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BACKGROUND INFORMATION
Nebraska has been revising science standards for the past several months. The broad comprehensive areas to be covered are:

· Inquiry and the Nature of Science
· Physical Science
· Life Science
· Earth-Space Science 

Several changes have been made to the draft in recent months as a result of public input and the external validation reports received from Davie Heil and Associates and from Achieve.  Both validation reports are attached.  
Supporting Documentation Included:  Validation Reports.
PowerPoint to be presented at the work session. 
For additional information on this item:  Call Donlynn Rice (402) 471-3240 or e-mail donlynn.rice@nebraska.gov 
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The Nebraska Department of Education contracted with David Heil & Associates, Inc. (DHA),
to conduct a comprehensive review of the April 15, 2010 draft of Nebraska's revised K-12
science standards. This report summarizes findings from their review of the draft Nebraska
science standards and provides recommendations for revisions. DHA based the methodology
for this review on methodologies employed in previous DHA reviews of state science
standards but tailored it to meet the needs of the Nebraska Department of Education by
working with Department of Education staff to select and refine the criteria and comparison
documents for the review. The final set of the criteria for the review are described below.

Breadth: The standards address the most fundamental concepts in the science
disciplines, matching well-respected benchmarks, and the standards are
scientifically accurate.

Depth: Standards are written at an appropriate level for the students’ age and
the grade level to which they are assigned.

Clarity: The document contains enough detail for use by curriculum developers
and assessment specialists, can be easily navigated, and is free of jargon and
undefined technical vocabulary.

Specificity: The description of the content or skill is detailed enough to provide
an adequate definition of the learning outcome and a meaningful distinction of
content from one grade band to the next.

Measurability: The standards identify knowledge and skills that can be
assessed.

DHA assembled a team of three reviewers to conduct individual reviews of the standards,
using review guides developed by the DHA project team to operationalize the review criteria.
The reviewers are experienced content and grade level experts in science education who have
experience designing, evaluating, and implementing science standards at the state and
national levels. The rating scales use national documents, primarily the National Science
Education Standards (NSES), but also the Science Framework for the 2009 National
Assessment of Educational Progress (NAEP Framework), to establish reference points for the
criteria that facilitate the comparison of Nebraska's science standards to standards for
benchmark states and nations (California, Massachusetts, and Finland). Detailed findings for
each criteria are presented in the full report.
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[image: image2.jpg]Overall, reviewers found that the revised Nebraska Science Standards provide coverage of
much of the science content included in the NSES and other reference documents and that
with few exceptions the treatment of the content is scientifically accurate. They also noted that
the document is well organized and contains little jargon or undefined vocabulary. However,
they found that the lack of specificity in the descriptions of the content diminishes the
usefulness of the document as a tool for the development of curricular materials, adoption of
textbooks, and development of assessments; and that some important content from the NSES
has been omitted. With this in mind, the following recommendations are intended to guide the
revision team in their efforts to finalize the Revised Nebraska Science Standards.

1. Increase the Specificity of the standards by reviewing and incorporating content
statements similar to those in the NAEP Framework or the NSES for the science
disciplines of physical, life, and earth and space sciences and by revising verb
usage where appropriate.

Although Reviewers noted that the Science as Inquiry Standards include adequate detail, they
found that across the science disciplines the majority of the curricular indicators for the
Nebraska science standards lack sufficient detail to support curriculum developers or
assessment specialists. This lack of specificity in the curricular indicators has implications for
other review criteria as well. Reviewers noted that the standards are measurable based on
their use of behavioral objectives, but they believe that the lack of specificity in the content to
be assessed compromises their usefulness to assessment specialists. They also found it
difficult to rate the criteria of Depth, because they were unsure how the standards would be
translated into learning outcomes (and therefore, could not determine whether they would
support the proficient level of achievement on NAEP). Likewise, reviewers noted that
additional specificity is necessary clearly define the learning progression between grade levels.

Although reviewers found that the format of the curricular indicators as behavioral statements
supports the measurability of the standards, they indicated that the verb usage in the curricular
indicators contributes to the lack of specificity in these statements. Reviewers noted that verbs
such as “describe,” “identify,” and “observe,” without specific or detailed content descriptions
following them, present the reader with unspecified and unmeasurable outcomes.

Based on these findings, reviewers recommended increased attention to verb usage in the
standards and the inclusion of content statements that detail the science content that students
are expected to learn. Both the NAEP Framework and the NSES provide good examples of
content statements. Reviewers believe that the inclusion of content statements will greatly
enhance the usability of the Nebraska science standards by both curriculum developers and
assessment specialists.
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[image: image3.jpg]2. Strengthen the Scientific Inquiry and Nature of Science standards to increase the
emphasis on critical thinking and the knowledge and understanding of scientific
inquiry and the nature of science, and include connections to the applications of
scientific content.

Reviewers found that the Nebraska science standards lack content related to the
understanding of scientific inquiry as described in the NSES and that the standards lack most
of the content from the NSES History and Nature of Science and Science in Personal and
Social Perspectives (SPSP) standards. The NSES state a vision for the Science as Inquiry
standards as, “a step beyond ‘science as process,’ in which students learn skills, such as
observation, inference, and experimentation. The new vision includes the ‘processes of
science’ and requires that students combine processes and scientific knowledge as they use
scientific reasoning and critical thinking to develop their understanding of science.” This vision
of scientific inquiry is consistent with current frameworks for essential 21 century learning
skills. To ensure that students who graduate in the state of Nebraska are prepared to be
members of a 21% century workforce, the standards document should enhance the emphasis
on critical thinking in the abilities of inquiry standards and include standards related to the
understanding of scientific inquiry.

The Nebraska science standards do not address the NSES History of Science content, and
they provide limited coverage of the NSES Science as a Human Endeavor, Nature of Science,
and Science in Personal and Social Perspectives (SPSP) content. In addition, reviewers noted
that the treatment of the Nature of Science content is weakened by placing it in the context of
“apply[ing] the nature of scientific knowledge in [the student's] own investigations.” This
narrow treatment of the nature of science neglects the essential components of using “history
in school science programs to clarify... the human aspects of science and the role that science
has played in the development of various cultures,” (NSES, page 107). Likewise, the
standards lack any connection of science content to issues that require an understanding of
the application of the content (e.g. energy efficiency, environmental quality, resources use,
health matters, etc.), as presented in the in the NSES SPSP. The revised Nebraska science
standards should give attention to these content areas, as they are fundamental to the
development of a 21 century workforce.

3. Improve the Breadth of the science discipline standards by incorporating omitted
content from the NSES.

Although reviewers found that the Nebraska standards are clearly based on the NSES, they
reported that much of the NSES content has been omitted from the Nebraska standards,
particularly for the 6-8 and 9-12 grade spans. Across the disciplines, the physical science
standards appear to be missing the most NSES content, but the earth and space and life
sciences are missing NSES content as well. The Findings section of the full report lists NSES
content areas for each of the science disciplines that were not found in the Nebraska
standards. To ensure that students in the state of Nebraska receive adequate preparation in
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[image: image4.jpg]the science disciplines, the revision team should review these lists and incorporate additional
content as appropriate.

4. Develop front matter to the standards that clarifies the purpose, audience, and voice
for the standards.

The final science standards document would benefit from front matter that clarifies how and by
whom the science standards should be used in the state of Nebraska. This statement should
express the values of the state’s educational stakeholders and provide a vision for science
education in the state of Nebraska. In crafting this statement it is important to recognize that a
single document cannot meet all the needs of educators working throughout the educational
system. Although the standards should serve as a central set of tenets to guide curriculum
development, instructional practices, professional development, and assessment;
professionals within each of these components of the educational system may not be primary
audiences for the document. Instead, some educators may require support from curriculum
and assessment specialists or supplemental documents to ensure that their work is aligned to
the standards. Clarifying roles in the front matter of the document will help to ensure that the
standards are appropriately implemented in the state of Nebraska.
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[image: image8.jpg]The Nebraska Department of Education contracted with David Heil & Associates, Inc. (DHA),
to conduct a comprehensive review of the April 15, 2010 draft of Nebraska's revised K-12
science standards. DHA worked with the Department of Education to define five criteria for the
review and to identify appropriate comparison documents. A team of three experienced
content and grade level experts in science education who have experience designing,
evaluating, and implementing science standards at the state and national levels were
assembled to conduct the review using protocols developed by DHA. This report summarizes
findings from their review of the draft Nebraska science standards and provides
recommendations for revisions.
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DHA based the methodology for this review on methodologies employed in previous DHA
reviews of state science standards but tailored it to meet the needs of the Nebraska
Department of Education by working with Department of Education staff to select and refine
the criteria and comparison documents for the review. The following sections describe the
Review Criteria and Review Procedures.

REVIEW CRITERIA

The Nebraska Department of Education requested that the following five criteria be used to
review the Nebraska State Science Standards. The DHA project team developed the
definitions of the criteria in collaboration with the Department of Education based on a review
of the criteria that have been employed by Achieve, Inc. and based on DHA’s work completed
for the 2008 review of the Washington State Science Standards. The definitions below are
further operationalized in the criteria scales that were used to conduct the review (described in
the next section).

Breadth: The standards address the most fundamental concepts in the science
disciplines, matching well-respected benchmarks, and the standards are
scientifically accurate.

Depth: Standards are written at an appropriate level for the students’ age and
the grade level to which they are assigned.

Clarity: The document contains enough detail for use by curriculum developers
and assessment specialists, can be easily navigated, and is free of jargon and
undefined technical vocabulary.

Specificity: The description of the content or skill is detailed enough to provide
an adequate definition of the learning outcome and a meaningful distinction of
content from one grade band to the next.

Measurability: The standards identify knowledge and skills that can be
assessed.
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DHA assembled a team of three reviewers to conduct individual reviews of the standards,
using review guides developed by the DHA project team. The reviewers are experienced
content and grade level experts in science education who have experience designing,
evaluating, and implementing science standards at the state and national levels. Appendix A
includes a biography for each of the reviewers.

DHA provided each of the reviewers with structured protocols for completing their reviews, and
provided an orientation to the review process by phone. The definitions of the five review
criteria were operationalized in the scoring guides included in the protocols. Each scoring
guide includes a four-point rating scale for the criterion that provides anchors for each
numerical rating. For cases in which the definition includes more than one dimension, the
scoring guide includes two rating scales. The rating scales are displayed in the charts for the
criteria that are provided in the Findings section of this report. In addition to providing
guidance for the quantitative ratings, the scoring guides and protocols were designed to
capture reviewers’ qualitative feedback in support of their ratings.

The rating scales use national documents, primarily the National Science Education Standards
(NSES), but also the Science Framework for the 2009 National Assessment of Educational
Progress (NAEP Framework), to establish reference points for the criteria that facilitate the
comparison of Nebraska's science standards to benchmark states and nations. The project
team used independent studies and published reviews of state and international standards to
inform the selection of states and nations to serve as appropriate benchmarks for the review.
This included comparison studies of state standards reviews (such as reports prepared by
Education Week, the Thomas B. Fordham Institute, and the American Federation of Teachers)
and findings from national and international assessments (such as NAEP, TIMSS, and PISA).
Based on this review the following states/nations were selected as benchmarks: California,
Massachusetts, and Finland.

The review process was structured as three separate reviews blocks: Review 1 for Breadth
and Specificity was conducted separately for each content area (physical sciences, Earth &
space sciences, life sciences, science as inquiry, and nature of science); Review 2 for
Measurability and Depth was conducted separately for each grade span (K-2, 3-5, 6-8, and 9-
12); and Review 3 for Clarity was conducted as a whole document review. Each review was
designed to structure the reviewer's read of the Nebraska science standards based on the
relevant reference documents.

DAVID HEIL & ASSOCIATES, INC. Nebraska Sdence Standards Review, May 25, 2010

Innovations in Science Learning Page 5



[image: image11.jpg]Expert Reviewer Findings

This section summarizes findings from the Expert Reviewer's review of the Nebraska science
standards for each of the five criteria employed in the review: breadth, specificity, depth,
measurability, and clarity. In the case of the criteria of breadth, the results are presented
separately for science disciplines and scientific inquiry/the nature of science. Each criterion
summary includes the following:

¢ A summary of quantitative findings from the review based on the rating scales
developed for each criterion;

« Specific findings from the review based on qualitative data collected during the
review; and

¢ An example to illustrate key findings from the review.

The quantitative ratings for Nebraska are presented alongside the results for the comparison
states or nations employed in the review for the criterion (MA, CA, or Finland). The ratings for
the comparison states/nations are based on findings from a 2008 review of the Washington
state science standards. Reviewers for the Nebraska review were provided with the
comparison state ratings and standards documents to use as benchmarks in their review. The
ratings displayed for the Nebraska standards are based on an average of the reviewers’
ratings when the reviewers’ individual ratings were within one point of each other. For cases in
which their ratings varied more than one point, the review team members reevaluated their
individual ratings and arrived at a consensus on the final rating.
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[image: image12.jpg]Breadth: Science Dlsclpllnes. The standards address the most fundamental
concepts in the science disciplines, matching well respected benchmarks, and the standards are

scientifically accurate.

Reviewers found differences across the science disciplines with regard to
the breadth of the standards. The standards for both the Earth & Space
and Life Sciences received higherratings than the California standards but
lower ratings than the Massachusetts standards, with reviewers indicating
that the Life Sciences standards include most of the fundamental concepts
from the NSES (a rating of 3) and the Earth & Space standards include
some to most of the fundamental concepts (a rating of 2.5). The ratings
for the Physical Sciences standards were less favorable, with reviewers
indicating that they include only some of the fundamental concepts from
the NSES (a rating of 2).

During the review for Breadth, reviewers were asked to note any
inaccuracies that they indentified in the standards. Across all of the
sciences disciplines, reviewers identified very few scientific inaccuracies
(8C5.2.2.a, SC8.2.3.b, and SC12.2.3.b. include inaccurate or confusing
content descriptions).
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Example: NSES Content That is Not Included in

the NE Science Standards

NSES Content Standard B (Grade Span 9-12). As a result of activities in
grades 9-12, all students should develop an understanding of...

Chemical Reactions:

Chemical reactions can take place in time periods ranging from the few
femtoseconds (10-15 seconds) required for an atom to move a fraction
of a chemical bond distance to geologic time scales of billions of years.
Reaction rates depend on how often the reacting atoms and molecules
encounter one ancther, on the temperature, and on the properties-—--
including shape--- of the reacting species.

+ The NE Standards are missing
NSES content for the physical
sciences, particularly at the 6-8
and 9-12 grade spans. Forthe
6-8 grade span, content is missing
in the areas of the characteristic
properties of substances, formation
of compounds, forces on objects,
electrical circuits, and transfer of
energy in systems. Forthe 9-12
grade span, content is missing
in the areas of properties of
substances related to emission
of light, chemical reaction rates,
catalysts of chemical reactions,
structure of molecules and physical
properties of compounds, carbon
compounds, radioactive isotopes,
insulators and conductors.

The NE Standard are missing NSES
content for the earth sciences,
primarily for the 6-8 and 9-12 grade
spans. For the 3-5 grade span,
NSES earth history content is
missing. Forthe 6-8 grade span,
content is missing for water’s

role as a solvent, movement of
lithospheric plates, composition of
soil, composition of the atmosphere,
factors affecting weather and
climate, and the role of living
organisms in the earth system.

For the 9-12 grade span, content

is missing related to geologic time
and interactions among the solid
earth, oceans, atmosphere, and
organisms.

The NE Standards are missing
NSES content for the life sciences,
particularly for the 6-8 and 9-12
grade spans. For the 3-5 grade
span content is missing for systems
of living things. For grade span 6-8,
content is missing for diversity and
adaptation of organisms. Forthe
9-12 grade span, content is missing
for the cell and the molecular basis
of health.
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[image: image13.jpg]Breadth: Inquiry and Nature of Science. The standards address the
most fundamental concepts in the science disciplines, matching well respected benchmarks,

and the standards are scientifically accurate.

The Nebraska standards performed better than California but not as well
as Massachusetts with regard tothe inclusion of NSES Inquiry and History e ¢ Findings
& Nature of Science standards. Reviewers found between some and

most of the fundamental outcomes from the NSES for Inquiry (a rating of « There is good development of
2.5) and a few to some of the fundamental outcomes for History & Nature the Abilities of Inquiry across

of Science (a rating of 1.5). the grade spans but the NE
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Included in the NE Standards

The NE Standards lack most of
the content from the NSES History

NSES Science as Inquiry Standards (Grade Span 5-8) and Nature of Science standards:

As a results of activities in grades 5-8, all students should develop... They do not address the History
of Science content at all (perhaps

Understandings about scientific inquiry: deliberately), and the treatment of

Science as a Human Endeavor and

+ Different kinds of questions suggest different kinds of scientific Natoralof Scienea s rininal.

investigations...
= Current scientific knowledge and understanding guide scientific

The treatment of the Nature

investigation of Science contentin the NE
* Mathematics is important in all aspects of scientific inquiry. Standards is weakened by
+ Technology used to gather data enhances accuracy and allows placing it in the context of
scientists to analyze and quantify results of investigations. “students will apply the nature of
«  Scientific explanations emphasize evidence, have logically scientific knowledge to their own
consistent arguments, and use scientific principles, models, and investigations and evaluation of
theories... scientific explanations,” because
+  Science advances through legitimate skepticism... this narrows the nature of science

content to the area ofinquiry, when

+ Scientific investigati ot Iti icl d 5 e S
cientific investigations sometimes result in new ideas an it it Soroae o

phenomena for study, generate new methods or procedures for an
investigation, or develop new technologies to improve the collection
of data...
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[image: image14.jpg]Speclﬂclty. The description of the content or sKill is detailed enough to provide an
adequate definition of the learning outcome and a meaningful distinction of content from one

grade band to the next.

Across the disciplines, reviewers concluded that the NE Standards provide
aless detailed description ofthe content or skill than the reference concept
inthe NSES. With the exception ofthe Science as Inquiry standards (which
received a rating of 3.5), none of the disciplines received arating of greater
than 2.5 for the Specificity. The relative performance of the NE Standards
to the California’ and Massachusetts Standards varied across disciplines.

+ The majority of the NE Standards
include insufficient detail. The
grade level standards are at a
reasonable “grain size,” but the
curricular indicators lack specificity.

1 The ratings for Califomia varied across disciplines from 4 for Physical Sciences to 1 for
Science as Inquiry and History & Nature of Science, buit inthe discussion reviewers attrib-
Uted this variation to differences in the rating teams' approaches to scoring standards that
are very specific about inappropriately selected content

In some cases, the lack of
specificity leads to unreasonable
expectations for what students
should be able to do (e.g. SC12.34
“students will describe the theory of
biological evolution.”)

4
The standards incluc
ofthe|

fundarmental concepts)
fromhe NSES.

3|
The standards include|
most of the fundarnentsl
conceps fromthe

The presentation of the indicators
as performances reduces the
specificity of the content to be
learned and assessed. The
frequent use of verbs such as
“describe,” “identify,” “observe
and describe,” and “identify and
describe” without specific or
detailed content descriptions
reduces the value of the indicators
to curriculum developers and

2]
The standards includs|
some afthe
fundamental concepts|
fromihe NSES.

1
“The standards include]
few of the fundamental
concepts fromthe
NSES.

Physical  Earth & Space Life Scienceas  History & eo
Inquiry Nature of assessment specialists.
Science

+ Reviewers cited the following
Example: Comparison of NE and MA Standard curricular indicators as examples

with insufficient detail: SC5.1.2.a-c,
SC5.4.2.a SC8.1.1.de,
SC8.4.1b, 8C12.1.1.¢c, SC12.1.2b,
SC12.2.3.e, SC124.1a, and
SC124.2b-c.

The following example displays a NE curricular indicator for States of Matter
along with the corresponding Massachusetts standard for the same content.
Notice that the Massachusetts standard provides much more detail about
the science content to be learned.

In some cases, the curricular
indicators would benefit from
the inclusion of a parenthetical
example to provide guidance to
the content to be learned and
assessed. Example indicators

3.3 Describe the relationship between
average molecular kinetic energy

8C12.2.3.b Describe the
energy transfer associated with

the molecular motion of solids,
liquids, and gasses.

and temperature. Recognize that
energy is absorbed when a substance
changes from a solid to a liquid to

a gas, and that energy is released
when a substance changes from a
gas to a liquid to a solid. Explain the
relationships among evaporation,
condensation, cooling, and warming.

include: SC5.4.2a, SC84.2e,
SC2.4.3b, SC23.1.c-e, SC8.3.2b,
SC5.34.d, SC8.3.4.a-g, and
SC8.1.2b

DAVID HEIL & ASSOCIATES, INC.

Nebraska Science Standards Review, May 25, 2010

Innovations in Science Learning

Page 9



[image: image15.jpg]Depth. Standards are written at an appropriate level for the students’ age and the grade

level to which they are assigned.

The NAEP achievement level descriptions are statements of what
students should know and be able to do at grades 4, 8, and 12. The
NAEP Framework defines three achievement levels: basic, proficient, and
advanced. According to the Framework, students reaching the proficient
level must demonstrate competency over challenging subject matter,
including “subject-matter knowledge, application of such knowledgetoreal-
work situations, and analytical skills appropriate to the subject matter.”

Reviewers found that the NE standards for grade span K-2 will probably
support the proficient achievement level in the NAEP Framework (a rating
of 3.5), but they found that the standards for the 3-5, 6-8, and 9-12 grade
spans probably would not support the proficient achievement level.
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K2 35 68 912

Grade Span

Example: Comparison of NE Curricular Indicators
& NAEP Achievement Levels
The examples below display a NE curricular indicator along with the

corresponding NAEP Proficient Achievement Leve! Description for the
corresponding content. Notice how the lack of specificity in the NE curricular

indicator makes it unclear whether the NE indicator supports the Proficient
Achievement Level.

Grade 4. Describe the change in the
apparent path of the sun as viewed
in the Northern Hemisphere between
June and December.

8C5.4.1.b Describe how
objects in the sky move in
patterns (e.g., sun, moon, and
stars).

$C12.4.2.b Describe the
theory of plate tectonics.

Grade 12. Explain the location of
deep sea trenches as an outcome of
geological processes.

+ As a document that is clearly
based on the N'SES content, the
NE standards provided broad
coverage of the material likely
to be assessed by NMAEF, but
the lack of specificity leaves the
degree of depth of the material
open to the interpretation of the
reader.

+ The lack of specificity in the
content ofthe curricular indicators
makes it difficult to know how they
will be translated into learning
outcomes for science lessons
and performances on science
assessments. As such, it was
challenging for reviewers to
determine whether the standards
will support the NAEP proficient
achievement level.

« The NAEP Framework includes
items categorized as /dentifying
Scientific Principles and Using
Scientific Principles. The
Identifying Scientific Principles
category relates to students’
ability to “recognize, recall,
define, relate, and represent
basic science principles,”
while the Using Scientific
Principles category relates to
explaining observations, making
predicting, providing examples
to illustrate science principles,
and analyzing alternative
explanations. Reviewers found
that NE standards do not provide
adequate support to address the
Identifying Science Principles
category due to the lack of detail
regarding the scientific concepts
to be learned.
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[image: image16.jpg]Measurablllty. The standards identify knowledge and skills that can be assessed.,

Reviewers found the guidance provided by the curricular indicators to
assess the standards to be fair for the 3-5 grade span (a rating of 2), good c Findings
for the K-2 and 6-8 grade spans (a rating of 3), and good to excellent for

9-12 standards (a rating of 3.5). « The presentation of the NE

Standards as behavioral objectives
makes them highly measurable.
o 4 However, reviewers are concerned
e guidance provided by the ore ce
curriculum indicatorstol that the lack of specificity in
Ssmas e e ot by the descriptions of the content
in the curricular indicators will

3 2 :
TR Akare e e compromise their usefulness to
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assessthe standards is
good |
2 In some cases, across all grade
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The guidance provided by the verbs or use double verbs that
curiculm indicators to assess| : :
the standards is faic | create confusion as to what is to be
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assess the standards is poor, the curricular indicators for
Scientific Inquiry are more
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measurable than the indicators for
Grade Span the science disciplines.

nstrate Poor Measurability

$C5.2.3 Explore and describe physical properties of matter. Would it be sufficient to simply “explore” the
physical properties or to simply “describe”
them?

$C5.1.2.a Recognize that scientific explanations are based on What would constitute acceptable

evidence and scientific knowledge. “recognition?”

SC51.1.1.d |dentify and make relevant observations and These curricular indicators do not provide

measurements. sufficient detail about what students should

know about the science content to ensure
consistency in the development of
assessment items.

$C.8.4.2.b Describe evidence ofthe Earth’s magnetic field.

$C.124.2.b Compare and contrast the early Earth with the planet
we live on today.

DAVID HEIL & ASSOCIATES, INC. Nebraska Science Standards Review, May 25, 2010

Innovations in Science Learning Page 11



[image: image17.jpg]Clarity: (Vocabulary % Navlgablllty). The document contains enough

detail for use by curriculum developers and assessment specialists, can be easily navigated, and

is free of jargon and undefined technical vocabulary.

Reviewers found the Nebraska science standards to include only a little
jargon or undefined technical vocabulary (a rating of a 3), and they found e c Findings
the navigability of the document to be excellent (a rating of 4).

* In most cases, the vocabulary

e ; 4 are introduced in context and
e standarts are asen - e
jargon or undefined technical IThe navigahilty of the appropriately described in the
HecRnLY, document is gxcellent curricular indicators.
3| 3 « In some cases, vocabulary related
The standards cantain a e . .
jargon or undefined technical IThe navigabilty of the to major concepts (e.g. Newton's
TR document s 000d. Laws) should be more detailed

(see the discussion for Specificity).

2| 2
The standards contain sarg|
Jargon or undefined technical [The navigabilty of the

Although scientific jargon is not

vocabulary. document is fair. a problemin the standards, the
use of action verbs throughout the
e 31 i standards reduces the clarity of the
Jargon or undefined technical IThe navigatitty of the document's content.
vocabulary. document is poor.

Examples of undefined vocabulary

Vocabulary Navigability include: SC5.2.2.¢e (thermal
conductors and insulators);
Example: Excerpt from the MA Science Standards $C8.2.2.¢ (reflection, refraction,

and absorption), SC8.3.3.b

Front Matter (producers, consumers, and

The Massachusetts science standards begin with a two-page description of decomposers), SC8.3.3.d

the organization of the standards, followed by a discussion ofthe Philosophy (bitic and abiotic), SC12.2.2.e
and Vision for the Document. The Final NE Science Standards would (conduction, convection, and
bengefit from the inclusion of similar front matter. radiation).

The organizing labels and vertical
structure on the page make the
document easy to navigate.

This 2006 Massachusetts Science and Technology/Engineering
Curriculum Framework provides a guide for teachers and curriculum
coordinators regarding specific content to be taught from PreK through
high school. Following this Organization chapter, the Framework

The draft document does not
include front matter to discuss

contains the following sections: [Philosophy and Vision, Science the purpose of the document and
and Technology/Engineering Leaming Standards, Appendices, and define the organizing levels of the
References] standards (the Massachusetts

and Finnish Standards provide

Philosophy and Vision examples of this material).

The Philosophy and Vision chapter of the document provides general

information in the following areas:

« The Purpose and Nature of Science and Technology/Engineering
section describes how science and technology/engineering
interrelate.

« The Inquiry, Experimentation, and Design in the Classroom section
describes inquiry-based instruction and lists inquiry skills.

* The Guiding Principles articulate ideals of teaching, learning,

assessing, and administering science and technology/engineering
programs.

DAVID HEIL & ASSOCIATES, INC. Nebraska Science Standards Review, May 25, 2010
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Overall, reviewers found that the revised Nebraska science standards provide coverage of
much of the science content included in the NSES and other reference documents and that
with few exceptions the treatment of the content is scientifically accurate. They also noted that
the document is well organized and contains little jargon or undefined vocabulary. However,
they found that the lack of specificity in the descriptions of the content diminishes the
usefulness of the document as a tool for the development of curricular materials, adoption of
textbooks, and development of assessments; and that some important content from the NSES
has been omitted. With this in mind, the following recommendations are intended to guide the
revision team in their efforts to finalize the Revised Nebraska science standards.

1. Increase the Specificity of the standards by reviewing and incorporating content
statements similar to those in the NAEP Framework or the NSES for the science
disciplines of physical, life, and Earth and space sciences and by revising verb
usage where appropriate.

Although Reviewers noted that the Science as Inquiry Standards include adequate detail, they
found that across the science disciplines the majority of the curricular indicators for the
Nebraska science standards lack sufficient detail to support curriculum developers or
assessment specialists. This lack of specificity in the curricular indicators has implications for
other review criteria as well. Reviewers noted that the standards are measurable based on
their use of behavioral objectives, but they believe that the lack of specificity in the content to
be assessed compromises their usefulness to assessment specialists. They also found it
difficult to rate the criteria of Depth, because they were unsure how the standards would be
translated into learning outcomes (and, therefore, could not determine whether they would
support the proficient level of achievement on NAEP). Likewise, reviewers noted that
additional specificity is necessary to clearly define the learning progression between grade
levels.

Although reviewers found that the format of the curricular indicators as behavioral statements
supports the measurability of the standards, they indicated that the verb usage in the curricular
indicators contributes to the lack of specificity in these statements. Reviewers noted that verbs
such as “describe,” “identify,” and “observe,” without specific or detailed content descriptions
following them, present the reader with unspecified and unmeasurable outcomes.

Based on these findings, reviewers recommended increased attention to verb usage in the
standards and the inclusion of content statements that detail the science content that students
are expected to learn. Both the NAEP Framework and the NSES provide good examples of
content statements. Reviewers believe that the inclusion of content statements will greatly
enhance the usability of the Nebraska science standards by both curriculum developers and
assessment specialists.

DAVID HEIL & ASSOCIATES, INC. Nebraska Sdence Standards Review, May 21, 2010
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[image: image19.jpg]2. Strengthen the Scientific Inquiry and Nature of Science standards to increase the
emphasis on critical thinking and the knowledge and understanding of scientific
inquiry and the nature of science, and include connections to the applications of
scientific content.

Reviewers found that the Nebraska science standards lack content related to the
understanding of scientific inquiry as described in the NSES and that the standards lack most
of the content from the NSES History and Nature of Science and Science in Personal and
Social Perspectives (SPSP) standards. The NSES state a vision for the Science as Inquiry
standards as, “a step beyond ‘science as process,’ in which students learn skills, such as
observation, inference, and experimentation. The new vision includes the ‘processes of
science’ and requires that students combine processes and scientific knowledge as they use
scientific reasoning and critical thinking to develop their understanding of science.” This vision
of scientific inquiry is consistent with current frameworks for essential 21 century learning
skills. To ensure that students who graduate in the state of Nebraska are prepared to be
members of a 21% century workforce, the standards document should enhance the emphasis
on critical thinking in the abilities of inquiry standards and include standards related to the
understanding of scientific inquiry.

The Nebraska science standards do not address the NSES History of Science content, and
they provide limited coverage of the NSES Science as a Human Endeavor, Nature of Science,
and Science in Personal and Social Perspectives (SPSP) content. In addition, reviewers noted
that the treatment of the Nature of Science content is weakened by placing it in the context of
“apply[ing] the nature of scientific knowledge in [the student's] own investigations.” This
narrow treatment of the nature of science neglects the essential components of using “history
in school science programs to clarify... the human aspects of science and the role that science
has played in the development of various cultures,” (NSES, page 107). Likewise, the
standards lack any connection of science content to issues that require an understanding of
the application of the content (e.g. energy efficiency, environmental quality, resources use,
health matters, etc.), as presented in the NSES SPSP. The revised Nebraska science
standards should give attention to these content areas, as they are fundamental to the
development of a 21 century workforce.

3. Improve the Breadth of the science discipline standards by incorporating omitted
content from the NSES.

Although reviewers found that the Nebraska standards are clearly based on the NSES, they
reported that much of the NSES content has been omitted from the Nebraska standards,
particularly for the 6-8 and 9-12 grade spans. Across the disciplines, the physical science
standards appear to be missing the most NSES content, but the Earth and space and life
sciences are missing NSES content as well. The Findings section of this report lists NSES
content areas for each of the science disciplines that were not found in the Nebraska
standards. To ensure that students in the state of Nebraska receive adequate preparation in

DAVID HEIL & ASSOCIATES, INC. Nebraska Sdence Standards Review, May 25, 2010
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[image: image20.jpg]the science disciplines, the revision team should review these lists and incorporate additional
content as appropriate.

4. Develop front matter to the standards that clarifies the purpose, audience, and voice
for the standards.

The final science standards document would benefit from front matter that clarifies how and by
whom the science standards should be used in the state of Nebraska. This statement should
express the values of the state’s educational stakeholders and provide a vision for science
education in the state of Nebraska. In crafting this statement, it is important to recognize that a
single document cannot meet all the needs of educators working throughout the educational
system. Although the standards should serve as a central set of tenets to guide curriculum
development, instructional practices, professional development, and assessment;
professionals within each of these components of the educational system may not be primary
audiences for the document. Instead, some educators may require support from curriculum
and assessment specialists or supplemental documents to ensure that their work is aligned to
the standards. Clarifying roles in the front matter of the document will help to ensure that the
standards are appropriately implemented in the state of Nebraska.

DAVID HEIL & ASSOCIATES, INC. Nebraska Sdence Standards Review, May 25, 2010
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Rodger W. Bybee, Ph.D. is one of the nation’s leading science education scholars and has
been an active leader in the development and implementation of national and state-level
science standards. Most recently he served for 8 years as executive director of the Biological
Sciences Curriculum Study (BSCS), a non-profit organization that develops curriculum
materials, provides professional development, and conducts research and evaluation for the
science education community. Prior to joining BSCS, he was executive director of the National
Research Council's Center for Science, Mathematics, and Engineering Education (CSMEE), in
Washington, D.C. Between 1985 and 1995 he was associate director of BSCS, and from 1972
to 1985, Dr. Bybee was a professor of education at Carleton College in Northfield, Minnesota.
Dr. Bybee has been active in education for forty years, having taught science at the
elementary, junior and senior high school, and college levels. He is co-author of a leading
textbook titled Teaching Secondary School Science: Strategies for Developing Scientific
Literacy. His recent books include Achieving Scientific Literacy: From Purposes to Practices
and Learning Science and the Science of Learning. He has published widely in both education
and psychology. Dr. Bybee was a leader in the development of the National Science Education
Standards, chairing the content working group of that National Research Council project from
1993-1995. Dr. Bybee also has served as chair of the Science Forum for PISA 2006 Science
and chair of the Science Expert Group for that prestigious international entity.

Harold Pratt, Ph.D., is a private consultant working in all areas of science education and has
just completed a three-year term as a Disciplinary Literacy Fellow in Science at the Learning
Research and Development Center at the University of Pittsburgh. He also is the president of
Science Curriculum Inc., the publishers of Introductory Physical Science and Force Motion and
Energy. From May 1996 until July 1999, he was the Director of Science Projects in the Center
for Science, Mathematics, and Engineering Education at the National Research Council
(NRC). Dr. Pratt has had extensive administrative and curriculum development experience at
the local and national levels. Prior to joining NRC, he directed the revision of Science for Life
and Living, at the Biological Sciences Curriculum Study in Colorado Springs, Colorado. From
October 1992 to December 1994, he served as a Senior Program Officer at the NRC for the
National Science Education Standards Project. From 1986 to 1991 he was the Executive
Director of Curriculum for the Jefferson County (CO) Public Schools, the largest district in
Colorado with an enroliment of over 80,000 students. Prior to that, he served the district as the
Science Coordinator for 23 years. Dr. Pratt has co-authored or directed the development of
three science textbooks, a book on educational leadership, and published numerous articles
and book chapters. He is a Fellow of the American Association for the Advancement of
Science and was selected by the National Science Education Leadership Association (formerly
the National Science Supervisors Association) as the first recipient of the Nation's Outstanding

DAVID HEIL & ASSOCIATES, INC. Nebraska Sdence Standards Review, May 25, 2010
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[image: image22.jpg]Science Supervisor Award. He was president of the National Science Teachers Association
(NSTA) from 2001-2002.

Jo Anne Vasquez, Ph.D., is an experienced elementary science educator and supervisor who
has taught primary through college level science education courses. She is presently a Vice
President and Program Director at Helios Education Foundation. Dr. Vasquez is the Past
President of the National Science Teachers Association, and the National Science Education
Leadership Association. She is a Presidential Appointee to the National Science Board, the
governing board of the National Science Foundation, the first K-12 Educator to become a
sitting member of this prestigious board. Dr. Vasquez’s distinguished service and extraordinary
contributions to the advancement of science education at the local, state, and national levels
has won her numerous awards including National Science Teachers Association's most
prestigious honor the 2006 “Robert H. Carlton Award” for Leadership in Science Education.
She has also received the “Distinguished Service to Science Education Award” the “Search for
Excellence in Elementary Science Education and Supervision Award” the 2007 New York
Academy of Science’s “Willard Jacobson Award” for major contribution to the field of science
education and was the 2004 NALEO (National Association of Latino Elected and Appointed
Officials) honoree for her contributions to improving education.
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National Research Council. (1996). National science education standards. National Committee
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Nebraska is in the process of crafting exemplary science standards. To that end, the state requested that
Achieve review its Draft (April 26, 2010) Nebraska State Standards (NSS) in order to determine how well
these standards align with the National Assessment of Education Progress (NAEP) Assessment
Framework in Science 2009 science content statements. Achieve reviewed Nebraska’s Draft Physical

Science, Life Science, Earth and Space Science, and Inquiry and Nature of Science Standards.

Achieve used the 2009 NAEP framework as a benchmark since it represents the most recently updated
set of content statements in science available at the national level and since the NAEP assessment is
used as an external measure of student accomplishment in science.

Findings
(1) Overall, many areas of the NSS are aligned with the NAEP Assessment Framework in Science 2009
science content statements. Throughout this review, Achieve reviewers noted areas where alignment

can be improved as well as specific NAEP content that is not addressed as follows:

Physical Science - the draft NSS are generally aligned with NAEP. A few topics are completely
covered, most are partially covered, and a few are missing. This is true at all three NAEP Grade
Bands. The weakest are of alignment in Motion at the Macroscopic Level for K-5 and 6-8.

Life Science - the draft NSS are generally aligned with NAEP. This is true across all three NAEP grade
bands. There are a few NAEP content statements that are partially covered and a few omissions
where reviewers have provided comments for improvement.

Earth and Space Science - the draft NSS are partially aligned with NAEP. In most cases, alignment
can be improved by increasing specificity and clarity about what is required. The area of
Biogeochemical cycles has significant gaps particularly with respect to content that relates to the
interaction between humans and the environment

Inquiry and the Nature of Science - The NSS are well-aligned and in most cases go beyond NAEP in
the area of Using Scientific Inquiry. Nebraska is to be commended for its level of detail — for example
in its reference to related mathematics — that goes beyond NAEP in significant ways. Likewise, the
NSS for Nature of Science go beyond NAEP. The NSS do not address the area of NAEP in Using
Technological Design. The state should also revisit the NSS strands of “identify” and “use” science
principles to better align with the area of Identify Science Principles in NAEP.

(2) The clarity and specificity of the NSS could be improved in order to make explicit what is required of

students at a particular grade band level. This occurs at the level of the standard as in this example

where NAEP provides more specific connection between concepts and knowledge presented:

NAEP

NSS

L8.11: Individual organisms with certain traits in particular
environments are more likely than others to survive and have
offspring. When an environment changes, the advantage or
disadvantage of characteristics can change. Extinction of a
species occurs when the environment changes and the
characteristics of a species are insufficient to allow survival.
Fossils indicate that many organisms that lived long ago are
extinct. Extinction of a species is common; most of the species
that have lived on the Earth no longer exist.

4. Biodiversity

SC8.3.4 Students will identify characteristics of organisms that
help them survive.

SC8.3.4.a Give examples to illustrate an inherited
characteristic that would enable an organism to better survive
and reproduce.

SC8.3.4.b Relate the extinction of a species to an inability to
adapt to an environmental change.

Achieve Review - Nebraska Draft Science Standards
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[image: image28.jpg]In some cases, the NSS read as though content is suggested or included in the standard to clarify the
meaning of the standard or as part of a list of content that might be taught. When this is core,
foundational content, it must be clear that it is an expectation in order to guide instruction and
assessment. This can easily be fixed by simply replacing e.g. with i.e. or when suggesting that there is
other important content not listed “including” could be used as in the following examples.

NSS as Written Recommended Revisions

SC8.4.2.d Compare and contrast constructive and SC8.4.2.d Compare and contrast constructive and destructive
destructive forces that affect the Earth’s surface (e.g. forces that affect the Earth’s surface (i.e., deposition, erosion,
deposition, erosion, weathering, volcanoes, earthquakes, | weathering, volcanoes, earthquakes, mudslides)

mudslides) OR

SC8.4.2.d Compare and contrast constructive and destructive
forces that affect the Earth’s surface including deposition, erosion,
weathering, volcanoes, earthquakes, mudslides.

SC12.2.2.a Describe mechanical wave properties (e.g. SC12.2.2.a Describe mechanical wave properties (i.e., speed,
speed, wavelength, frequency, amplitude) and how wavelength, frequency, amplitude) and how waves travel through
waves travel through a medium a medium.

OR

SC12.2.2.a Describe mechanical wave properties including speed,
wavelength, frequency, amplitude, and how waves travel through
a medium.

(3) Ensure that important content is explicit at the level of the standard in order to guide instruction and
assessment. The NSS have a complex organizational structure that sometimes puts important
information at the strand or sub-strand rather than the standard level. The standards are organized into
four, broad K-12 strands (physical science, life science, earth and space science, and inquiry) that are
designated in the standards by an assigned number (I =1, P=2, L= 3, and E = 4, respectively). Each
strand is broken into sub-strands, which are often written at the same level of specificity as many state’s
standards. Nebraska uses these as grade-level titles, to organize the standards. The organization itself is
not necessarily problematic, but becomes an issue for the NSS when important information is included
at the strand and sub-strand levels and omitted from the standards. Teachers are likely to focus on and
teach at the level of the standards. Important content must be explicit at that level of the document.

Methodology

For purposes of this analysis, Achieve reviewers developed charts for NAEP science content statements
in Grades 4, 8, and 12. By comparing the NSS to the NAEP Assessment Framework in Science 2009,
Achieve seeks to identify both the strengths of Nebraska’s science standards as well as areas for
improvement. The following ratings were applied to each match.

RATINGS
0= No Alignment (topic/concept missing in NSS)
1 = Partial Alignment (NSS need adjustment)
2 = Full Alignment (NSS need no adjustment)
* = Supplemental (NSS includes appropriate topic/concepts not found in NAEP)
Additional content in the NSS and beyond NAEP is listed at the bottom of each content strand chart.

The alignment was completed to gain insight on the following general questions:

* To what degree are specific areas of the NSS aligned with the content expectations described in
the NAEP Assessment Framework in Science 2009?

Achieve Review - Nebraska Draft Science Standards May 2010 Page 4 of 68
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* What gaps (missing essential content) exist in the NSS when compared with the NAEP Science
content statements?

* What content in included in the NSS that goes beyond NAEP?

CALIBRATION

In order to ensure that reviewers analyzed the NSS using the same methodology, their expectations
were calibrated. This was done using the commonly accepted practice of two reviewers independently
scoring and then discussing sections of the work. After each reviewer worked independently, group
conference calls were scheduled to surface and discuss areas of disagreement. Every grade level, every
content area, and every scorer had one point of duplication. Areas of disagreement were both rare and
minor. Differences that did occur were only a point apart and indicated differences in applying the
scoring criteria, not differences in how reviewers perceived the alignment of the NSS to the NAEP
Science content statements.

The NSS have much to recommend them. They are clearly written and comprehensive. With specific
exceptions that will be discussed within the appropriate strands, Nebraska covers the content included
in NAEP. The detailed and therefore, most helpful information for the Nebraska revision process can be
found in comments embedded in the side-by-side Alignment Charts | through IV — one for each area of
science. Summaries of findings by NSS grade spans K-2, 3-5, 6-8, and 9-12 precede each of these
Alignment Charts.
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Physical Science to the NAEP Physical Science Content Statements at Grades 4, 8, 12

The NAEP Physical Science Content Statements at grades 4, 8, 12 serve as the benchmark for
comparison with the Nebraska Comprehensive Science Standard — Physical Science SC K-12.2 Students
will integrate and communicate the information, concepts, principles, processes, theories, and models of

the Physical Sciences to make connections with the natural and engineered world.

In the area of Physical Science, the draft NSS are generally aligned with NAEP. A few topics are
completely covered, most are partially covered, and a few are missing. This is true at all three NAEP
Grade Bands. Charts 1 through 6 summarize the alignment of the NSS at each grade band K-5, 6-8, 9-12
within each area of the NAEP Physical Science Content Statements at Grades 4, 8, 12.

PROPERTIES OF MATTER
* The NSS are partially aligned with NAEP content at grade band K-5, aligned at grade band 6-8, and
generally well-aligned at grade band 9-12 with the exception of P12.1 that is not addressed.

Chart 1: Properties of Matter - Summary of NSS Ratings with NAEP Physical Science 4, 8, 12

NSS NSS NSS

NAEP Physical Science Content Statements Grades 4, 8, 12 K5 ] 68 | 912
Rating | Rating | Rating

Properties of Matter: Physical properties common to all objects and substances and physical properties
common to solids, liquids, and gases (4); Chemical properties, particulate nature of matter, and the Periodic
Table of the Elements (8); Characteristics of subatomic particles and atomic structure (12)

P4.1: Objects and substances have properties. Weight (mass) and volume are 1
properties that can be measured using appropriate tools.

P4.2: Objects vary in the extent to which they absorb and reflect light and conduct 1
heat (thermal energy) and electricity.

P8.1: Properties of solids, liquids, and gases are explained by a model of matter that 2
is composed of tiny particles in motion.

P8.2: Chemical properties of substances are explained by the arrangement of atoms 1
and molecules.

P12.1: Differences in the physical properties of solids, liquids, and gases are o]
explained by the ways in which the atoms, ions, or molecules of the substances are
arranged and the strength of the forces of attraction between the atoms, ions, or
molecules.

P12.2: Electrons, protons, and neutrons are parts of the atom and have measurable i
properties, including mass and, in the case of protons and electrons, charge.

P12.3: In the Periodic Table, elements are arranged according to the number of 2
protons (called the atomic number).

P12.4: In a neutral atom, the positively charged nucleus is surrounded by the same 2
number of negatively charged electrons.
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* The NSS are partially aligned with NAEP content at grade band 6-8 and K-5 with the exception of
P4.4 that is not addressed. This area - changes in matter - is not addressed at the NSS grade band 9-
12.

Chart 2: Changes in Matter - Summary of NSS Ratings with NAEP Physical Science 4, 8, 12

NAEP Physical Science Content Statements Grades 4, 8, 12

Rating | Rating | Rating

Changes in Matter: Changes of state (4); Physical and chemical changes and conservation of mass (8); and
Particulate nature of matter, unique physical characteristics of water, and changes at the atomic and
molecular level during chemical changes (12}

P4.3: Matter exists in several different states; the most common states are solid, 1
liquid, and gas. Each state of matter has unique properties. For instance, gases are
easily compressed while solids and liquids are not. The shape of a solid is

independent of its container; liquids and gases take on the shape of the container

P4.4: Some objects are composed of a single substance; others are composed of o]
more than one substance.

P8.3: All substances are composed of 1 or more of approximately 100 elements. The il
periodic table organizes the elements into families of elements with similar
properties.

P8.4: Elements are a class of substances composed of a single kind of atom. 1
Compounds are composed of two or more different elements. Each element and
compound has physical and chemical properties, such as boiling point, density, color,
and conductivity, which are independent of the amount of the sample.

FORMS OF ENERGY
* The NSS are aligned with NAEP content at grade band K-5 and 6-8 with the exception of P4.7 that is

not addressed. This area - forms of energy - is not addressed at the NSS grade band 9-12.

Chart 3: Forms of Energy - Summary of NSS Ratings with NAEP Physical Science 4, 8, 12

NAEP Physical Science Content Statements Grades 4, 8, 12

Rating | Rating | Rating

Forms of Energy: Examples of forms of energy (4); Kinetic energy, potential energy, and light energy from the
Sun (8); and Nuclear energy and waves (12)

P4.5: Magnets can repel or attract other magnets. They can also attract certain 2
nonmagnetic objects at a distance.

P4.6: One way to change matter from one state to another and back again is by il
heating and cooling

P4.7: Heat (thermal energy), electricity, light, and sound are forms of energy. 0

P8.5: Substances are classified according to their physical and chemical properties. 1

P8.6: Changes of state are explained by a model of matter composed of tiny particles 2
that are in motion.
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* The NSS are well aligned with NAEP content at grade band K-5 and 6-8 and partially aligned at 9-12
with the exception of P12.7 that is not addressed.

Chart 4: Energy Transfer and Conservation Summary of NSS Ratings with NAEP Physical Science 4, 8, 12

NAEP Physical Science Content Statements Grades 4, 8, 12

Rating | Rating | Rating

Energy Transfer and Conservation: Translational, rotational, and vibration energy of atoms and molecules,
and chemical and nuclear reactions (12)

P4.8: Heat (thermal energy) results when substances burn, when certain kinds of 2
materials rub against each other, and when electricity flows though wires. Metals are
good conductors of heat (thermal energy) and electricity. Increasing the temperature
of any substance requires the addition of energy.

P8.7: Chemical changes can occur when two substances, elements, or compounds 2
react and produce one or more different substances whose physical and chemical
properties are different from the reacting substances.

P12.5: Changes of state require a transfer of energy. 1

P12.6: An atom’s electron configuration, particularly of the outermost electrons, 1
determines how the atom can interact with other atoms.

P12.7: A large number of important reactions involve the transfer of either electrons 0
(oxidation/reduction reactions) or hydrogen ions (acid/base reactions) between
reacting ions, molecules, or atoms.

MOTION AT THE MACROSCOPIC LEVEL
* The overall alignment of the NSS with NAEP content in this area is weak with P4.9, P4.10 and P4.13
not addressed at grade band K-5 and P8.8, P8.9, and P8.11 not addressed at grade band 6-8. This area
— Motion at the Macroscopic Level - is not addressed at the NSS grade band 9-12.

Chart 5: Motion at the Macroscopic Level Summary of NSS Ratings with NAEP Physical Science 4, 8, 12

NAEP Physical Science Content Statements Grades 4, 8, 12

Rating | Rating | Rating

Motion at the Macroscopic Level: Descriptions of position and motion (4); Speed as a quantitative
description of motion and graphical representations of speed (8); and Nuclear energy and waves (12)

P4.9: Light travels in straight lines. When light strikes substances and objects through o]
which it cannot pass, shadows result. When light travels obliquely from one
substance to another (air and water), it changes direction.

P4.10: Vibrating objects produce sound. The pitch of sound can be varied by o]
changing the rate of vibration.

P4.11: Electricity flowing through an electrical circuit produces magnetic effects in 1
the wires. In an electrical circuit containing a battery, a bulb, and a bell, energy from
the battery is transferred to the bulb and the bell, which in turn transfer the energy
to their surroundings as light, sound, and heat (thermal energy).

Achieve Review - Nebraska Draft Science Standards May 2010 Page 8 of 68



[image: image33.jpg]P4.12: An object’s position can be described by locating the object relative to other 1
objects or a background. The description of an object’s motion from one observer’s
view may be different from that reported from a different observer’s view.

P4.13: An object is in motion when its position is changing. The speed of an object is o]
defined by how far it travels divided by the amount of time it took to travel that far.

P8.8: Objects and substances in motion have kinetic energy.

P8.9: Three forms of potential energy are gravitational, elastic, and chemical.

P8.10: Energy is transferred from place to place.

o|lr|O|O

P8.11: A tiny fraction of the light energy from the Sun reaches Earth.

FORCES AFFECTING MOTION
* OQOverall, the NSS are partially aligned with NAEP content in this area with NAEP content statements
at grade bands K-5 (P4.15), 6-8 (P8.13), and 9-12 (P12.11, P12.13, P12.14, P12.18) not addressed.

Chart 6: Forces Affecting Motion - Summary of NSS Ratings with NAEP Physical Science Content 4, 8, 12

NAEP Physical Science Content Statements Grades 4, 8, 12

Rating [ Rating | Rating

Forces Affecting Motion: The association of changes in motion with forces and the association of objects falling
toward Earth with gravitational force (4); The qualitative descriptions of magnitude and direction as
characteristics of forces, addition of forces, contact forces, forces that act at a distance, and net force on an
object and its relationship to the object’s motion (8);

P4.14: The motion of objects can be changed by pushing or pulling. 2

P4.15: Earth pulls down on all objects with a force called gravity. With a few exceptions o]
(helium-filled balloons), objects fall to the ground no matter where the object is on Earth.

P8.12: When energy is transferred from one system to another, the quantity of energy 2
before transfer equals the quantity of energy after transfer.

P8.13: Nuclear reactions take place in the Sun. 0
P8.14: An object’s motion can be described by its speed and the direction in which itis 1
moving.

P8.15: Some forces between objects act when the objects are in direct contact or when 1

they are not touching.

P8.16: Forces have magnitude and direction. Forces can be added. 1.

P12.8: Atoms and molecules that compose matter are in constant motion (translational, 1%
rotational, or vibrational).

P12.9: Energy may be transferred from one object to another during collisions. 2%
P12.10: Electromagnetic waves are produced by changing the motion of charges or by 1

changing magnetic fields

P12.11: Fission and fusion are reactions involving changes in the nuclei of atoms. 0

P12.12: Heating increases the translational, rotational, and vibrational energy of the 2
atoms composing elements and the molecules or ions composing compounds.

P12.13: The potential energy of an object on Earth’s surface is increased when the 0
object’s position is changed from one closer to Earth’s surface to one farther from Earth’s
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P12.14: Chemical reactions either release energy to the environment {exothermic) or o]
absorb energy from the environment {endothermic).

P12.15: Nuclear reactions (fission and fusion) convert very small amounts of matter into 2
appreciable amounts of energy.

P12.16: Total energy is conserved in a closed system. 1%
P12.17: The motion of an object can be described by its position and velocity as functions 1
of time and by its average speed and average acceleration during intervals of time.

P12.18: Objects undergo different kinds of motion (translational, rotational, and o]
vibrational).

P12.19: The motion of an object changes only when a net force is applied. 1*
P12.20: The magnitude of acceleration of an object depends directly on the strength of 1
the net force and inversely on the mass of the object.

P12.21: Whenever one object exerts force on another, a force equal in magnitude and 1
opposite in direction is exerted by the second object back on the first object.

P12.22: Gravitation is a universal attractive force that each mass exerts on any other 1
mass.

P12.23: Electric force is a universal force that exists between any two charged objects. 1

Opposite charges attract while like charges repel

In Alignment Table | that follows, a rating is provided at the standards level with recommendations for
improvement as needed. The NAEP Physical Science Content Statements serve as the benchmark for
comparison with the Nebraska Comprehensive Science Standard — Physical Science SC K-12.2 and grade
band standards at K-5, 6-8, and 9-12.
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[image: image35.jpg]Alignment Table I: Nebraska Physical Science Standards Draft Grade Band Standards to the
NAEP Physical Science Content Statements Grades 4, 8, 12

NAEP Physical Science Content Statements serve as the benchmark for comparison with the Nebraska
Comprehensive Science Standard — Physical Science SC K-12.2 Students will integrate and communicate
the information, concepts, principles, processes, theories, and models of the Physical Sciences to make

connections with the natural and engineered world.

NAEP: Nebraska Draft Grade Rating Comments

Physical Science

NAEP Grade 4

Properties of Matter: Physical properties
common to all objects and substances and
physical properties common to solids,
liquids, and gases

Changes in Matter: Changes of state

Forms of Energy: Examples of forms of
energy

Energy Transfer and Conservation:
Electrical circuits

Motion at the Macroscopic Level:
Descriptions of position and motion

Forces Affecting Motion: The association of
changes in motion with forces and the
association of objects falling toward Earth
with gravitational force

Band Standards: Physical
Science

NSS Grade Bands K-2, 3-5

1. Force and Motion

* SC2.2.1 Compare
relative position and
motion of objects.

* SC5.2.1 |dentify the
influence of forces on
motion.

2. Energy
SC5.2.2 Observe and
identify signs of energy
transfer.

3. Matter

® SC2.2.3 Observe and
describe properties of
objects and their
behavior.

® SC5.2.3 Explore and
describe the physical
properties of matter and
its changes.

Properties of Matter

P4.1: Objects and substances have
properties. Weight (mass) and volume are
properties that can be measured using
appropriate tools. *

SC2.2.3.a Observe physical
properties of objects (e.g.
freezing and melting,
sinking and floating, color,
size, texture, shape,
weight)

SC2.2.3.b Separate and
sort objects by physical
attributes

SC5.2.3.a Explain that air is
a gas and takes up space
SC5.2.3.b Identify physical
properties of matter (e.g.

1%

NAEP specifically mentions

“Weight (mass) and volume.” The
NSS do not require properties
beyond metric, they are “e.g.”.
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Physical Science

Nebraska Draft Grade
Band Standards: Physical
Science

Rating

color, odor, elasticity);

SC5.2.3.c Use appropriate
metric measurements to
describe physical
properties

Comments

P4.2: Objects vary in the extent to which
they absorb and reflect light and conduct
heat (thermal energy) and electricity.

SC8.2.3.c Describe 1
molecular motion of
solids, liquids, and gasses

SC12.2.3.b Describe the
energy transfer associated
with the molecular motion
of solids, liquids, and
gasses

SC12.2.2.e Compare and
contrast methods of heat
transfer and the
interaction of heat with
matter via conduction,
convection, and radiation

This is a weak match both in terms
of content (NAEP includes
electricity) and sophistication
(absorb and reflectvs.
conductions, convection, and
radiation). The difference in grade
level means students would not
see this content before grade 4
NAEP

P4.3: Matter exists in several different
states; the most common states are solid,
liquid, and gas. Each state of matter has
unique properties. For instance, gases are
easily compressed while solids and liquids
are not. The shape of a solid is independent
of its container; liquids and gases take on
the shape of the container.

$C2.2.3.d Identify solids 1
and liquids

SC5.2.3.d Identify state
changes for solids, liquids,
and gasses

SC5.2.3.a Explain that air is
a gas and takes up space

SC8.2.3.c Describe
molecular motion of
solids, liquids, and gasses

The NSS lack much of the detail of
the NAEP content.

P4.4: Some objects are composed of a 0 |No match found
single substance; others are composed of
more than one substance.

SC5.2.1.c Describe Good match—could add from
P4.5: Magnets can repel or attract other magnetic behavior in NAEP that magnets can attract
magnets. They can also attract certain terms of attraction and certain nonmagnetic objects ata
nonmagnetic objects at a distance. repulsion 2 |distance.
Changes in Matter
P4.6: One way to change matter from one [SC5.2.3.d Identify state Some elements of the NAEP
state to another and back again is by changes for solids, liquids, standard are addressed, however,
heating and cooling. and gasses 1 [the NSSis much more narrow and
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Physical Science

Nebraska Draft Grade
Band Standards: Physical
Science

Rating

Comments

does not specifically address
heating and cooling.

Forms of Energy

P4.7: Heat (thermal energy), electricity, 0 |No match found
light, and sound are forms of energy.
P4.8: Heat (thermal energy) results when SC5.2.2.d Identify ways to 2* [The NSS also address insulators.
substances burn, when certain kinds of generate heat (e.g. Although a grade 8 standard is
materials rub against each other, and when |friction, burning, included, there is strong match
electricity flows though wires. Metals are incandescent light bulb) without SC8.2.2.e.
good conductors of heat (thermal energy)
and electricity. Increasing the temperature |SC5.2.2.e Identify
of any substance requires the addition of materials that act as
energy. thermal conductors or
insulators
SC8.2.2.e |dentify and
describe transfer of energy
from electrical and
magnetic sources to
different energy forms
(e.g. heat, light, sound,
and chemical)
P4.9: Light travels in straight lines. When 0 |No match found
light strikes substances and objects through
which it cannot pass, shadows result. When
light travels obliquely from one substance
to another (air and water), it changes
direction.
P4.10: Vibrating objects produce sound. 0 |No match found
The pitch of sound can be varied by
changing the rate of vibration.
Energy Transfer and Conservation
P4.11: Electricity flowing through an SC5.2.2.f Recognize an 1 [The NSSdo not address how the
electrical circuit produces magnetic effects |electrical circuit requires a electrical circuit works or what it
in the wires. In an electrical circuit closed loop produces. The NSS establish the
containing a battery, a bulb, and a bell, foundation for important concepts
energy from the battery is transferred to and should further develop the
the bulb and the bell, which in turn transfer importance of circuits.
the energy to their surroundings as light,
sound, and heat (thermal energy).
Motion at the Macroscopic Level
P4.12: An object’s position can be SC5.2.1.a Describe motion 1 [The NSSdo not address the fact

described by locating the object relative to
other objects or a background. The
description of an object’s motion from one

by recording change of
position over a period of
time (speed)

that observers may have different
viewpoints.
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Physical Science

observer’s view may be different from that
reported from a different observer’s view.

Nebraska Draft Grade Rating

Band Standards: Phys
Science

ical

Comments

P4.13: An object is in motion when its
position is changing. The speed of an object
is defined by how far it travels divided by
the amount of time it took to travel that
far.

No match found

Forces Affecting Motion

P4.14: The motion of objects can be
changed by pushing or pulling. The size of
the change is related to the size of the force
{push or pull) and the weight (mass) of the
object on which the force is exerted. When
an object does not move in response to a
push or a pull, it is because another push or
pull {friction) is being applied by the
environment.

SC5.2.1.b Observe and
compare changes in
motion due to outside
forces (e.g. push, pull,
gravity, friction)

P4.15: Earth pulls down on all objects with
a force called gravity. With a few
exceptions (helium-filled balloons), objects
fall to the ground no matter where the
objectis on Earth.

No match found
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Physical Science

NAEP Grade 8

Properties of Matter: Chemical
properties, particulate nature of matter,
and the Periodic Table of the Elements

Changes in Matter: Physical and
chemical changes and conservation of
mass

Forms of Energy: Kinetic energy,
potential energy, and light energy from
the Sun

Motion at the Macroscopic Level: Speed
as a quantitative description of motion
and graphical representations of speed

Forces Affecting Motion: The qualitative
descriptions of magnitude and direction
as characteristics of forces, addition of
forces, contact forces, forces that act at
a distance, and net force on an object
and its relationship to the object’s
motion

Nebraska Draft Grade
Band Standards: Physical
Science

NSS Grade Band 6-8

1. Force and Motion

* SC8.2.1 Investigate
and describe forces
and motion.

2. Energy

* SC8.2.2 |dentify and
describe how energy
systems and matter
interact.

3. Matter

* SC8.2.3 |dentify and
describe the
particulate nature of
matter including
physical and chemical
interactions.

Rating

Comments

Properties of Matter

P8.1: Properties of solids, liquids, and SC8.2.3.c Describe 2

gases are explained by a model of molecular motion of solids,

matter that is composed of tiny particles |liquids, and gasses

in motion.

P8.2: Chemical properties of substances | SC12.2.3.a Explain 1* [This is a weak match, given the

are explained by the arrangement of
atoms and molecules.

bonding occurs when
atoms transfer or share
electrons (e.g. ionic,
covalent bonds)

SC12.2.3.d Recognize the
components and relative
locations of subatomic
particles (e.g. neutrons,
protons, electrons)

SC12.2.3.e Describe
properties of atoms, ions,
and isotopes

difference in grade levels and
sophistication/complexity of the
content. While, NAEP is merely
introduces the subject, the NSS,
appropriately fully develop the
content by grade 12.
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Physical Science

Nebraska Draft Grade
Band Standards: Physical
Science

Comments

P8.3: All substances are composed of 1
or more of approximately 100 elements.
The periodic table organizes the
elements into families of elements with
similar properties.

SC12.2.3.f Describe the
organization of the
periodic table of elements
with respect to patterns of
physical and chemical
properties

The content of these two standards
are good matches. Again, NAEP sets
the lofty expectation for this content
for all students by grade 8

P8.4: Elements are a class of substances
composed of a single kind of atom.
Compounds are composed of two or
more different elements. Each element
and compound has physical and
chemical properties, such as boiling
point, density, color, and conductivity,
which are independent of the amount of
the sample.

SC8.2.3.a Compare and
contrast elements,
compounds, and mixtures

SC8.2.3.b Identify and
describe physical
properties of matter (e.g.
density, melting point,
boiling point)

The NSS SC8.2.3b omits chemical
properties.

P8.5: Substances are classified according
to their physical and chemical
properties. Metals and acids are
examples of such classes. Metals are a
class of elements that exhibit common
physical properties such as conductivity
and common chemical properties such
as reacting with nonmetals to produce
salts. Acids are a class of compounds
that exhibit common chemical
properties, including a sour taste,
characteristic color changes with litmus
and other acid/base indicators, and the
tendency to react with bases to produce
a salt and water.

SC8.2.3.f Categorize
substances into similar
groups based on physical
properties (e.g.
metals/nonmetals,
malleability, luster)

The NSS omits chemical properties.

Changes in Matter

P8.6: Changes of state are explained by a
model of matter composed of tiny
particles that are in motion. When
substances undergo changes of state,
neither atoms nor molecules themselves
are changed in structure. Mass is
conserved when substances undergo
changes of state.

SC8.2.3.c Describe
molecular motion of solids,
liquids, and gasses

$C8.2.3.d Distinguish
between chemical and
physical changes

SC8.2.3.e Recognize
conservation of matter in
physical and chemical
changes

P8.7: Chemical changes can occur when
two substances, elements, or
compounds react and produce one or
more different substances whose

$C8.2.3.d Distinguish
between chemical and
physical changes
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Physical Science

Nebraska Draft Grade
Band Standards: Physical
Science

Comments

physical and chemical properties are
different from the reacting substances.
When substances undergo chemical
change, the number and kinds of atoms
in the reactants are the same as the
number and kinds of atoms in the
products. Mass is conserved when
substances undergo chemical change.
The mass of the reactants is the same as
the mass of the products.

SC8.2.3.e Recognize
conservation of matter in
physical and chemical
changes

Forms of Energy

P8.8: Objects and substances in motion
have kinetic energy. For example, a
moving baseball can break a window;
water flowing down a stream moves
pebbles and floating objects along with
it.

No match found.

P8.9: Three forms of potential energy
are gravitational, elastic, and chemical.
Gravitational potential energy changes
in a system as the relative positions of
objects are changed. Objects can have
elastic potential energy due to their
compression, or chemical potential
energy due to the nature and
arrangement of the atoms.

No match found.

P8.10: Energy is transferred from place
to place. Light energy from the Sun
travels through space to Earth
(radiation). Thermal energy travels from
a flame through the metal of a cooking
pan to the water in the pan
(conduction). Air warmed by a fireplace
moves around a room (convection).
Waves (including sound and seismic
waves, waves on water, and light waves)
have energy and transfer energy when
they interact with matter.

SC8.2.2.a Describe that
vibrations set up wave-like
disturbances that spread
away from the source (e.g.
sound, seismic, water
waves)

SC8.2.2.b Identify that
waves move at different
speeds in different
materials

SC8.2.2.d Recognize that
heat moves from warmer
objects to cooler objects
until both reach the same
temperature

SC8.2.2.e Identify and
describe transfer of energy
from electrical and

The NSS omit language of radiation,
conduction and convection as
methods of energy transfer.
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Physical Science Band Standards: Physical
Science

magnetic sources to
different energy forms
(e.g. heat, light, sound, and
chemical)

P8.11: A tiny fraction of the light energy o] No match found.
from the Sun reaches Earth. Light energy
from the Sun is Earth’s primary source of
energy, heating Earth surfaces and
providing the energy that results in
wind, ocean currents, and storms.

Energy Transfer and Conservation

P8.12: When energy is transferred from |SC8.2.2.f Recognize all 2 |Alignment based on conservation of
one system to another, the quantity of |energy is neither created energy. NSS do not address kinetic
energy before transfer equals the nor destroyed or potential energy.

quantity of energy after transfer. For
example, as an object falls, its potential
energy decreases as its speed, and
consequently, its kinetic energy
increases. While an object s falling,
some of the object’s kinetic energy is
transferred to the medium through
which it falls, setting the medium into
motion and heating it.

P8.13: Nuclear reactions take place in 0 No match found.
the Sun. In plants, light from the Sun is
transferred to oxygen and carbon
compounds, which, in combination, have
chemical potential energy
{photosynthesis).

Motion at the Macroscopic Level

P8.14: An object’s motion can be SC8.2.1.a Describe how the| 1 |The NSSomits measuring and
described by its speed and the direction |position, speed, and or graphing of speed and position.
in which it is moving. An object’s direction of an object

position can be measured and graphed |changes when an

as a function of time. An object’s speed [unbalanced force is
can be measured and graphed as a applied to that object
function of time.

Forces Affecting Motion

P8.15: Some forces between objects act |SC5.2.1.c Describe 1 |The NSS address magnetic and
when the objects are in direct contact or | magnetic behavior in gravitational forces but omit
when they are not touching. Magnetic, |[terms of attraction and electrical.

electrical, and gravitational forces can repulsion
act at a distance.
SC8.2.1.c Recognize that
everything on or around
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Physical Science

Nebraska Draft Grade
Band Standards: Physical
Science

Comments

the Earth is pulled toward
the Earth’s center by
gravitational force

P8.16: Forces have magnitude and
direction. Forces can be added. The net
force on an object is the sum of all the
forces acting on the object. A nonzero
net force on an object changes the
object’s motion; that is, the object’s
speed and/or direction of motion
changes. A net force of zero on an object
does not change the object’s motion;
thatis, the object remains at rest or
continues to move at a constant speed
in a straight line.

SC8.2.1.a Describe how the
position, speed, and or
direction of an object
changes when an
unbalanced force is
applied to that object

SC8.2.1.b Describe the
motion of objects related
to the effects of balanced
and unbalanced forces
(Newton’s 2nd law)

NSS do not explicitly address
magnitude of forces or how the
forces can be added.
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NAEP Grade 12

Properties of Matter: Characteristics of
subatomic particles and atomic structure

Changes in Matter: Particulate nature of
matter, unique physical characteristics of
water, and changes at the atomic and
molecular level during chemical changes

Forms of Energy: Nuclear energy and
waves

Energy Transfer and Conservation:
Translational, rotational, and vibration
energy of atoms and molecules, and
chemical and nuclear reactions

Motion at the Macroscopic Level:
Velocity and acceleration as quantitative
descriptions of motion and the
representation of linear velocity and
acceleration in tables and graphs

Forces Affecting Motion: Qualitative
descriptions of universal gravitational
and electric forces, and relationships
among force, mass, and acceleration

Nebraska Draft Grade Band
Standards: Physical Science

NSS Grade Band 9-12

1. Force and Motion

® SC12.2.1 Investigate and
describe the nature of field
forces and their interactions
with matter.

2. Energy

® SC12.2.2 Describe and
investigate energy systems
relating to the conservation and
interaction of energy and
matter.

3. Matter

* SC12.2.3 Investigate and
describe matter in terms of its
structure, composition and
conservation.

Properties of Matter

P12.1: Differences in the physical
properties of solids, liquids, and gases are
explained by the ways in which the
atoms, ions, or molecules of the
substances are arranged and the strength
of the forces of attraction between the
atoms, ions, or molecules.

No match found

P12.2: Electrons, protons, and neutrons
are parts of the atom and have
measurable properties, including mass
and, in the case of protons and electrons,
charge. The nuclei of atoms are
composed of protons and neutrons. A
kind of force that is only evident at
nuclear distances holds the particles of
the nucleus together against the
electrical repulsion between the protons.

SC12.2.3.d Recognize the
components and relative locations of
subatomic particles (e.g. neutrons,
protons, electrons)

NAEP goes beyond simple
recognition of relative
locations of atomic
structures. Itincludes
specifics like mass, charge,
and an understanding of
the strong force.
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Physical Science

P12.3: In the Periodic Table, elements are
arranged according to the number of
protons (called the atomic number). This
organization illustrates commonality and
patterns of physical and chemical
properties among the elements.

Nebraska Draft Grade Band
Standards: Physical Science

SC12.2.3.f Describe the organization
of the periodic table of elements
with respect to patterns of physical
and chemical properties

Rati

Comments

NAEP also specifies atomic
number.

P12.4: In a neutral atom, the positively
charged nucleus is surrounded by the
same number of negatively charged
electrons. Atoms of an element whose
nuclei have different numbers of
neutrons are called isotopes.

SC12.2.3.e Describe properties of
atoms, ions, and isotopes

Changes in Matter

P12.5: Changes of state require a transfer
of energy. Water has a very high specific
heat, meaning it can absorb a large
amount of energy while producing only
small changes in temperature.

SC12.2.3.c Investigate and describe
the energy associated with physical
and chemical changes

Both NAEP and the NSS
discuss changes of state.
NAEP specifies water as an
example and discusses
specific heat.

P12.6: An atom’s electron configuration,
particularly of the outermost electrons,
determines how the atom can interact
with other atoms. The interactions
between atoms that hold them together
in molecules or between oppositely
charged ions are called chemical bonds.

SC12.2.3.a Explain bonding occurs
when atoms transfer or share
electrons (e.g. ionic, covalent bonds)

NAEP employs more
specific vocabulary
(electron configuration)
and makes it clear that
outer electrons are
responsible for chemical
bonding.

P12.7: A large number of important
reactions involve the transfer of either
electrons (oxidation/reduction reactions)
or hydrogen ions (acid/base reactions)
between reacting ions, molecules, or
atoms. In other chemical reactions,
atoms interact with one another by
sharing electrons to create a bond. An
important example is carbon atoms,
which can bond to one another in chains,
rings, and branching networks to form,
along with other kinds of atoms
(hydrogen, oxygen, nitrogen, and sulfur),
a variety of structures, including
synthetic polymers, oils, and the large
molecules essential to life.

No match found.

Forms of Energy

P12.8: Atoms and molecules that
compose matter are in constant motion
(translational, rotational, or vibrational).

SC12.2.3.b Describe the energy
transfer associated with the
molecular motion of solids, liquids,
and gasses

1%

NAEP uses specific
vocabulary (translational,
rotational, vibrational).
The NSS has the benefit of
a discussion of energy
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Standards: Physical Science

Rati

Comments

contained in each type of
motion

P12.9: Energy may be transferred from SC12.2.2.i Explain that energy is 2* |Good match. The NSS add

one object to another during collisions.  |transferred in many ways (e.g. other types of energy
collisions, electromagnetic radiation, transfer beyond collisions.
chemical, nuclear reactions)

P12.10: Electromagnetic waves are SC12.2.2.f Describe the productionof| 1 |Generally a match,

produced by changing the motion of electromagnetic waves as a result of however NAEP has

charges or by changing magnetic fields. |changes in the motion of charges or concepts of energy quanta

The energy of electromagnetic waves is by a changing magnetic field and the mathematical

transferred to matter in packets. The relationship between

energy content of the packets is directly frequency and energy of

proportional to the frequency of the waves

electromagnetic waves.

P12.11: Fission and fusion are reactions o] No match found.

involving changes in the nuclei of atoms.

Fission is the splitting of a large nucleus

into smaller nuclei and particles. Fusion

involves joining two relatively light nuclei

at extremely high temperature and

pressure. Fusion is the process

responsible for the energy of the Sun and

other stars.

Energy Transfer and Conservation

P12.12: Heating increases the SC12.2.2.d Distinguish between 2 |Generally a good match

translational, rotational, and vibrational |temperature (a measure of the when all the NSS

energy of the atoms composing elements |average kinetic energy of atomic or considered together.

and the molecules or ions composing molecular motion) and heat (the NAEP has specific example

compounds. As the translational energy |quantity of thermal energy that of the breakdown of a

of the atoms, molecules, or ions transfers due to a change in solid into a liquid that

increases, the temperature of the matter |temperature) SC12.2.3.b Describe should be included in the

increases. Heating a sample of a the energy transfer associated with NSS.

crystalline solid increases the vibrational [the molecular motion of solids,

energy of the atoms, molecules, or ions. |liquids, and gasses

When the vibrational energy becomes SC12.2.3.c Investigate and describe

great enough, the crystalline structure the energy associated with physical

breaks down and the solid melts. and chemical changes

P12.13: The potential energy of an object 0 No match found.

on Earth’s surface is increased when the

object’s position is changed from one

closer to Earth’s surface to one farther

from Earth’s surface.

P12.14: Chemical reactions either release o] No match found.

energy to the environment {exothermic)
or absorb energy from the environment
(endothermic).
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Comments

P12.15: Nuclear reactions {fission and SC12.2.2.h Describe how nuclear 2 |Generally the sprit of
fusion) convert very small amounts of reactions convert a fraction of the NAEP and the NSS is the
matter into appreciable amounts of mass of interacting particles into same. NAEP uses more
energy. energy, and this amount of energy is specific vocabulary
much greater than the energy in (fission, fusion). The NSS
chemical interactions connect energy produced
via nuclear reactions to
energy in other chemical
reactions.
P12.16: Total energy is conserved in a S$C12.2.2.j Interpret the law of 1* |The NSS standards are
closed system. conservation of energy to make more specific than NAEP.
predictions for the outcome of an
event
SC12.2.2.k Identify that all energy
can be considered to be either
kinetic, potential, or energy
contained by a field, such as
electromagnetic waves
Motion at the Macroscopic Level
P12.17: The motion of an object can be  |SC12.2.1.a Analyze motion with 1 |Spirit of NAEP and the NSS
described by its position and velocity as  |respect to displacement, velocity, is similar. There is an
functions of time and by its average and acceleration implied mathematical
speed and average acceleration during dependence in the NAEP
intervals of time. that seems to be missing
in the NSS.
P12.18: Objects undergo different kinds o] No match found
of motion (translational, rotational, and
vibrational).
P12.19: The motion of an object changes |SC12.2.1.b Recognize an object that 1* |NAEP language is more
only when a net force is applied. is not being subjected to a force will accurate with "motion
continue to move at a constant changes" while the NSS
speed and in a straight line imply that Newton’s 1st
(Newton’s 1st law) law only applies to moving
objects with "move at
SC12.2.1.c Describe how the law of constant speed.” The NSS
inertia (Newton’s 1st law of motion) does go beyond NAEP
is evidentin a real-world event with application to real
world event.
P12.20: The magnitude of acceleration of |SC12.2.1.d Make predictions based 1 |NAEP specifies a
an object depends directly on the on relationships among net force, mathematical relationship
strength of the net force and inversely on [mass, and acceleration (Newton’s between force, mass,
the mass of the object. This relationship |2nd law) acceleration.
(a=Fnet/m) is independent of the nature
of the force.
P12.21: Whenever one object exerts SC12.2.1.e Recognize that all forces 1 |NAEP connects Newton

force on another, a force equal in
magnitude and opposite in direction is

occur in equal and opposite pairs
(Newton’s 3rd law)

3rd Law to momentum
and the original
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exerted by the second object back on the
first object. In closed systems,
momentum is the quantity of motion
thatis conserved. Conservation of
momentum can be used to help validate
the relationship a=Fnet/m.

Nebraska Draft Grade Band
Standards: Physical Science

Rati

Comments

formulation of Newton's
second law.

P12.22: Gravitation is a universal SC12.2.1.g Describe thata 1 |Intentof the standards is
attractive force that each mass exerts on |gravitational force is an attraction the same. The NSS use
any other mass. The strength of the between masses; the strength of the significantly weaker
gravitational force between two masses |force is proportional to the masses mathematical language to
is proportional to the masses and and weakens rapidly with increasing connect mass, distance,
inversely proportional to the square of distance between them and force.

the distance between them.

P12.23: Electric force is a universal force |SC12.2.1.h Describe the electric force 1 |Intentof the standards is

that exists between any two charged
objects. Opposite charges attract while
like charges repel. The strength of the
electric force is proportional to the
magnitudes of the charges and inversely
proportional to the square of the
distance between them. Between any
two charged particles, the electric force is
vastly greater than the gravitational
force.

as an attractive or repulsive universal
force that exists between any two
charged particles; the strength of the
electric force is proportional to the
magnitude of charge and weakens
rapidly with increasing distance

the same; the NSS uses
significantly weaker
mathematical language to
connect charge, distance,
and force. NAEP also
connects the relative
strength of electric force
and gravitational force.

Nebraska Physical Science Standards - additional content notincluded in NAEP

SC12.2.1.f lllustrate how Newton’s 3rd law of motion is evidentin a real-world event

SC12.2.2.a Describe mechanical wave properties (e.g. speed, wavelength, frequency, amplitude) and how waves

travel through a medium

SC12.2.2.b Describe that the energy in waves can be changed into other forms of energy

SC12.2.2.c Cite evidence light can behave as a wave (e.g. diffraction and interference)

SC12.2.2.g Classify segments of the electromagnetic spectrum based on frequency and wavelength {e.g. radio,
micro, infrared, visible, ultraviolet, x-rays, gamma)
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The NAEP Life Science Content Statements at grades 4, 8, 12 serve as the benchmark for comparison
with the Nebraska Comprehensive Science Standard — Life Science SC K-12.3 Students will integrate and
communicate the information, concepts, principles, processes, theories, and models of the Life Sciences
to make connections with the natural and engineered world.

Finding

In the area of Life Science, the draft NSS are generally well-aligned with NAEP. This is true across all
three NAEP grade bands. There are a few NAEP content statements that are partially covered and a few
omissions where reviewers have provided comments for improvement. Charts 7 through 11 summarize
the alignment of the NSS at each grade band K-5, 6-8, 9-12 within each area of the NAEP Life Science
Content Statements at Grades 4, 8, 12.

ORGANIZATION AND DEVELOPMENT

* The NSS are well aligned with NAEP content at grade band K-5, partially aligned at grade band 6-8
with the exception of L8.2 that is not addressed, and partially aligned at grade band 9-12 with the
exception of L12.1 that is not addressed.

Chart 7: Organization and Development - Summary of NSS Ratings with NAEP Life Science 4, 8,12
NSS
NAEP Life Science Content Statements Grades 4, 8, 12 6-8 9-12

Rating | Rating | Rating

Organization and Development:
Basic needs of organisms (4), levels of organization of living systems (8} the chemical basis of living systems (12}.

L4.1: Organisms need food, water, and air; a way to dispose of waste; and an 2
environment in which they can live.

L8.1: All organisms are composed of cells, from one cell only to many cells. 1
L8.2: Following fertilization, cell division produces a small cluster of cells that then o]

differentiate by appearance and function to form the basic tissues of an embryo.

L12.1: Living systems are made of complex molecules (including carbohydrates, 0
fats, proteins, and nucleic acids) that consist mostly of a few elements, especially
carbon, hydrogen, oxygen, nitrogen, and phosphorous.

L12.2: Cellular processes are carried out by many different types of molecules, i
mostly proteins.

L12.3: Cellular processes are regulated both internally and externally by il
environments in which cells exist...

MATTER AND ENERGY TRANSFORMATIONS
* The NSS are well-aligned with NAEP content at grade band K-5, and aligned at grade bands 6-8, and
9-12 with all NAEP content addressed.
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NAEP Life Science Content Statements Grades 4, 8, 12

Structures and Functions of Living Systems - Matter and Energy Transformations: The basic needs of
organisms for growth (4), the role of carbon compounds in growth and metabolism (8), the chemical
basis of matter and energy transformation in living systems (12).

L4.2: Organisms have basic needs. Animals require air, water, and a source of 2%
energy and building material for growth and repair. Plants also require light.

L8.3: Cells carry out the many functions needed to sustain life. 1

L8.4: Plants are producers; that s, they use the energy from light to make 1
sugar molecules from the atoms of carbon dioxide and water

L8.5: All animals, including humans, are consumers that meet their energy 1.
needs by eating other organisms or their products.

L12.4: Plants have the capability (through photosynthesis) to take energy from 1
light to form higher energy sugar molecules containing carbon, hydrogen, and
oxygen from lower energy molecules.

L12.5: The chemical elements that make up the molecules of living things pass 1
through food webs and are combined and recombined in different ways.

L12.6: As matter cycles and energy flows through different levels of 1.
organization of living systems (cells, organs, organisms, communities) and
between living systems and the physical environment, chemical elements are
recombined in different ways.

INTERDEPENDENCE

* The NSS are well- aligned with NAEP content at grade band 6-8 and aligned at grade bands K-5 and
9-12 with no exceptions.

Chart 9: Interdependence - Summary of NSS Ratings with NAEP Life Science 4, 8, 12

NAEP Life Science Content Statements Grades 4, 8, 12

Structures and Functions of Living Systems - Interdependence: The interdependence of organisms
(4), specific types of interdependence (8), consequences of interdependence (12).

L4.3: Organisms interact and are interdependent in various ways, including 1
providing food and shelter to one another.

L4.4: When the environment changes, some plants and animals survive and 1
reproduce; others die or move to new locations.

L8.6: Two types of organisms may interact with one another in several ways: 1
They may be in a producer/consumer, predator/prey, or parasite/host
relationship.
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[image: image51.jpg]L8.7: The number of organisms and populations an ecosystem can support 2
depends on the biotic resources available and abiotic factors, such as quantity
of light and water, range of temperatures, and soil composition.

L8.8: All organisms cause changes in the environment where they live. 2

L12.7: Although the interrelationships and interdependence of organisms may 1
generate biological communities in ecosystems that are stable for hundreds or
thousands of years, ecosystems always change ...

HEREDITY AND REPRODUCTION

* The NSS are generally well-aligned with NAEP content at all grade bands with only one exception,
L8.10 that is not addressed.

Chart 10: Heredity and Reproduction - Summary of NSS Ratings with NAEP Life Science 4, 8, 12

NAEP Life Science Content Statements Grades 4, 8, 12

Changes in Living Systems
Heredity and Reproduction: Life cycles (4), reproduction and the influence of heredity and the
environment on an offspring’s characteristics (8), the molecular basis of heredity (12).

L4.5: Plants and animals have life cycles. 2
L4.6: Plants and animals closely resemble their parents. 2
L8.9: Reproduction is a characteristic of all living systems... 2
L8.10: The characteristics of organisms are influenced by heredity and 0

environment. .

L12.8: Hereditary information is contained in genes, which are located in the 1
chromosomes of each cell.

L12.9: The genetic information encoded in DNA molecules provides 1
instructions for assembling protein molecules.

L12.10: Sorting and recombination of genes in sexual reproduction results in a 2
great variety of possible gene combinations from the offspring of any two
parents

EVOLUTION AND DIVERSITY

* The NSS are well- aligned with NAEP content at grade span 9-12, and aligned at grade spans K-5 and
6-8 with one exception L8.12 that is not addressed.

Chart 11: Evolution and Diversity - Summary of NSS Ratings with NAEP Life Science 4, 8, 12

NAEP Life Science Content Statements Grades 4, 8, 12

Changes in Living Systems - Evolution and Diversity: Differences and adaptations of organisms (4),
preferential survival and relatedness of organisms (8), the mechanisms of evolutionary change and the

Achieve Review - Nebraska Draft Science Standards May 2010 Page 27 of 68



[image: image52.jpg]history of life on Earth (12).

L4.7: Different kinds of organisms have characteristics that enable them to 1
survive in different environments.

L8.11: Individual organisms with certain traits in particular environments are 1.
more likely than others to survive and have offspring.

L8.12: Similarities among organisms are found in anatomical features, which 0
can be used to infer the degree of relatedness among organisms.

L12.11: Modern ideas about evolution {including natural selection and 2
common descent) provide a scientific explanation for the history of life on
Earth ...

L12.12: Molecular evidence substantiates the anatomical evidence for 1
evolution ...

L12.13: Evolution is the consequence of the interactions of (1) the potential 2
for a species to increase its numbers, ....

In Alignment Table Il that follows, a rating is provided at the standards level with recommendations for
improvement as needed. The NAEP Life Science Content Statements serve as the benchmark for
comparison with the Nebraska Comprehensive Science Standard — Life Science SC K-12.2 and grade band
standards at K-5, 6-8, and 9-12.
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Science Content Statements Grades 4, 8, 12

NAEP Life Science Content Statements serve as the benchmark for comparison with the Nebraska
Comprehensive Science Standard — Life Science SC K-12.3 Students will integrate and communicate the

information, concepts, principles, processes, theories, and models of the Life Sciences to make
connections with the natural and engineered world.

NAEP:

Life Science

Nebraska Draft Grade Band Standards:
Life Science

Comments

NAEP Grade 4

Organization and Development:
Basic needs of organisms
Matter and Energy
Transformations: The basic
needs of organisms for growth
Interdependence: The
interdependence of organisms
Heredity and Reproduction: Life
cycles

Evolution and Diversity:

Differences and adaptations of
organisms

NSS Grade Bands K-2, 3-5

1. Structure and Function of Living

Systems

* SC2.3.1 Students will investigate the
characteristics of living things.
SC5.3.1 Students will investigate
and compare the characteristics of
living things.

2. Heredity
SC2.3.2 Students will recognize
changes in living things.

* SC5.3.2 Students will identify
variations of inherited
characteristics and life cycles.

3. Flow of Matter and Energy in

Ecosystems

® SC5.3.3 Students will describe
relationships within an ecosystem.

4. Biodiversity

® SC5.3.4 Students will describe
changes in organisms over time.

Organization and Development

L4.1: Organisms need food,
water, and air; a way to dispose
of waste; and an environment in
which they can live.

SC2.3.1.a Differentiate between living
and nonliving things

$C2.3.1.b Identify the basic needs of
living things (food, water, air, space, and
shelter)

SC2.3.1.c Identify external parts of
plants and animals

SC5.3.1.a Compare characteristics of
living and nonliving things

SC2.3.1.b aligns best with
L4.1. Other NSS
contribute somewhat to
alignment.
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Rating
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Matter and Energy
Transformations

resemble their parents.

characteristics of plants and animals

SC2.3.2.a Describe how offspring
resemble their parents

L4.2: Organisms have basic SC2.3.1.c Identify external parts of 2% The NSS address basic
needs. Animals require air, plants and animals needs related to
water, and a source of energy structures of plants and
and building material for growth |SC5.3.1.b Describe the parts of a plant animals.
and repair. Plants also require and animal and how they function to
light. meet the basic needs (e.g. leg of an
insect helps an insect move, root of a
plant helps the plant obtain water)
Interdependence
L4.3: Organisms interact and are |SC5.3.3.a Diagram and explain a simple 1 The NSS do not address
interdependent in various ways, |food chain beginning with the Sun that survival is based on
including providing food and having needs met or the
shelter to one another. SC5.3.1.b Describe the parts of a plant differences in
Organisms can survive only in and animal and how they function to interactions related to
environments in which their meet the basic needs (e.g. leg of an survival in an ecosystem.
needs are met. Some insect helps an insect move, root of a
interactions are beneficial; plant helps the plant obtain water)
others are detrimental to the
organism and other organisms.
L4.4: When the environment SC5.3.4.a Recognize seasonal changes in 1 The NSS lack the
changes, some plants and animals and plants specificity of surviving,
animals survive and reproduce; moving or reproducing.
others die or move to new SC8.3.1.e: Give examples of how plants The NSS focus on short-
locations. and animals respond to their needs and term survival or
environmental stimuli response, not change
over time.
Heredity and Reproduction
L4.5: Plants and animals have life [SC5.3.2.b Describe the life cycle of an 2 Details are implied in the
cycles. Both plants and animals  |organism (e.g. butterflies, frogs, plants) NSS. Add adults
begin life and develop into reproduce and eventually
adults, reproduce, and SC2.3.2.b Describe how living things die to strengthen
eventually die. The details of this |change as they grow wording of NSS.
life cycle are different for
different organisms.
L4.6: Plants and animals closely |SC5.3.2.a Describe inherited 2 The NSS link inheritance

to observed traits.
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Life Science Life Science
Evolution and Diversity
L4.7: Different kinds of SC2.3.1.d Observe and match plants and 1 The NSS does not require

organisms have characteristics
that enable them to survive in
different environments.
Individuals of the same kind
differ in their characteristics, and
sometimes the differences give
individuals an advantage in
surviving and reproducing.

animals to their distinct habitats

students to evaluate
characteristics that
promote survival (better
alignment with NSS
SC8.3.4).
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Life Science Life Science
NAEP Grade 8 NSS Grade Band 6-8
Organization and Development: |1. Structure and Function of Living
Levels of organization of living Systems
systems * SC8.3.1 Students will investigate
and describe the structure and
Matter and Energy function of living organisms.
Transformations: The role of
carbon compounds in growth 2. Heredity
and metabolism * SC8.3.2 Students will investigate
and describe the relationship
Interdependence: Specific types between reproduction and heredity.
of interdependence
3. Flow of Matter and Energy in
Changes in Living Systems Ecosystems
® SC8.3.3 Students will describe
Heredity and Reproduction: populations and ecosystems.
Reproduction and the influence
of heredity and the environment (4. Biodiversity
on an offspring’s characteristics |®  $C8.3.4 Students will identify
characteristics of organisms that
Evolution and Diversity: help them survive.
Preferential survival and
relatedness of organisms
Organization and Development
L8.1: All organisms are composed [SC8.3.1.a Recognize that all organisms i The NSS do not address
of cells, from one cell only to are composed of cells how water accounts for
many cells. About two-thirds of most of the weight in
the weight of cells is accounted |SC8.3.1.b Investigate the levels of cells and gives cells many
for by water, which gives cells organization (cells, tissues, organs, organ of their properties.
many of their properties. In systems, and organisms) Neither do they address
multicellular organisms, the fact that the way in
specialized cells perform SC8.3.1.c Relate the structure of a which cells function is
specialized functions. Organs and |specialized cell to the function that the similar in all living
organ systems are composed of |cell performs in plants and animals {e.g. organisms no matter if
cells and function to serve the muscular cells, skeletal cells) the organism is one cell
needs of cells for food, air, and or multicellular. The NSS
waste removal. The way in which |SC8.3.1.d Identify the functions of the are written to address
cells function is similar in all major systems of the human body and functions of the system
living organisms. describe ways that these systems without examining
interact with each other functions at the cellular
level.
L8.2: Following fertilization, cell o]

division produces a small cluster
of cells that then differentiate by
appearance and function to form
the basic tissues of an embryo.
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Matter and Energy
Transformations
L8.3: Cells carry out the many SC8.3.3.a Diagram and explain the flow 1 The alighment here is
functions needed to sustain life. |of energy through a simple food web weak. The NSS omit how
They grow and divide, thereby SC8.3.1.c Relate the structure of a cells grow and divide as
producing more cells. Food is specialized cell to the function that the well as how food is used
used to provide energy for the cell performs in plants and animals (e.g. by cells as molecular
work that cells do and is a source |[muscular cells, skeletal cells) building blocks.
of the molecular building blocks
from which needed materials are
assembled.
L8.4: Plants are producers; that [SC8.3.3.a Diagram and explain the flow 1 Taken together, SC8.3.3a
is, they use the energy from light |of energy through a simple food web and SC8.3.3.b provide a
to make sugar molecules from (repeated) weak match. The NSS are
the atoms of carbon dioxide and limited to the role of the
water. Plants use these sugars SC8.3.3.b Compare the roles of plantas a producer —
along with minerals from the soil |producers, consumers, and should include the
to form fats, proteins, and decomposers in an ecosystem process of
carbohydrates. These products photosynthesis.
can be used immediately,
incorporated into the plant’s
cells as the plant grows, or
stored for later use.
L8.5: All animals, including $C8.3.3.a Diagram and explain the flow 1. The NSS address the role
humans, are consumers that of energy through a simple food web of producers, consumers
meet their energy needs by and decomposers but
eating other organisms or their |SC8.3.3.b Compare the roles of lack the processes by
products. Consumers break producers, consumers, and which they function and
down the structures of the decomposers in an ecosystem acquire energy and
organisms they eat to make the nutrients. Additionally,
materials they need to grow and the cognitive demand
function. Decomposers, including (level of Bloom's
bacteria and fungi, use dead Taxonomy) related to
organisms or their products to what students do with
meet their energy needs. the contentis lowerin
the NSS.

Interdependence
L8.6: Two types of organisms $C8.3.3.a Diagram and explain the flow 1 The NSS weakly address

may interact with one another in
several ways: They may be in a
producer/consumer,
predator/prey, or parasite/host
relationship. Or, one organism
may scavenge or decompose
another. Relationships may be
competitive or mutually
beneficial. Some species have
become so adapted to each

of energy through a simple food web
(repeated)

$C8.3.3.b Compare the roles of
producers, consumers, and
decomposers in an ecosystem

the NAEP standard with
the concept of producers,
consumers, and
decomposers. The
complex relationship
between organisms
included in NAEP is not
evidentin the NCSS.
Types of predator/prey
and parasite/host
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other that neither could survive
without the other.

Nebraska Draft Grade Band Standards:
Life Science

Rating

Comments

relationships are not
mentioned in the NSS.
Also missing are
competitive or mutually
beneficial relationships
and the idea that
organisms adapt to each
other for survival.

Note: NSS SC8.3.3a and
SC8.3.3b are used
multiple times in the
alignment, indicating how
they apply broadly but
would not provide the
specificity needed to
guide instruction.

L8.7: The number of organisms
and populations an ecosystem
can support depends on the
biotic resources available and
abiotic factors, such as quantity
of light and water, range of
temperatures, and soil
composition.

$C8.3.3.c Define a population as all the
individuals of a species at a given place
and time

SC8.3.3.d Analyze the biotic and abiotic
factors that determine the number of
organisms an ecosystem can support

NAEP provides the details
that are missing in NSS—
quantity of lightand
water, range of
temperatures, and soil
composition—as
examples rather than as
the stem of its standard.
NSS SC8.3.3 would be
strengthened by
referencing the factors
that should be analyzed.

L8.8: All organisms cause
changes in the environment
where they live. Some of these
changes are detrimental to the
organisms or other organisms,
whereas others are beneficial.

SC8.3.3.e Identify positive and negative
effects of natural and human activity on
an ecosystem

Heredity and Reproduction

L8.9: Reproduction is a
characteristic of all living
systems; because no individual
organism lives forever,
reproduction is essential to the
continuation of every species.
Some organisms reproduce
asexually. Other organisms
reproduce sexually.

SC8.3.2.b Compare and contrast sexual
and asexual reproduction

The NSS might add
language to address the
idea that reproduction is
essential to the
continuation of all living
things.
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Nebraska Draft Grade Band Standards:
Life Science

Rating

Comments

organisms are found in
anatomical features, which can
be used to infer the degree of
relatedness among organisms. In
classifying organisms, biologists
consider details of internal and
external structures to be more
important than behavior or
general appearance.

L8.10: The characteristics of SC8.3.4.a Give examples to illustrate an 0 Though SC8.3.4ais a
organisms are influenced by inherited characteristic that would slight match, students are
heredity and environment. For  |enable an organism to better survive not required to examine
some characteristics, inheritance |and reproduce the influence of both

is more important; for other heredity and the
characteristics, interactions with environment on

the environment are more characteristics and the
important. significance of each.
Evolution and Diversity

L8.11: Individual organisms with [SC8.3.4.a Give examples to illustrate an 1 The NSS do not address
certain traits in particular inherited characteristic that would fossil record related to
environments are more likely enable an organism to better survive extinction or the

than others to survive and have |and reproduce magnitude of extinct
offspring. When an environment species. Wording of
changes, the advantage or SC8.3.4.b Relate the extinction of a SC8.3.4b may promote
disadvantage of characteristics  |species to an inability to adapt to an the misconception that
can change. Extinction of a environmental change adaptations can happen
species occurs when the in a short time period;
environment changes and the wording could be
characteristics of a species are improved by using
insufficient to allow survival. "characteristics that are
Fossils indicate that many insufficient for survival."
organisms that lived long ago are

extinct. Extinction of a species is

common; most of the species

that have lived on the Earth no

longer exist.

L8.12: Similarities among o] No match found
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Nebraska Draft Grade Band Standards:

Life Science

Comments

NAEP Grade 12

Organization and Development:
The chemical basis of living
systems

Matter and Energy
Transformations: The chemical
basis of matter and energy
transformation in living systems.

Interdependence: Consequences
of interdependence

Heredity and Reproduction: The
molecular basis of heredity

Evolution and Diversity:

The mechanisms of evolutionary
change and the history of life on
Earth

NSS Grade Band 9-12

1. Structure and Function of Living

Systems

* SC12.3.1 Students will investigate
and describe the chemical basis of
the growth, development, and
maintenance of cells.

2. Heredity

® SC12.3.2 Students will describe the
molecular basis of reproduction and
heredity.

3. Flow of Matter and Energy in

Ecosystems

* SC12.3.3 Students will describe, on
a molecular level, the cycling of
matter and the flow of energy
between organisms and their
environment.

4. Biodiversity
® SC12.3.4 Students will describe the
theory of biological evolution.

Organization and Development

L12.1: Living systems are made
of complex molecules (including
carbohydrates, fats, proteins,
and nucleic acids) that consist
mostly of a few elements,
especially carbon, hydrogen,
oxygen, nitrogen, and
phosphorous.

Only nucleic acids are
implied in NSS SC12.3.2b.
NE students are not
required to identify key
elements or other
biomolecules crucial to
living systems.

L12.2: Cellular processes are
carried out by many different
types of molecules, mostly
proteins. Protein molecules are
long, usually folded chains made
from combinations of amino-acid
molecules. Protein molecules
assemble fats and carbohydrates
and carry out other cellular
functions. The function of each
protein molecule depends on its
specific sequence of amino acids
and the shape of the molecule.

SC12.3.1.a Investigate and describe the
form and function of sub-cellular
structures that regulate cellular activities

SC12.3.1.b Describe cellular functions
(e.g. photosynthesis, respiration, cell
division, transport of materials, energy
capture and release, protein synthesis)

SC12.3.1a may lead to
the instruction focusing
only on organelles
without understanding
the role of biomolecules.
The role of proteins
should be made more
prominent. NE students
are not required to
understand their
importance, structure or
function. Proteins are
crucial for cellular
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structures and processes.
By placing protein
synthesis in parentheses,
this implies that itis a
suggestion but notan
essential concept. NSS
SC12.3.1.bis a “catch all”
that could be greatly
strengthened by dividing
this standard into more
specific objectives.

L12.3: Cellular processes are SC12.3.1.b Describe cellular functions 1 The NSS do not ask

regulated both internally and (e.g. photosynthesis, respiration, cell students to understand

externally by environments in division, transport of materials, energy cell differentiation or the

which cells exist, including local |capture and release, protein synthesis) regulation of such by the

environments that lead to cell expression of different

differentiation during the SC12.3.1.c Describe how an organism genes.

development of multicellular senses changes in its internal or external

organisms. During the environment and responds to keep

development of complex conditions within a required range

multicellular organisms, cell

differentiation is regulated

through the expression of

different genes.

Matter and Energy

Transformations

L12.4: Plants have the capability |SC12.3.3.b Investigate atoms and 1 Wording of SC12.3.3b is

(through photosynthesis) to take
energy from light to form higher
energy sugar molecules
containing carbon, hydrogen,
and oxygen from lower energy
molecules. These sugar
molecules can be used to make
amino acids and other carbon-
containing (organic) molecules
and assembled into larger
molecules with biological activity
(including proteins, DNA,
carbohydrates, and fats).

molecules cycles among living and
nonliving components of the biosphere
SC12.3.1.b Describe cellular functions
(e.g. photosynthesis, respiration, cell
division, transport of materials, energy
capture and release, protein synthesis)

awkward and unclear.
Not specific as to which
cycles or processes
students are to
understand. By placing
the list of cellular
processes in parentheses
and lumping
photosynthesis with
other cell functions, The
NSS minimize the clarity
of the expectations and
imply that these are
suggestions or examples
and not necessarily
requirements for student
understanding.

Achieve Review - Nebraska Draft Science Standards

May 2010

Page 37 of 68




[image: image62.jpg]NAEP: Nebraska Draft Grade Band Standards: Rating Comments
Life Science Life Science

L12.5: The chemical elements S$C12.3.3.b Investigate atoms and 1 NSS do notrequire

that make up the molecules of molecules cycles among living and students to understand

living things pass through food nonliving components of the biosphere the energy transfer

webs and are combined and between topic levels.

recombined in different ways. At |SC12.3.1.b Describe cellular functions NE has no mention of

each link in an ecosystem, some |{e.g. photosynthesis, respiration, cell Food webs or energy

energy is stored in newly made |division, transport of materials, energy transport. The focus on

structures, but much is capture and release, protein synthesis) molecules could limit the

dissipated into the environment knowledge that students

as heat. Continual input of gain.

energy from sunlight keeps the SC12.3.1.b indicates

process going. photosynthesis is one
example of a process to
be learned by students
but does not guarantee
that this content will be
learned.

L12.6: As matter cycles and SC12.3.3.a Explain how distribution and 1 NSS does not ask

energy flows through different  |abundance of different organisms in students to understand

levels of organization of living ecosystems are limited by the the conservation of

systems (cells, organs, availability of matter and energy and the energy and matter with

organisms, communities) and ability of the ecosystem to recycle respect to ecosystems.

between living systems and the |materials Students are not asked to

physical environment, chemical understand how chemical

elements are recombined in SC12.3.3.b Investigate atoms and elements are

different ways. Each molecules cycles among living and recombined, only to

recombination results in storage [nonliving components of the biosphere investigate the ability to

and dissipation of energy into recycle materials. The

the environment as heat. Matter addition of energy

and energy are conserved in transfer between cells,

each change. organs, organisms,
communities, etc., should
not be overlooked.

Interdependence

L12.7: Although the $C12.3.3.a Explain how distribution and 1 NAEP highlights climate

interrelationships and
interdependence of organisms
may generate biological
communities in ecosystems that
are stable for hundreds or
thousands of years, ecosystems
always change when climate
changes or when one or more
new species appear as a result of
migration or local evolution. The
impact of the human species has
major consequences for other
species.

abundance of different organisms in
ecosystems are limited by the
availability of matter and energy and the
ability of the ecosystem to recycle
materials.

SC12.3.1.c Describe how an organism
senses changes in its internal or external
environment and responds to keep
conditions within a required range.

change while the NSS are
more general. The NSS do
not require students to
understand reasons for or
impact of migration or
local evolution. Impact of
human species addressed
in SC8.3.3.
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Heredity and Reproduction

L12.8: Hereditary information is |SC8.3.2.a Explain that cellular 1 NAEP is significantly more

contained in genes, which are information is contained in genes in the specific and highlights the

located in the chromosomes of  [chromosomes of each cell SC12.3.2.b interrelationship

each cell. A human cell contains |Describe the basic structure of DNA and between not just DNA

many thousands of different its function in genetic inheritance (e.g. but also genes and their

genes. One or many genes can genetic variation, mutations) roles in inherited traits.

determine an inherited trait of The NSS do not address

an individual, and a single gene that genes influence

can influence more than one traits. The NAEP standard

trait. clearly highlights the
interrelationship
between not just DNA
but also genes and their
roles in inherited traits.
"Cellular information"
would be more
accurately referenced as
hereditary information.

L12.9: The genetic information SC12.3.2.a Identify that information 1 The NSS do not implicitly

encoded in DNA molecules passed from parents to offspring is ask students to

provides instructions for coded in DNA molecules understand protein

assembling protein molecules. synthesis. Mutations are

Genes are segments of DNA SC12.3.2.b Describe the basic structure suggested as an example

molecules. Inserting, deleting, or |of DNA and its function in genetic and placed in

substituting DNA segments can  |inheritance (e.g. genetic variation, parentheses which may

alter genes. An altered gene may |mutations) not guarantee students

be passed on to every cell that SC12.3.4.a Identify different types of learn this information.

develops from it. The resulting adaptations necessary for survival (e.g. The NSS should include

features may help, harm, or have |morphological, physiological, behavioral) more details on the

little or no effect on the impact of mutations and

offspring’s success in its how they are passed on

environment. to offspring. SC12.3.4a
implies but does not
clarify that resulting
features from mutations
impact survival. The NAEP
standard clearly links
DNA with genes, altered
genes, and the potential
long-term effects of
altering genes.

L12.10: Sorting and SC12.3.2.c Recognize that sexual 2

recombination of genes in sexual
reproduction results in a great
variety of possible gene
combinations from the offspring
of any two parents

reproduction results in a great variety of
possible gene combinations in the off-
spring of any two parents
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Evolution and Diversity
L12.11: Modern ideas about SC12.3.4.d Explain how natural selection 2 The NSS only address
evolution (including natural provides a scientific explanation of the molecular similarities.
selection and common descent) |fossil record and the molecular
provide a scientific explanation [similarities among the diverse species of
for the history of life on Earth as |living organisms
depicted in the fossil record and
in the similarities evident within
the diversity of existing
organisms.
L12.12: Molecular evidence SC12.3.4.c Use the theory of biological 1 The NSS do not address
substantiates the anatomical evolution to explain diversity of life over the examination of the
evidence for evolution and time. sequence in which lines
provides additional detail about of descent branched. Nor
the sequence in which various SC12.3.4.d Explain how natural selection does it link molecular and
lines of descent branched. provides a scientific explanation of the anatomical evidence for
fossil record and the molecular evolution.
similarities among the diverse species of
living organisms
L12.13: Evolution is the SC12.3.4.b Recognize that the concept of 2 Relatively verbatim use of
consequence of the interactions |biological evolution is a theory which NAEP wording for
of (1) the potential for a species |explains the consequence of the standard {changed
to increase its numbers, (2) the |interactions of: (1) the potential for a introductory phrase to
genetic variability of offspring species to increase its numbers, (2) the include "theory” wording)
due to mutation and genetic variability of offspring due to
recombination of genes, (3) a mutation and recombination of genes,
finite supply of the resources (3) a finite supply of the resources
required for life, and (4) the required for life, and (4) the ensuing
ensuing selection from selection by the environment of those
environmental pressure of those |offspring better able to survive and
organisms better able to survive |leave offspring
and leave offspring.

Nebraska Life Science Standards - additional conte tincluded in NAEP

S$C12.3.3.c Explain how the stability of an Ecosystem stability may provide a foundation upon which
ecosystem is increased by biological diversity diversity can thrive, butincreased species diversity does not
confer ecosystem stability.

S$C12.3.3.d Analyze factors which may influence
environmental quality

This statement requires supporting details to assist the teacher
in understanding what is expected to be taught. As a stand
alone, the statement is broad and vague.
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The NAEP Earth Science Content Statements at grades 4, 8, 12 serve as the benchmark for comparison
with the Nebraska Comprehensive Science Standard — Earth and Space Science SC K-12.4 Students will
integrate and communicate the information, concepts, principles, processes, theories, and models of the
Earth and Space Science to make connections with the natural and engineered world.

In the area of Earth and Space Science, the draft NSS are partially aligned with NAEP. In most cases,
alignment can be improved by increasing specificity and clarity about what is required. The area of
Biogeochemical cycles has significant gaps particularly with respect to content that relates to the
interaction between humans and the environment. Charts 12 through 18 summarize the alignment of
the NSS at each grade band K-5, 6-8, 9-12 within each area of the NAEP Physical Science Content
Statements at Grades 4, 8, 12.

OBJECTS IN THE UNIVERSE
* The NSS are well aligned with NAEP content at grade band 6-8, and partially aligned at grade band K-
5 and 9-12 with no omissions of content.

Chart 12: Objects in the Universe - Summary of NSS Ratings with NAEP Earth Science 4, 8,12

NAEP Earth Science Content Statements Grades 4, 8, 12

Earth in Space and Time - Objects in the Universe: Patterns in the sky (4), a model of the solar system {8}, a
vision of the universe (12).

E4.1: Objects in the sky have patterns of movement. The Sun, for example, 1
appears to move across the sky in the same way every day, but its path changes
slowly over the seasons. The Moon appears to move across the sky on a daily
basis much like the Sun.

E4.2: The observable shape of the Moon changes from day to day in a cycle that 1.
lasts about a month.
E8.1: In contrast to an earlier theory that Earth is the center of the universe, itis 2
now known that the Sun, an average star, is the central and largest body in the
solar system. Earth is the third planet from the Sun in a system that includes
seven other planets and their moons, as well as smaller objects such as asteroids
and comets.

E8.2: Gravity is the force that keeps most objects in the solar system in regular 2
and predictable motion. These motions explain such phenomena as the day, the
year, phases of the Moon, and eclipses.

E12.1: The origin of the universe remains one of the greatest questions in 1
science. The “big bang” theory places the origin approximately 13.7 billion years
ago when the universe began in a hot, dense state. According to this theory, the
universe has been expanding ever since.

E12.2: Early in the history of the universe, matter (primarily the light atoms 1.
hydrogen and helium) clumped together by gravitational attraction to form
countless trillions of stars and billions of galaxies.

E12.3: Stars, like the Sun, transform matter into energy in nuclear reactions. i
When hydrogen nuclej fuse to form helium, a small amount of matter is
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Rating | Rating

converted to energy. These and other processes in stars have led to the
formation of all the other elements.

HISTORY OF EARTH

* The NSS are partially aligned with NAEP content at grade bands K-5 and 9-12 with the exception of
E12.7 that is not addressed, and well-aligned at grade band 6-8 with the exception of E8.4 that is not
addressed.

Chart 13: History of Earth - Summary of NSS Ratings with NAEP Earth Science 4, 8, 12

NAEP Earth Science Content Statements Grades 4, 8, 12

Rating | Rating

Earth in Space and Time - History of Earth: Evidence of change (4), estimating the timing and sequence of
geologic events (8), theories about Earth’s history (12).

E4.3: The surface of Earth changes. Some changes are due to slow processes such 1
as erosion and weathering, and some changes are due to rapid processes such as
landslides, volcanic eruptions, and earthquakes.

E8.3: Fossils provide important evidence of how life and environmental 2
conditions have changed in a given location.

E8.4: Earth processes seen today, such as erosion and mountain building, make it 0

possible to measure geologic time ....

E12.4: Early methods of determining geologic time, such as the use of index 1.

fossils and stratigraphic sequences...(were used before)... the discovery that
certain radioactive isotopes in rocks have known decay rates.

E12.5: Theories of planet formation and radioactive dating of meteorites and 1
lunar samples have led to the conclusion that the Sun, Earth, and the rest of the
solar system formed from a nebular cloud of dust and gas 4.6 billion years ago.
E12.6: Early Earth was very different from today’s planet. 1.

E12.7: Earth’s current structure has been influenced by both sporadic and o]
gradual events.

PROPERTIES OF EARTH MATERIALS

* The NSS are partially aligned with NAEP content at grade band K-5, with one well-aligned content
statement at grade band the two omissions with E8.6 and E8.7 not addressed. There are no NAEP
content statements at grade band 9-12.

Chart 14: Properties of Earth Materials - Summary of NSS Ratings with NAEP Earth Science 4, 8, 12

NAEP Earth Science Content Statements Grades 4, 8, 12

Earth Structures - Properties of Earth Materials: Natural and manmade materials (4), soil analysis and layers of
the atmosphere (8).
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E4.4: Earth materials that occur in nature include rocks, minerals, soils, water, 1
and the gases of the atmosphere.

E4.5: Natural materials have different properties that sustain plant and animal il
life.

E4.6: Some Earth materials have properties (either in their present form or after il

design and modification) that make them useful either in their present form or
designed and modified to in solving human problems and enhancing the quality
of life, as in the case of materials used for building or fuels used for heating and
transportation.

E&.5: Rocks and rock formations bear evidence of the minerals, materials, 2
temperature/pressure conditions, and forces that created them. Some
formations show evidence that they were deposited by volcanic eruptions.
Others are composed of sand and smaller particles that are buried and cemented
by dissolved minerals to form solid rock again. Still others show evidence that
they were once earlier rock types that were exposed to heat and pressure until
they changed shape and, in some cases, melted and recrystallized.

E8.6: Soil consists of weathered rocks and decomposed organic material from 0
dead plants, animals, and bacteria. Soils are often found in layers with each
having a different chemical composition and texture.

E8.7: The atmosphere is a mixture of nitrogen, oxygen, and trace gases that 0
include water vapor. The atmosphere has a different physical and chemical
composition at different elevations.

TECTONICS
* The NSS are aligned to well-aligned with NAEP content at grade bands 6-8 and 9-12, with no NAEP
content statements at grade band K-5.

Chart 15: Tectonics - Summary of NSS Ratings with NAEP Earth Science 4, 8, 12

NAEP Earth Science Content Statements Grades 4, 8, 12

Earth Structures - Tectonics: The basics of tectonic theory and Earth magnetism (8), the physical mechanism that
drives tectonics and its supporting evidence (12).

E8.8: Earth is layered with a lithosphere; a hot, convecting mantle; and a dense, 2
metallic core.

E8.9: Lithospheric plates on the scale of continents and oceans constantly move at 1
rates of centimeters per year ... (causing) major geological events, such as
earthquakes, volcanic eruptions, and mountain building...

E8.10: Earth as a whole has a magnetic field that is detectable at the surface with 2
a compass. Earth’s magnetic field is similar to the field of a natural or manmade
magnet with north and south poles and lines of force. For thousands of years,
people have used compasses to aid in navigation on land and sea.

Achieve Review - Nebraska Draft Science Standards May 2010 Page 43 of 68



[image: image68.jpg]ENERGY IN EARTH SYSTEMS
* The NSS are partially aligned with NAEP content at grade bands K-5 and 9-12, and aligned at grade

band 6-8 with no exceptions.

Chart 16: Energy in Earth Systems - Summary of NSS Ratings with NAEP Earth Science 4, 8, 12

NAEP Earth Science Content Statements Grades 4, 8, 12

Rating | Rating | Rating

Earth Systems- Energy in Earth Systems: The role of the Sun (4), the Sun’s observable effects (8),
internal and external sources of energy in Earth systems (12).

E4.7: The Sun warms the land, air, and water and helps plants grow. 1
E8.11: The Sun is the major source of energy for phenomena on Earth’s surface. It 1
provides energy for plants to grow and drives convection within the atmosphere
and oceans, producing winds, ocean currents, and the water cycle.

E8.12: Because of the tilt of Earth’s rotation axis relative to the plane of its yearly 2
orbit around the Sun, seasons result from annual variations in the intensity of
sunlight and length of day.

E12.9: Earth systems have internal and external sources of energy, both of which 1*
create heat. The Sun is the major external source of energy. Two primary sources
of internal energy are the decay of radioactive isotopes and the gravitational
energy from Earth’s original formation.

CLIMATE AND WEATHER
* The NSS are well-aligned with NAEP content at grade band 6-8 and partially aligned at grade bands

K-5 and 9-12 with no exceptions.

Chart 17: Climate and Weather - Summary of NSS Ratings with NAEP Earth Science 4, 8, 12

NAEP Earth Science Content Statements Grades 4, 8, 12

Earth Systems - Climate and Weather: Local weather (4), global weather patterns (8), systems that influence
climate (12).

E4.8: Weather changes from day to day and during the seasons.

E4.9: Scientists use tools for observing, recording, and predicting weather changes
from day to day and during the seasons.

E8.13: Global patterns of atmospheric movement influence local weather. Oceans 2
have a major effect on climate because water in the oceans holds a large amount
of heat.

E12.10: Climate is determined by energy transfer from the Sun at and near Earth’s 1.
surface. This energy transfer is influenced by dynamic processes such as cloud
cover, atmospheric gases, and Earth’s rotation, as well as static conditions such as
the positions of mountain ranges, oceans, seas, and lakes.
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* The NSS are poorly aligned with NAEP content with significant gaps at each grade band with respect

to content that relates to the interaction between humans and the environment (E4.10, E4.11, E8.15
and E12.13.

Chart 18: Biogeochemical Cycles - Summary of NSS Ratings with NAEP Earth Science 4, 8, 12

NAEP Earth Science Content Statements Grades 4, 8, 12

Earth Systems - Biogeochemical Cycles: Uses of Earth resources (4), natural and human-induced changes in Earth
materials and systems (8), biogeochemical cycles in Earth systems (12).

E4.10: The supply of many Earth resources such as fuels, metals, fresh water, 0
and farmland is limited.
E4.11: Humans depend on their natural and constructed environment. o]
E8.14: Water, which covers the majority of Earth’s surface, circulates through 2
the crust, oceans, and atmosphere in what is known as the water cycle.
E8.15: Human activities, such as reducing the amount of forest cover, increasing 0
the amount and variety of chemicals released into the atmosphere, and
intensive farming, have changed Earth’s land, oceans, and atmosphere.

E12.11: Earth is a system containing essentially a fixed amount of each stable il
chemical atom or element.

E12.12: Movement of matter through Earth’s systems is driven by Earth’s 1
internal and external sources of energy.

E12.13: Natural ecosystems provide an array of basic processes that affect o]
humans.

In Alignment Table Il that follows, a rating is provided at the standards level with recommendations for
improvement as needed. The NAEP Earth Science Content Statements serve as the benchmark for
comparison with the Nebraska Comprehensive Science Standard — Earth and Space SC K-12.4 and grade
band standards at K-5, 6-8, and 9-12.
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Alignment Table Ill: Earth Science Standards

NAEP Earth Science Content Statements serve as the benchmark for comparison with the Nebraska
Comprehensive Science Standard — Earth and Space Science SC K-12.4 Students will integrate and
communicate the information, concepts, principles, processes, theories, and models of the Earth and
Space Science to make connections with the natural and engineered world.

NAEP: Nebraska Draft Grade Band Standards: Rating Comments

Earth Science

NAEP Grade 4

Objects in the Universe:
Patterns in the sky

History of Earth: Evidence of
change

Properties of Earth Materials:
Natural and manmade materials

Energy in Earth Systems: The
role of the sun

Climate and Weather: Local
weather

Biogeochemical Cycles: Uses of
Earth resources

Earth and Space Science

NSS Grade Bands K-2, 3-5

1. Earth in Space

SC2.4.1 Students will observe and
identify objects of the sky.
SC5.4.1 Students will observe and
describe characteristics, patterns,
and changes in the sky.

2. Earth Structure

SC2.4.2 Students will observe,
identify, and describe
characteristics of Earth’s
materials.

SC5.4.2 Students will observe and
describe Earth’s materials,
structure, and processes.

3. Energy in Earth’s Systems

SC2.4.3 Students will observe
simple patterns of change on
Earth.

SC5.4.3 Students will observe and
describe the effects of energy
changes on Earth.

Objects in the Universe

E4.1: Objects in the sky have
patterns of movement. The sun,
for example, appears to move
across the sky in the same way
every day, but its path changes
slowly over the seasons. The
moon appears to move across
the sky on a daily basis much
like the sun.

SC5.4.1.b Describe how objects in the
sky move in patterns (e.g. sun, moon,
stars)

The NAEP standard is
more specific by stating
the sun appears to move
the same, but changes
over seasons, while NSS
SC5.4.1.b alludes to the
objects and patterns--not
mentioning how these
patterns influence the
seasons.
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E4.2: The observable shape of SC5.4.1.a Describe how the observed 1. The NAEP standard asks

the Moon changes from day to shape of the Moon changes from day for the cycle of the moon

day in a cycle that lasts about a to day within a month and the

month. NSS SC5.4.1.a is limited
from day to day

History of Earth

E4.3: The surface of Earth SC5.4.2.b Identify processes that build 1 The NSS might add

changes. Some changes are due | up or break down Earth’s surface (e.g. volcanic eruptions and

to slow processes such as weathering, erosion, deposition) earthquakes as well as

erosion and weathering, and rapid processes of

some changes are due to rapid erosion and weathering

processes such as landslides, to make a more

volcanic eruptions, and complete standard.

earthquakes.

Properties of Earth Materials

E4.4: Earth materials that occur | SC5.4.2.a Describe the characteristics 1 NSS SC5.4.2.a omits

in nature include rocks, of rocks, minerals, and soil mention of water and

minerals, soils, water, and the gasses of the

gases of the atmosphere. atmosphere.

E4.5: Natural materials have SC5.4.2.c Classify uses of Earth 1 NSS SC5.4.2.¢ should

different properties that sustain | materials (e.g. fuels, building materials, include "sustaining plant

plant and animal life. sustaining plant life) life" as a requirement —
rather than as an
example in parentheses.

E4.6: Some Earth materials have | SC5.4.2.c Classify uses of Earth 1 NSS SC5.4.2.cis a lower

properties (either in their materials (e.g. fuels, building materials, order thinking skill,

present form or after design and | sustaining plant life) calling for classification

modification) that make them only, not the properties

useful either in their present of earth materials that

form or designed and modified intersect with daily life of

to in solving human problems the students, as the

and enhancing the quality of NAEP standard sates.

life, as in the case of materials

used for building or fuels used

for heating and transportation.

Energy in Earth Systems

E4.7: The sun warms the land, SC5.4.3.a Observe and describe the 1 The NSS do not mention

air, and water and helps plants
grow.

sun’s warming effect on the land, air,
and water

the effect of the sun's
warmth on plant growth.
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Earth Science

Nebraska Draft Grade Band Standards:

Earth and Space Science

Comments

Climate and Weather

E4.8: Weather changes from day
to day and over the seasons.

SC5.4.3.c Explain the difference
between weather and climate

SC2.4.3.c Observe and describe simple
seasonal weather indicators and how

they impact student choices (e.g.
activities, clothing choices)

While NSS SC5.4.3.¢c
requires an explanation
of weather differing from
climate, it does not
specify the seasons.

E4.9: Scientists use tools for
observing, recording, and
predicting weather changes
from day to day and over the
seasons.

SC5.4.3.b Describe and measure

changes in weather (e.g. temperature,

wind, precipitation)

The NAEP standard
addresses observing,
recording and predicting
rather than just
describing and
measuring.

Biogeochemical Cycles

E4.10: The supply of many Earth
resources such as fuels, metals,
fresh water, and farmland is
limited. Humans have devised
methods for extending the use
of Earth resources through
recycling, reuse, and renewal.

No match found

E4.11: Humans depend on their
natural and constructed
environment. Humans change
environments in ways that can
either be beneficial or
detrimental for themselves and
other organisms.

No match found
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Earth Science Standards: Earth and Space Science
NAEP Grade 8 NSS Grade Band 6-8
Objects in the Universe: A 1. Earth in Space
model of the solar system * SC8.4.1 Students will investigate
and describe the Earth and the

History of Earth: Estimating the solar system.
timing and sequence of geologic
events 2. Earth Structures

* SC8.4.2 Students will investigate
Properties of Earth Materials: and describe the Earth’s structure,
Soil analysis and layers of the systems, and processes.
atmosphere

3. Energy in Earth’s Systems
Tectonics: The basics of tectonic | ®  SC8.4.3 Students will investigate
theory and Earth magnetism and describe energy in Earth’s

systems.

Energy in Earth Systems: The
Sun’s observable effects
Climate and Weather: Global
weather patterns
Biogeochemical Cycles: Natural
and human-induced changes in
Earth materials and systems
Objects in the Universe
E8.1: In contrast to an earlier SC8.4.1.a |dentify and describe the 2
theory that Earth is the center components of the solar system (e.g.
of the universe, itis now known | Sun, planets, moons, asteroids,
that the Sun, an average star, is comets)
the central and largest body in
the solar system. Earth is the
third planet from the Sunin a
system that includes seven
other planets and their moons,
as well as smaller objects such
as asteroids and comets.
E8.2: Gravity is the force that SC8.4.1.b Explain the relationship Z

keeps most objects in the solar
system in regular and
predictable motion. These
motions explain such
phenomena as the day, the
year, phases of the Moon, and
eclipses.

between motion of objects in the solar
system and the phenomena of day,
year, eclipses, phases of the Moon and
seasons

SC8.4.1.c Explain the effects of gravity
on Earth (e.g. tides) and the effect of
gravity on objects in solar system
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Earth Science
History of Earth

Nebraska Draft Grade Band
Standards: Earth and Space Science

Rating

Comments

E8.3: Fossils provide important
evidence of how life and
environmental conditions have
changed in a given location.

SC8.4.4.a Use the fossil record to
explain how environmental conditions
have changed

E8.4: Earth processes seen
today, such as erosion and
mountain building, make it
possible to measure geologic
time through methods such as
observing rock sequences and
using fossils to correlate the
sequences at various locations.

( SC12.4.4.a Identify methods of
estimating geologic time (e.g. by
observing rock sequences using fossils
to correlate the sequences at various
locations, by radioactive isotopes)

(While SC12.4.4a aligns
with NAEP, note this is
expected at the earlier
grade band in NAEP.)

Properties of Earth Materials

E8.5: Rocks and rock formations
bear evidence of the minerals,
materials,
temperature/pressure
conditions, and forces that
created them. Some formations
show evidence that they were
deposited by volcanic eruptions.
Others are composed of sand
and smaller particles that are
buried and cemented by
dissolved minerals to form solid
rock again. Still others show
evidence that they were once
earlier rock types that were
exposed to heat and pressure
until they changed shape and, in
some cases, melted and
recrystallized.

SC8.4.2.c Explain the rock cycle

E8.6: Soil consists of weathered
rocks and decomposed organic
material from dead plants,
animals, and bacteria. Soils are
often found in layers with each
having a different chemical
composition and texture.

No match found

E8.7: The atmosphere is a
mixture of nitrogen, oxygen, and
trace gases thatinclude water
vapor. The atmosphere has a
different physical and chemical
composition at different
elevations.

No match found

Tectonics
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Earth Science

E8.8: Earth is layered with a
lithosphere; a hot, convecting
mantle; and a dense, metallic
core.

Nebraska Draft Grade Band
Standards: Earth and Space Science
SC8.4.2.a |dentify and describe the
layers of Earth (e.g. core, mantle, crust,
atmosphere)

Rating

Comments

E8.9: Lithospheric plates on the
scale of continents and oceans
constantly move at rates of
centimeters per year in
response to movements in the
mantle. Major geological events,
such as earthquakes, volcanic
eruptions, and mountain
building, result from these plate
motions.

SC8.4.2.d Compare and contrast
constructive and destructive forces
that affect the Earth’s surface (e.g.
deposition, erosion, weathering,
volcanoes, earthquakes, mudslides)

NSS $C8.4.2.d does not
explicitly address the
movements of the
mantle causing the
movements of the plates.

E8.10: Earth as a whole has a
magnetic field that is detectable
at the surface with a compass.
Earth’s magnetic field is similar
to the field of a natural or
manmade magnet with north
and south poles and lines of
force. For thousands of years,
people have used compasses to
aid in navigation on land and
sea.

SC8.4.2.b Describe evidence of the
Earth’s magnetic field

Implies by describing
evidence thata compass
would be used to detect
the field.

Energy in Earth Systems

E8.11: The sun is the major
source of energy for
phenomena on Earth’s surface.
The sun provides energy for
plants to grow and drives
convection within the
atmosphere and oceans,
producing winds, ocean
currents, and the water cycle.

SC8.4.3.a Describe how energy from
the Sun influences the atmosphere and
the Earth’s surface

NSS SC8.4.3.a does not
address the sun
providing energy for
plants to grow. The NSS
does not explicitly state
facts such as convection,
winds, currents, etc. but
would be strengthened
by adding these details.

E8.12: Seasons result from
annual variations in the intensity
of sunlight and length of day,
due to the tilt of Earth’s rotation
axis relative to the plane of its
yearly orbit around the sun.

SC8.4.3.b Identify factors that
influence daily and seasonal changes
on Earth (e.g. tilt of the Earth,
humidity, air pressure, air masses)

Climate and Weather

E8.13: Global patterns of
atmospheric movement
influence local weather. Oceans
have a major effect on climate
because water in the oceans
holds a large amount of heat.

SC8.4.3.d Explain global patterns of
atmospheric movement that influence
local weather and climate

The NSS would be
strengthened by adding
details regarding the
effects and properties of
the oceans.
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Earth Science
Biogeochemical Cycles

Nebraska Draft Grade Band
Standards: Earth and Space Science

Comments

E&.14: Water, which covers the
majority of Earth’s surface,
circulates through the crust,
oceans, and atmosphere in what
is known as the “water cycle.”
Water evaporates from Earth’s
surface, rises and cools as it
moves to higher elevations,
condenses as clouds, falls as rain
or snow, and collects in lakes,
oceans, soil, and underground.

SC8.4.3.c Explain the water cycle
(evaporation, condensation,
precipitation)

E&.15: Human activities, such as
reducing the amount of forest
cover, increasing the amount
and variety of chemicals
released into the atmosphere,
and intensive farming, have
changed Earth’s land, oceans,
and atmosphere. Studies of
plant and animal populations
have shown that such activities
can reduce the number and
variety of wild plants and
animals and sometimes result in
the extinction of species.
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Earth Science
NAEP Grade 12

Objects in the Universe: A vision
of the universe

History of Earth: Theories about
Earth’s history

Tectonics: The physical
mechanism that drives tectonics
and its supporting evidence

Energy in Earth Systems:
Internal and external sources of
energy in Earth systems.

Climate and Weather: Systems
thatinfluence climate

Biogeochemical Cycles:
Biogeochemical cycles in Earth
systems

Nebraska Draft Grade Band
Standards: Earth and Space Science
NSS Grade Band 9-12

1. Earth in Space
* SC12.4.1 Students will investigate
and describe the known universe.

2. Earth Structures

® SC12.4.2 Students will investigate
the relationships among Earth’s
structure, systems, and processes.

3. Energy in Earth’s Systems

® SC12.4.3 Students will investigate
and describe the relationships
among the sources of energy and
their effects on Earth’s systems.

Rating

Comments

E12.1: The origin of the universe
remains one of the greatest
questions in science. The “big
bang” theory places the origin
approximately 13.7 billion years
ago when the universe began in
a hot, dense state. According to
this theory, the universe has
been expanding ever since.

SC12.4.1.a Research and compare the 1
theories of the formation of the
planets, stars, galaxies, and the
universe (e.g. Big Bang Theory,
gravitational clumping/coalescence)

NAEP much more
specific, especially in
time scales of formation

E12.2: Early in the history of the
universe, matter (primarily the
light atoms hydrogen and
helium) clumped together by
gravitational attraction to form
countless trillions of stars and
billions of galaxies.

SC12.4.1.a Research and compare the 1.
theories of the formation of the
planets, stars, galaxies, and the
universe (e.g. Big Bang Theory,
gravitational clumping/coalescence)

NAEP much more specific

E12.3: Stars, like the Sun,
transform matter into energy in
nuclear reactions. When
hydrogen nuclei fuse to form
helium, a small amount of
matter is converted to energy.
These and other processes in
stars have led to the formation
of all the other elements.

SC12.4.1.b Describe that stars, like the 1
Sun, transform matter into energy by
nuclear reactions

NAEP much more specific
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Earth Science Standards: Earth and Space Science

History of Earth

E12.4: Early methods of SC12.4.4.a |dentify methods of 1 There is a good match
determining geologic time, such | estimating geologic time (e.g. by between these two NE
as the use of index fossils and observing rock sequences using fossils standards and the NAEP.
stratigraphic sequences, allowed | to correlate the sequences at various NAEP however includes
for the relative dating of locations, by radioactive isotopes) not just the methods, but
geological events. However, also a discussion of the
absolute dating was impossible evolution of these

until the discovery that certain methods as technology
radioactive isotopes in rocks became more refined
have known decay rates, making

it possible to determine how

many years ago a given rock

sample formed.

E12.5: Theories of planet SC12.4.1.a Research and compare the 1. NAEP much more
formation and radioactive theories of the formation of the specific. NAEP also
dating of meteorites and lunar planets, stars, galaxies, and the includes references to
samples have led to the universe (e.g. Big Bang Theory, specific time scales, not
conclusion that the Sun, Earth, gravitational clumping/coalescence) just basic understanding
and the rest of the solar system of the process of planet,
formed from a nebular cloud of star, and galxies

dust and gas 4.6 billion years formation

ago.

E12.6: Early Earth was very SC12.4.4.b Compare and contrast the 1 The spirt of both NAEP
different from today’s planet. early Earth with the planet we live on and NE standards are the
Evidence for one-celled forms of | today same, however NAEP has
life (bacteria) extends back a more refined and
more than 3.5 billion years. The specific descriptions of
evolution of life caused dramatic not only physical
changes in the composition of differences, but also
Earth’s atmosphere, which did biological differences.
not originally contain molecular NAEP also has specific
oxygen. time scales.

E12.7: Earth’s current structure o]

has been influenced by both
sporadic and gradual events.
Changes caused by violent
earthquakes and volcanic
eruptions can be observed on a
human time scale; however,
many geological processes, such
as the building of mountain
chains and shifting of entire
continents, take place over
hundreds of millions of years.

Tectonics
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Earth Science Standards: Earth and Space Science

E12.8: Mapping of the Mid- SC12.4.2.b Describe the theory of plate 1 The spirt of both NAEP
Atlantic Ridge, evidence of sea tectonics and NE standards are the
floor spreading, and subduction same, however NAEP is
provided crucial evidence in much more specific.
support of the theory of plate

tectonics. The theory currently

explains plate motion as follows:

the outward transfer of Earth’s

internal heat propels the plates

comprising Earth’s surface

across the face of the globe.

Plates are pushed apart where

magma rises to form midocean

ridges, and the edges of plates

are pulled back down where

Earth materials sink into the

crust at deep trenches.

Energy in Earth Systems

E12.9: Earth systems have SC12.4.3.a Identify internal and il There is a fair match in
internal and external sources of | external sources of energy in Earth’s the discussion of internal
energy, both of which create systems and external sources of
heat. The sun is the major SC12.4.3.b Compare radiation, energy in and on the
external source of energy. Two conduction, and convection as Earth. The NSS include
primary sources of internal mechanisms of heat transfer in the more specific discussion
energy are the decay of Earth’s systems of the transfer of heat
radioactive isotopes and the energy in an on the Earth
gravitational energy from

Earth’s original formation.

Climate and Weather

E12.10: Climate is determined SC12.4.3.d Explain influences on global 1 NAEP is phrased more as
by energy transfer from the Sun | climate {e.g. Earth’s rotation, mountain specific cause and effect,
atand near Earth’s surface. This | ranges, oceans, differential heating) while NSS standards are
energy transfer is influenced by broad and lack specificity
dynamic processes such as cloud | SC12.4.3.b Compare radiation,

cover, atmospheric gases, and conduction, and convection as

Earth’s rotation, as well as static | mechanisms of heat transfer in the

conditions such as the positions | Earth’s systems

of mountain ranges, oceans,

seas, and lakes.

Biogeochemical Cycles

E12.11: Earth is a system SC12.4.2.a Describe how Earth 1 NAEP is more specific,

containing essentially a fixed
amount of each stable chemical
atom or element. Most
elements can exist in several
different chemical forms. Earth
elements move within and
between the lithosphere,
atmosphere, hydrosphere, and

materials move through geochemical
cycles (e.g. carbon, nitrogen, oxygen)

while NSS SC12.4.2.a is
broad and lacks the
detail of NAEP leading to
multiple interpretations.
By stating carbon,
nitrogen, oxygen cycles
as examples it is not clear
what is actually required
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Earth Science Standards: Earth and Space Science

biosphere as part of —this should be explicitly
biogeochemical cycles. stated.

E12.12: Movement of matter SC12.4.2.a Describe how Earth 1 NAEP is more specific,
through Earth’s systems is materials move through geochemical while NS§SC12.4.2.a is
driven by Earth’s internal and cycles (e.g. carbon, nitrogen, oxygen). broad and lacks the
external sources of energy. detail of NAEP leading to
These movements are often multiple interpretations.
accompanied by a change in the By stating carbon,
physical and chemical properties nitrogen, oxygen cycles
of the matter. Carbon, for as examples it is not clear
example, occurs in carbonate what is actually required
rocks such as limestone, in coal —this should be explicitly
and other fossil fuels, in the stated.

atmosphere as carbon dioxide

gas, in water as dissolved carbon

dioxide, and in all organisms as

complex molecules that control

the chemistry of life.

E12.13: Natural ecosystems 0 No match found

provide an array of basic
processes that affect humans.
These processes include
maintenance of the quality of
the atmosphere, generation of
soils, control of the hydrologic
cycle, disposal of wastes, and
recycling of nutrients.

Nebraska Earth and Space Science Standards - additional content not included in NAEP

SC12.4.2.c Evaluate the impact of human activity on Earth’s resources (groundwater, rivers, land, fossil fuels)

SC12.4.3.c Differentiate between renewable and nonrenewable energy sources
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[image: image81.jpg]Major Findings: A Summary of the Alighment of the Nebraska Draft Grade Band Standards in
Inquiry and the Nature of Science to the NAEP Science Practices

The NAEP Science Practices serve as the benchmark for comparison with the Nebraska Comprehensive
Science Standard — Inquiry and the Nature of Science SC K-12.1 Students will combine scientific processes
and knowledge with scientific reasoning and critical thinking to ask questions about phenomena and
propose explanations based on gathered evidence.

By design, the NAEP Science Practices are not grade specific. Instead the same processes exist at every
grade level and are limited only by the sophistication of the content and student level of knowledge and
skills. Grade level expectations are clarified through the released assessment items that illustrate the
process standards. Given this, a straightforward, grade-by-grade mapping of the NSS to NAEP is not
possible. However, an examination of the alignment of the NSS Inquiry and Nature of Science grade
band standards to the NAEP Science Practices yields the following findings that can inform the state’s
revision process. See Alignment Table 1V, page 60 that follows this section for details on alignment and
specific recommendations for improvement at the standard level.

Findings

1. The NSS are well-aligned and in most cases go beyond NAEP in the area of Using Scientific inquiry.
Nebraska is to be commended for its level of detail — for example in its reference to related
mathematics — that goes beyond NAEP in significant ways.

Chart 19: Using Scientific Inquiry - Summary of NSS Ratings with NAEP Science Practices

o Bl s NSS

NAEP: NQ Using Scientific Inqui
Q g quiry rating

NQ.1: Design or critique aspects of scientific investigations (e.g., involvement of control groups, 2%
adequacy of sample).
NQ.2: Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an 2%
instrument that measures the desired quantity—length, volume, weight, time interval, temperature—
with the appropriate level of precision).
NQ.3: Identify patterns in data and/or relate patterns in data to theoretical models. 2%
NQ.4: Use empirical evidence to validate or criticize conclusions about explanations and predictions (e.g., 2
check to see that the premises of the argument are explicit, notice when the conclusions do not follow
logically from the evidence presented).
* NQ.4.a: Arguments are flawed when fact and opinion are intermingled, or the conclusions do not 1

follow logically from the evidence presented.

* NQ.4.b: Asingle example can never support the inference that something is always true, but
sometimes a single example can support the inference that something is not always true.

* NQ.4.c: If more than one variable changes at the same time in an experiment, the outcome of the
experiment may not be clearly attributable to any one of the variables.

* NQ.4.d: The way in which a sample is drawn affects how well it represents the population of
interest.

* NQ.4.e: The larger the sample, the smaller the errorin inference to the population.

* NQ.4.f: However, large samples do not necessarily guarantee representation, especially in the
absence of random sampling.
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[image: image82.jpg]2. The NSS fully develop standards for the Nature of Science at grade spans 3-5, 6-8, 9-12 that go
beyond NAEP. Admirably, Nebraska wants its students to truly understand, recognize, analyze, and
research the interaction of science, scientists, and society. The challenge for the state will be
determining how this will be included in the curriculum, taught and assessed.

3. Nebraska’s strand for Scientifc Communication at all grade bands K-2, 3-5, 6-8, 9-12 (SC2.1.1.f
through SC12.1.1.k) is well-aligned with the NAEP requirement in all areas of Scientific Practices to
“Communicate accurately and effectively.”

4. The NSS do not address the area of NAEP in Using Technological Design (NT.1-3). It is not important
that the content be addressed in a separate strand, but it does need to be addressed.

Chart 20: Using Technological Design - Summary of NSS Ratings with NAEP Science Practices

NAEP: NT Using Technological Design r;\‘t?:g
NT.1: Propose or critique solutions to problems, given criteria and scientific constraints. o]
NT.2: Identify scientific tradeoffs in design decisions and choose among alternative solutions. 0
NT.3: Apply science principles or data to anticipate effects of technological design decisions. o]

5. The NSSis well-aligned with only one of the standards in NAEP /dentify Science Principles. The NSS
combined the strands of “identify” and “use” science principles, so Nebraska may intend for these
two areas to be integrated into one. If this is the case, the NAEP content listed below needs to be
addressed.

Chart 21: Identifying (NI) and Using (NU) Science Principles - Summary of NSS Ratings with NAEP

NSS
rating

NAEP: NI Identifying Science Principles and NU: Using Science Principles

NI.1: Describe, measure, or classify observations (e.g., describe the position and motion of objects; measure 2
temperature; classify relationships between organisms as being predator/prey, parasite/host,
producer/consumer).

NI.2: State or recognize correct science principles (e.g., mass is conserved when substances undergo 1-
changes of state; all organisms are composed of cells; the atmosphere is a mixture of nitrogen, oxygen, and
trace gases that include water vapor).

NI.3: Demonstrate relationships among closely related science principles (e.g., connect statements of o]
Newton’s three laws of motion, relate energy transfer with the water cycle).

NI.4: Demonstrate relationships among different representations of principles (e.g., verbal, symbolic, 1-

diagrammatic) and data patterns (e.g., tables, equations, graphs).
——————————————————————————————————————————————————

NU.1: Explain observations of phenomena (using science principles from the content statements). 0

NU.2: Predict observations of phenomena (using science principles from the content statements, including 0
quantitative predictions based on science principles that specify quantitative relationships among variables).

NU.3: Suggest examples of observations that illustrate a science principle (e.g., identify examples where the 0
net force on an object is zero; provide examples of observations explained by the movement of tectonic
plates; given partial DNA sequences of organisms, identify likely sequences of close relatives).

NU.4: Propose, analyze, and/or evaluate alternative explanations or predictions. 1
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[image: image83.jpg]Alignment Table IV: Nebraska Inquiry and the Nature of Science Draft Grade Band Standards
with the NAEP Science Practices Content Statements Grades 4, 8, 12

NAEP Science Practices Content Statements serve as the benchmark for comparison with the Nebraska
Comprehensive Science Standard — Inquiry and the Nature of Science SC K-12.1 Students will combine

scientific processes and knowledge with scientific reasoning and critical thinking to ask questions about
phenomena and propose explanations based on gathered evidence.

NAEP:
Science Practices

NI: Identify Science Principles

Nebraska Draft Grade Band Standards:
Inquiry and the Nature of Science

1. Abilities to do

Scientific Inquiry

SC2.1.1 Students will ask questions and
conduct investigations that lead to
observations and communication of
findings.

SC5.1.1 Students will plan and conduct
investigations that lead to the
development of explanations.

SC8.1.1 Students will design and
conduct investigations that will lead to
descriptions of relationships between
evidence and explanations.

S$C12.1.1 Students will design and
conduct investigations that lead to the
use of logic and evidence in the
formulation of scientific explanations
and models.

Comments

NE does not separate
“identifying” and
“doing” and so the
standards, as a
group, map to NAEP.

NI.1: Describe, measure, or classify
observations (e.g., describe the position
and motion of objects; measure
temperature; classify relationships
between organisms as being
predator/prey, parasite/host,
producer/consumer).

SC2.1.1.d Describe objects, organisms,
or events using words and numbers

SC5.1.1.d Identify and make relevant
observations and measurements

SC8.1.1.e Make qualitative and
quantitative observations

SC8.1.1.f Record and represent data
appropriately and evaluate for quality,
accuracy, and relevancy

SC12.1.1.e Use tools and technology to
make detailed qualitative and
quantitative observations

NI.2: State or recognize correct science
principles (e.g., mass is conserved when
substances undergo changes of state; all
organisms are composed of cells; the
atmosphere is a mixture of nitrogen,
oxygen, and trace gases thatinclude
water vapor).

SC5.1.2.a Recognize that scientific
explanations are based on evidence
and scientific knowledge

The NSS is weakly
aligned with NAEP
standard and open
to interpretation.
NE should better
match NAEP.
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Science Practices

Nebraska Draft Grade Band
Standards: Inquiry and the Nature of

Comments

NI.3: Demonstrate relationships among
closely related science principles (e.g.,
connect statements of Newton’s three
laws of motion, relate energy transfer
with the water cycle).

Science

No match found

NI.4: Demonstrate relationships among
different representations of principles
(e.g., verbal, symbolic, diagrammatic)
and data patterns (e.g., tables,
equations, graphs).

SC2.1.1.f Use drawings and words to
describe and share their observations
with others

SC5.1.1.g Share information,
procedures, and results with peers
and/or adults

SC8.1.1.h Share information,
procedures, results, and conclusions
with appropriate audiences

SC12.1.1.j Share information,
procedures, results, conclusions, and
defend findings to a scientific
community (e.g. peers, science fair
audience, policy makers)

This is a very weak
match. Itis
identified, in part,
to highlight where
NE could better
reflect NAEP
expectations.

NU: Using Scientific Principles
Grade 4, 8, & 12

1. Abilities to do
Scientific Inquiry

S$C2.1.1 Students will ask questions
and conduct investigations that lead
to observations and communication
of findings.

SC5.1.1 Students will plan and
conduct investigations that lead to
the development of explanations.

$C8.1.1 Students will design and
conduct investigations that will lead
to descriptions of relationships
between evidence and explanations.

SC12.1.1 Students will design and
conduct investigations that lead to
the use of logic and evidence in the
formulation of scientific explanations
and models.

The NSS embed
NAEP standard
related to
identifying
Scientific Principles

NU.1: Explain observations of phenomena
(using science principles from the content
statements).

No match found.

NU.2: Predict observations of phenomena
(using science principles from the content
statements, including quantitative
predictions based on science principles that
specify quantitative relationships among
variables).

No match found.

Achieve Review - Nebraska Draft Science Standards

May 2010

Page 60 of 68




[image: image85.jpg]NAEP:
Science Practices

Nebraska Draft Grade Band
Standards: Inquiry and the Nature of

Science

Rating

Comments

scientific investigations (e.g.,
involvement of control groups,
adequacy of sample).

a science topic

SC.2.1.1.b Conduct simple
investigations

SC.5.1.1.a Ask testable scientific
questions

SC.5.1.1.b Plan and conduct
investigations and identify factors
that have the potential to impactan
investigation

SC.8.1.1.a Formulate testable
questions that lead to predictions and
scientific investigation

NU.3: Suggest examples of observations 0 No match found.
that illustrate a science principle (e.g.,
identify examples where the net force
on an object is zero; provide examples of
observations explained by the
movement of tectonic plates; given
partial DNA sequences of organisms,
identify likely sequences of close
relatives).
NU.4: Propose, analyze, and/or evaluate | SC5.1.1.f Develop a reasonable 1 SC12.1.1.i should
alternative explanations or predictions. explanation based on collected data include evaluate.
SC12.1.1.i Formulate possible
revisions and alternative explanations
NQ: Using Scientific Inquiry 1. Abilities to do
Scientific Inquiry
Grade 4, 8, & 12 . .
SC2.1.1 Students will ask questions
and conduct investigations that lead
to observations and communication
of findings.
SC5.1.1 Students will plan and
conduct investigations that lead to
the development of explanations.
SC8.1.1 Students will design and
conduct investigations that will lead
to descriptions of relationships
between evidence and explanations.
SC12.1.1 Students will design and
conduct investigations that lead to
the use of logic and evidence in the
formulation of scientific explanations
and models.
NQ.1: Design or critique aspects of SC.2.1.1.a Ask questions that relate to 2% When taken

together, the NSS
completely cover
the broader NAEP
standard with more
clarity and
specificity. The NSS
address the idea of
“critique” within
SC12.1.1.k.
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Science
SC.8.1.1.b Design and conduct logical
and sequential investigations
including repeated trials

SC8.1.1.c Determine controls and use
dependent (responding) and
independent (manipulated) variables

SC.12.1.1.a Formulate a coherent
testable hypothesis supported by
prior knowledge to guide an
investigation

SC.12.1.1.b Design and conduct
logical and sequential scientific
investigations with repeated trials
and apply findings to new
investigations

SC12.1.1.c Identify and manage
variables and constraints objectively

SC.12.1.1.d Select and safely use lab
equipment, technology, and
mathematical concepts appropriately
and accurately

SC12.1.1.k Evaluate scientific
investigations and offer revisions and
new ideas as appropriate

NQ.2: Conduct scientific investigations
using appropriate tools and techniques
(e.g., selecting an instrument that
measures the desired quantity—length,
volume, weight, time interval,
temperature—with the appropriate
level of precision).

SC.2.1.1.c Select and safely use simple
tools appropriately

SC2.1.1.e Collect and record
observations

SC.5.1.1.c Select and safely use
appropriate equipment correctly and
accurately

SC5.1.1.d Identify and make relevant
observations and measurements

SC8.1.1.c Determine controls and use
dependent (responding) and
independent (manipulated) variables

SC.8.1.1.d Select and safely use
equipment appropriate to the
investigation and demonstrate
correct techniques

SC.12.1.1.d Select and safely use lab
equipment, technology, and
mathematical concepts appropriately
and accurately

SC12.1.1.e Use tools and technology

Taken together, the
NSS address and go
beyond NAEP.

NAEP simply states
"tools and
techniques" while
NE specifically
states "lab
equipment,
technology, and
mathematical
concepts"
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to make detailed qualitative and
quantitative observations

SC12.1.1.f Evaluate and represent
data collected in a systematic,
accurate, and objective manner

NQ.3: Identify patterns in data and/or SC2.1.1.d Describe objects, 2% NSS details the
relate patterns in data to theoretical organisms, or events using words and standards thatare
models. numbers embedded and/or
SC2.1.1.e Collect and record foundational to
SBLERVAtIGHE NAEP. Some of the
NSS (i.e., SC12.1.1.f,
SC5.1.1.e Collect and organize data sc12.1.1.g)area
SC8.1.1.e Make qualitative and very weak fit and
quantitative observations yetrepresent
$C8.1.1.f Record and represent data important skills
appropriately and evaluate for students should
quality, accuracy, and relevancy have.
SC12.1.1.f Evaluate and represent The wording of
data collected in a systematic, 12.1.1.f may not be
accurate, and objective manner communicating
SC12.1.1.g Analyze and interpret exactly what NE
data, synthesize ideas, formulate wishes. Perhaps,
models, and clarify concepts and “Evaluate methods
explanations of data collection
and interpretation
to ensure results
are systematic,
accurate, and
objective.” Isita
given that the data
has been collected
“in a systematic...”
NQ.4: Use empirical evidence to validate | SC5.1.1.f Develop a reasonable 2 Although the

or criticize conclusions about
explanations and predictions (e.g., check
to see that the premises of the
argument are explicit, notice when the
conclusions do not follow logically from
the evidence presented).

explanation based on collected data

SC5.1.1.h Provide feedback on
scientific investigations

SC8.1.1.g Evaluate predictions, draw
logical inferences based on observed
patterns/relationships, and account
for non-relevant information

SC8.1.1.i Analyze and provide
appropriate critique of scientific
investigations

SC12.1.1.h Use results to verify or
refute hypothesis

SC12.1.1.i Formulate possible

language is
different, “using
empirical evidence
to validate or
criticize” — it
requires the same
understanding and
skills as does
“Evaluate
predictions, draw
logical inferences.”
This idea is clearly
stated in
SC12.1.1.h.

Achieve Review - Nebraska Draft Science Standards

May 2010

Page 63 of 68




[image: image88.jpg]NAEP:

Science Practices

Nebraska Draft Grade Band
Standards: Inquiry and the Nature of

Comments

Science
revisions and alternative explanations

SC12.1.1.g Analyze and interpret
data, synthesize ideas, formulate
models, and clarify concepts and
explanations

SC12.1.1.h Use results to verify or
refute hypothesis

SC12.1.1.i Formulate possible
revisions and alternative explanations

$C2.1.1.f Use drawings and words to
describe and share their observations
with others

SC12.1.1.k Evaluate scientific

investigations and offer revisions and
new ideas as appropriate

Similarly, a student
who can “analyze
and provide
appropriate
critique” (SC8.1.1.i)
would be able to
“notice when
conclusions do not
follow logically”
(NQ.4).

Generally NAEP
provides more
detail on this topic
than NSS about the
content, while NSS
is more specific
about whatis
expected regarding
the content (nouns
vs. verbs).

The NSS go beyond
NAEP with
expectations that
students share
information
(S€12.1.1.j) and
offer revisions to
the design of
investigations
(sC12.1.1.k)

NQ.4.a: Arguments are flawed when
fact and opinion are intermingled, or
the conclusions do not follow logically
from the evidence presented.

NQ.4.b: A single example can never
support the inference that something
is always true, but sometimes a single
example can support the inference
that something is not always true.

NQ.4.c: If more than one variable
changes at the same time in an
experiment, the outcome of the
experiment may not be clearly
attributable to any one of the
variables.

NQ.4.d: The way in which a sample is
drawn affects how well it represents

SC8.1.1.g Evaluate predictions, draw
logical inferences based on observed
patterns/relationships, and account
for non-relevant information
SC12.1.1.g Analyze and interpret
data, synthesize ideas, formulate
models, and clarify concepts and
explanations

NAEP is much more
specific, spelling
out the concepts
students should

apply
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the population of interest.

NQ.4.e: The larger the sample, the
smaller the error in inference to the
population.

NQ.4.f: However, large samples do not
necessarily guarantee representation,
especially in the absence of random
sampling.

Science

Grade 4, 8, & 12 NT: Using Technological

Design

NT.1: Propose or critique solutions to
problems, given criteria and scientific
constraints.

There is a very
weak match of
SC.12.1.2.c and
SC.12.1.2.d related
to the topic of
scientific
constraints. Itis
not strong enough
to warranta “1.”

NT.2: Identify scientific tradeoffs in
design decisions and choose among
alternative solutions.

No match found

NT.3: Apply science principles or data to
anticipate effects of technological design
decisions.

No match found

NT.4: Communicate accurately and
effectively.

SC2.1.1.f Use drawings and words to
describe and share their observations
with others

SC5.1.1.g Share information,
procedures, and results with peers
and/or adults

SC8.1.1.h Share information,
procedures, results, and conclusions
with appropriate audiences

SC12.1.1.j Share information,
procedures, results, conclusions, and
defend findings to a scientific
community (e.g. peers, science fair
audience, policy makers)
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Nature of Science Note: Although
SC5.1.2.ais
mapped to a NAEP

: . . . o . standard (above), it
SC8.1.2.a Recognize science is an ongoing process and the scientific community accepts IS ak mateh:

and uses explanations until they encounter new experimental evidence not matching This strand goes
existing explanations beyond NAEP
SC12.1.2.a Recognize that scientific explanations must be open to questions, possible
modifications, and must be based upon historical and current scientific knowledge

SC5.1.2.a Recognize that scientific explanations are based on evidence and scientific
knowledge

SC12.1.2.b Analyze how society influences the work of scientists and how science,
technology, and current scientific discoveries influence and change society

SC5.1.2.b Recognize that new discoveries are always being made which impact scientific
knowledge

SC8.1.2.b Describe how scientific discoveries influence and change society

SC12.1.2.b Analyze how society influences the work of scientists and how science,
technology, and current scientific discoveries influence and change society

Conclusion and Next Steps

This review of the Draft (April 26, 2010) Nebraska State Standards (NSS) reveals many areas of
alignment at the NSS grade bands K-2, 3-5, 6-8, and 9-12 with the National Assessment of Education
Progress (NAEP) Assessment Framework in Science 2009 science content statements. Throughout this
review, Achieve has noted areas where alignment can be improved as well as specific NAEP content that
is not addressed in Nebraska’s Draft Physical Science, Life Science, Earth and Space Science, or Inquiry
and Nature of Science Standards. Reviewers have offered recommendations for improvement for
consideration by the Nebraska review team. Achieve reviewers will provide a final quality check of the
revised Nebraska State Standards (NSS) with tracked changes in preparation for final approval by the
Nebraska State Board of Education in August 2010.
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Elizabeth Anne Douglas

Elizabeth is Dean of Instruction at the Sam Houston Math, Science and Technology Center in Houston,
Texas where she oversees all instruction for a comprehensive, urban high school with a focus on STEM
curriculum. Her responsibilities include planning instructional meetings, assessing math and science
teachers, hiring teaching staff, designing the master schedule, managing resources and budget, and
overseeing testing. Elizabeth began as a middle school science teacher, but spent much of her career as
a teacher of integrated physics and chemistry at the high school level. Before taking her current position
she served as a classroom coach and directed Houston’s ISD Summer Opportunity Session. Elizabeth also
spent three summers with the U.S. Department of Education as a member of the Teacher Training
Corps, traveling and presenting in dozens of workshops across the country. Elizabeth has a Bachelor of
Science in Biology from Rhodes College and a Masters in Education from the University of Houston.

Mark Hannum

Mark serves as an Albert Einstein Distinguished Educator Fellow with the National Science Foundation.
His work focuses on the practice of teaching and policy related to STEM education. He is deeply involved
in program solicitations, grant reviews, and outreach efforts that reflect changing national priorities and
programs in science. For the previous ten years, Mark taught mathematics and physics at Benjamin
Banneker Model Academic High School. This included both AP Calculus and Physics and IB Math and
Engineering. Mark also provided leadership to FIRST Robotics Competitions and to MIT Invent Teams.
Each of these teams secured patents with projected royalties that should sustain opportunities for
future student innovation and invention at the school. Mark serves as an adjunct professor at George
Washington University, helping to prepare preservice teachers. Similarly, he frequently lectures at the
American University School of Education. Mark has a Masters of Science, Applied and Engineering
Physics from George Mason University in Fairfax, Virginia and a National Board of Professional Teaching
Standards Certification in Early Young Adult Mathematics.

Amy Trenkle

Amy is a National Board Certified Teacher who teaches in the Stuart-Hobson Museum Magnet Middle
School, Washington, D.C. Her position allows her to combine her expertise in social studies with the
discipline of science. Amy began her teaching career in Mount Carmel Primary School, Benque Viejo del
Carmen, Belize and has also taught in the American International School in Salzburg, Austria. Her facility
in Spanish and German served her well when she returned to the United States to work with English
Language Learners. Currently, Amy is an adjunct faculty member at American University in Washington,
DC. In addition, she presents to teachers across the country, most recently as a member of the U.S.
Department of Education’s Teacher-to-Teacher Corps, helping them bring the methods of science to the
discipline of social studies. Her presentation, “A Tale of Two Trails: The Oregon and Santa Fe Trails,
Teaching Adolescents How to Critically Evaluate History,” shows how these disciplines can be blended.
Amy is a National Board Certified Teacher: Early Adolescent Social Studies-History with a Masters in
International Education from George Washington University.

Linda Plattner

Linda is President and owner of Strategic Teaching, an organization dedicated to strengthening teacher
quality and the systems in which teachers work. Linda has been helping to write, facilitate, and
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[image: image92.jpg]implement standards from the time they took root in the United States. As a mathematics teacher, Linda
began working on the New Standards Project in 1990. While at the Council for Basic Education, as
Director of Policy, Standards, and Instruction, she focused exclusively on standards work. Most recently
Linda facilitated the revision of the Washington Mathematics Standards. Linda has a Bachelor of Arts in
Education from Central Washington University, a fifth year in Mathematics from Central Washington
University, and a Masters in Humanities from California State University.

Christine Tell

Christine joined Achieve in 2004 to support preparation for the National Education Summit as well as
the development of the American Diploma Project (ADP) Network. Christine now serves as the Director
for Achieve State Services for the 35 states in the ADP Network that are raising the bar for standards and
assessments in English, mathematics and science. She also coordinates Achieve’s contract work that
includes projects such as this Nebraska analysis and other national and international projects such as the
analysis of the PISA mathematics assessment framework for the Organisation for Economic Co-
operation and Development (OECD). Beginning in 2005, Christine directed Achieve’s Alignment Institute
joined by teams of teachers, college faculty and employers in 21 states. From their work emerged a
common understanding of the academic standards that are critical for the preparation of high school
students for credit-bearing college coursework and entry-level positions in quality jobs. Prior to joining
Achieve in 2004, Christine had 25 years of experience in public education including elementary, middle,
high school and university levels. While in the Chancellor’s Office for the Oregon University System from
1994-2004, she directed the Proficiency-based Admission Standards System (PASS) that developed
proficiency standards and methods of assessments using student work that are part of the admission
process to the state’s seven public universities. Christine’s undergraduate degree was followed by
graduate work at Oxford University and her master’s and doctorate degrees are from the University of
Oregon.
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