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BACKGROUNDBACKGROUND

• The importance of state science assessments has 
increased with NCLB
– 2007/2008 states were required to administer a 

science assessment at each level of school
• NAEP data provide another perspective of student 

achievement on state assessments
• NAEP data are being used in educational research 

to evaluate the results of NCLB
• The 2009 NAEP Science Framework will determine 

the design of NAEP science assessments through 
2017



METHODOLOGY

• Question to be answered: “How do 
our state standards compare with the 
2009 NAEP Science Framework?”

• How to compare 
standards/frameworks to one another?



METHODOLOGY
• Current methodologies:

– Webb
• Model combines qualitative expert judgments and 

quantified coding and analysis of standards and 
assessments

– Porter
• Model uses a content matrix and language which has two 

dimensions for categorizing subject content: Content 
Topics and Cognitive Demand. This allows for the analysis 
of standards, assessments, and instruction across states, 
districts, and schools

– Achieve
• Model provides an in-depth qualitative and quantitative 

analysis on the alignment of assessments to state 
standards

– Project 2061
• Model based on identification of specific learning goals 

associated with assessment task targets and effectiveness 
of task in probing student achievement



METHODOLOGY

• What would meet my needs?
– Time
– Elemental analysis
– Clear result



METHODOLOGY

• The Institute of Education Sciences 
(IES)published a study by the Regional 
Educational Laboratory (REL) comparing 
Science standards in Southwest states to the 
2009 NAEP Science framework
– Uses WestEd methodology 

• “quality review” of grade level expectations 
within and across grades

– Gap analysis
– Order analysis
– Depth and breadth analysis



Methodology

• Developed matrix to review standards
– Grade 8 NAEP content statements were listed by 

topics and subtopics
– Blank cell to list related Washington GLEs 
– Rating column
– Code column



MATRIX



Washington Science Standard Structure 
Essential Academic Learning 
Requirements
Component

Grade Level Expectation

Grade Level Expectation Tag

Recommended Grade
Evidence of Learning 
Statement



STUDY

• Matched GLE to NAEP content statement
• Used 3 point rating system

– 1 = State standards do not address NAEP content 
statement

– 2 = State standards partially address NAEP 
content statement

– 3 = State standards fully address NAEP content 
statement

• Noted if GLE was available at a higher or 
lower grade level



PROBLEMS

• Current Washington standard design identifies two 
Essential Academic Learning Requirements not 
identified in NAEP Framework
– Inquiry in Science
– Application of Science

• The 2009 NAEP Science assessment will not only 
assess science content statements but also the way 
in which knowledge is used.
– Key Science Practices
– Science Content is crossed with Science Practices
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Identifying 
Science 
Principles

Describe, 
measure, or 
classify 
observations

State or 
recognize 
correct science 
principles

Demonstrate 
relationships 
among closely 
related science 
principles

Demonstrate 
relationships 
among different 
representations 
of principles

Using Science
Principles

Explain 
observations of 
phenomena

Predict 
observations of 
phenomena

Suggest 
examples of 
observations 
that illustrate a 
science 
principle

Propose, 
analyze, and/or 
evaluate 
alternative 
explanations or 
predictions

Using 
Scientific 
Inquiry

Design or 
critique aspects 
of scientific 
investigations

Conduct 
scientific 
investigations 
using 
appropriate 
tools and 
techniques

Identify 
patterns in data 
and/or relate 
patterns in data 
to theoretical 
models

Use empirical 
evidence to 
validate or 
criticize 
conclusions 
about 
explanations and 
predictions

Using 
Technological 
Design

Propose or critique 
solutions to problems 
given criteria and 
scientific constraints

Identify scientific 
trade-offs in design 
decisions and choose 
among alternative 
solutions

Apply science 
principles or data to 
anticipate effects of 
technological design 
decisions

General Performance Expectations for 
Science Practices



Table 12. Generating Examples of Grade 8 Performance Expectations



RESULTS

NAPE G8 Content Area and Number of 
Statements

Average Rating
PHYSICAL SCIENCE (16) 2.5

Matter  (7) 2.3
Energy  (6) 2.5
Motion  (3) 3.0

LIFE SCIENCE  (12) 2.8
Structures and Functions of Living Systems  

(8)
2.6

Changes in Living Systems  (4) 3.0
EARTH AND SPACE SCIENCE  (15) 2.3

Earth and Space in Time  (4) 2.3
Earth Structures  (6) 2.3
Earth Systems  (5) 2.4

Total Content Statements  (43) 2.5



RESULTS



RESULTS – Washington GLEs Matching 
NAEP Content Statements



RESULTS – NAEP Content Statements 
Matching Washington GLEs
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RESULTS

• Only one NAEP content statement was 
not aligned to Washington’s GLEs

• The majority of Washington GLEs are 
aligned with the NAEP content 
statements

• The overall rating is 2.5 out of a 3.0 
system



Next Steps

• Review with Assessment Director and 
Science Assessment Manger

• Create report detailing methodology and 
results
– Include areas of concern

• Structure of Washington EALRs vs. NAEP Science 
Statements and Key Principles



New Question

How do our students performance 
compare on the 2005 Science 
Washington Assessment of Student 
Learning with the 2005 Science NAEP 
assessment?



Washington 2005 WASL Results Mapped on 
to NAEP 2005 Science Results

WASL (Scale 0-500)*

NAEP (Scale 0-
300)

*Based on Schools participating on 2005 NAEP Science 
Assessment



Future Analyses

• Create ad hoc committee for input
• Create templates
• Develop scripted methodology for 

participants
• Provide early intervention for areas of 

concerns
• Set a specific timeframe



Contact Information

• Washington Office of Superintendent of Public Instruction
PO Box 47000
600  Washington Street SE
Olympia, WA 98504

Angie Mangiantini, NAEP State Coordinator
angie.mangiantini@k12.wa.us

Yoonsun Lee, Assessment Director
yoonsun.lee@k12.wa.us

Roy Beven, Science Assessment Manager
roy.beven@k12.wa.us
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