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3 Source: 

International Science Benchmarking 
Study 

New Science Standards will be  
Internationally Benchmarked 

Achieve examined standards from 10 countries to determine emphases in 
foundational science–-standards for all students (grade spans 1-6 and 7-10) versus 
emphases in discipline-based standards in Upper Secondary   

Science Standards 

1.  Canada (Ontario)   
2.  Chinese Taipei 
3.  England 
4.  Finland 
5.  Hong Kong 
6.  Hungary 
7.  Ireland 
8.  Japan 
9.  Singapore 
10.  South Korea 

Three Research Questions: 

	

   What knowledge and skills do countries expect all 
students to learn prior to taking discipline-specific 
high school courses?    

	

   What knowledge and skills do countries expect 
students to learn in Upper Secondary courses in  
Biology, Chemistry, Physics, and Earth and Space 
Science? 

	

   What are exemplary features of countries’ 
standards that should be considered in developing 
NRC framework & new science standards?  
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Quantitative Analysis 

	

   Modeled on methodology (framework and codes)  developed by Michigan State 
University for 1997 study of standards and textbooks 

	

   Content experts coded standard statements of 10 countries to permit analysis of 
content and performances for 3 grade spans: Primary (~grades 1-6; Lower Secondary 
(~7-9/10) and Upper Secondary (discipline-specific courses) 

	

   Framework is a neutral tool; coding allowed Achieve to aggregate content and 
performances to determine overall patterns 

Qualitative Analysis 

	

   Conducted preliminary review of 10 countries standards to identify most promising 
for informing development of draft framework and standards 

	

   Conducted in-depth qualitative review of 5 countries: Canada, England, Hong Kong, 
Japan and Singapore by content experts 

Achieve International Benchmarking:  
Two-Part Study Design  

International Study:  
Quantitative Analysis Findings 

	

  Overall findings: Grade span 1-6 and 7-9/10 
  Integrated science instruction - 7/10 countries require general 

science through grade 9/10 prior to students taking discipline-specific 
courses 

  Physical sciences are emphasized – on average physics and chemistry 
content, taken together, receive the most attention (43%) 

  Biology content on average receives significant attention (28%)   

  Earth and Space Sciences on average receive the least attention (9%) 

  Cross-cutting content (nature of  science, nature of  technology/
engineering, interactions of  science, technology and society and 
sustainability) on average receives significant attention (20%) 
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International Study:  
Quantitative Analysis Findings 

	

  Overall findings: Upper Secondary Levels 
  Physics - on average, emphasis is on Newtonian mechanics, science, 

technology & society and electricity; atomic structure receives 
significant emphasis in both physics and chemistry 

  Chemistry - organic chemistry and stoichiometry on average receive 
unexpected attention 

  Biology - on average the categories receiving the most emphasis are 
Cells-structure and function; Reproduction, development & heredity; 
Systems, organs and tissues) 

  Earth and space science - only 3/10 countries have E/ss courses at 
upper secondary; these courses included the most interdisciplinary and 
cross-cutting content –on average 40%  

International Study:  
Qualitative Analysis Findings 

	

  Exemplary Features: 
  Framework based on “Big Ideas” seems to lead to more coherent and focused 

standards (Canada, Singapore) 

  Incorporation of  multiple examples clarifies level of  rigor and helps learners 
connect concepts with applications (Canada) 

  Connecting standards to assessment keeps focus on raising student 
achievement (Canada, England, Hong Kong) 

  Choice of  organization and format has enormous effect on clarity (Canada, 
Singapore) 

  Parallel development of  inquiry and design processes supports project work 
that cultivates scientific habits of  mind and stimulates student interest (Canada)  
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New Opportunities and New 
Directions 

Shortcomings in Current Standards = Opportunities for the 
U.S. to Take the Lead in Science Education Reform 

	

   Incorporation of mathematics  

	

  Evidence-based inquiry  

	

  Model-building  

	

  Use of engineering design  

	

   Foundations for concepts in modern biology  

	

   Interdisciplinary connections 

10 Source: 

Exemplary Standards’ Structures 
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Standards represent the core, 
overarching ideas of  each 

discipline. Each standard has its 
own unique code or letter/ 

number combination with the 
letter(s) representing the 

relevant discipline.  A key word 
or phrase accompanies each 

standard to indicate the content 
covered.  A more in-depth 

description follow each 
standard. 

Objectives describe the target 
understanding for college 

readiness; they explain specific 
learning goals that relate to the 
corresponding standard.  Like 
the standards, each objective 
has a unique code as well as a 

unique code as well as a 
corresponding key word or 

phrase. 

Performance expectations (PEs) specify 
what students should know, 

understand and be able to do in 
order to be successful in college.  
They also illustrate how students 

engage in science practices to 
develop a better understanding of  
the essential knowledge statements 

and the objectives. 

Suggested connections are 
provided to show how the 

content of  a given objective 
links to the content of  other 
objectives with a discipline 

and across disciplines. 

College Board  

Essential knowledge (EK) statements describe conceptual targets for 
student learning that support the corresponding objective.  They provide 

language and boundaries of  the performance expectations. 
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Canada (Ontario) 
The overall expectations describe in general terms 
the knowledge and skills students are expected to 
demonstrate by the end of  each course.  Two or 
three overall expectations are provided for each 

stand in every course.  The numbering of  overall 
expectations indicates the strand to which they 

belong. 

The sample issues provide a broader 
context for expectations in the strand 

Relating Science to Technology, Science, 
and the Environment.  They are examples 
of  relevant topics of  open-ended issues 
or problems related to the expectations.   

The specific expectations describe the 
expected knowledge and skills in 
greater detail.  The expectation 
number identifies the strand to 

which the expectation belongs and 
the overall expectation to which it 

relates. 

The examples are meant to illustrate the kind of  
knowledge or skills, the specific area of  learning, 

the depth of  learning, and/or the level of  
complexity that the expectation entails.  The 

examples are illustrations only, not requirements. 

The samples questions are intended to help 
teachers initiate open discussions on a range 
of  current issues related to the topic of  the 

expectations.  

The abbreviations in square brackets following many 
specific expectations link the expectation to one or 

more of  the four broad areas of  scientific investigation skills: 
initiating and planning; performing and recording; 

analysing and interpreting; and communicating. 

Ontario (continued) 
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Singapore 

Singapore (continued) 
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Content 
Expectations 

Performance 
Expectations 

Hong Kong 

Hong Kong (continued) 
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Hong Kong (continued) 

20 Source: 

Overview of  Next Generation 
Science Standards Development 
Process 
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After the final Conceptual Framework for Science is released by the 
NRC in 2011, Achieve will engage states and other key stakeholders in 
the development and review of the new standards 

	

   Writing Teams 

	

   Critical Stakeholder Team 

	

   Strategic Advisory Team 

	

   Comprehensive Feedback Loops 

	

   State  Involvement 

Revision of multiple standards’ drafts based on stakeholder and public 
input 

NRC Study Committee members to check the fidelity of standards based 
on framework 

Phase II – Achieve Process for 
Development of Next Generation Science 
Standards 

21 

	

   The Writing Team is comprised of approximately 30 members who will 
write the standards based on the NRC’s Conceptual Framework for 
Science Education. 

	

   The Writing Team includes members that have expertise in elementary 
school science, middle school science, and high school science, students 
with disabilities, English language acquisition, state level standards/
assessment and business experience and includes prominent scientists 
and academics that have working knowledge of science standards.  

	

   Individuals were selected based on recommendations from various 
groups including NSTA and the Council of State Science Supervisors as 
well as interested parties who contacted Achieve.   

	

   Educators will play a central role in the development, since in the end 
they will be responsible for implementation.   

Writing Team 

22 
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Current Writing and Review 
Timeline 

23 

Writing Teams 
Begin Work State Draft Writing Team Reacts 

to Review 
Critical Stakeholder 

Draft 

Writing Team Reacts 
to Review Public Draft Writing Team Reacts 

to Review State Draft 

Critical Stakeholder 
Draft 

Writing Team Reacts 
to Review Public Draft Writing Team Reacts 

to Review 

Final State Draft  Writing Team Reacts 
to Final Review 

Achieve Edits Final 
Document 

Next Generation 
Science Standards 

Released for 
Adoption 

	

   Organization 

  Grade levels versus grade bands 

  High school standards versus courses 

  Middle school content 

  Inquiry and design 

	

   Grain size and format 

	

   Inclusion of examples for content and performance expectations 

	

   NGSS-Common Core State Standards in ELA and math connection 

	

   Vocabulary and accessibility 

	

   Learning progressions 

	

   Exemplary features identified in int’l benchmarking study 

Development Considerations for Next 
Generation Science Standards 

24 
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Stephen Pruitt, Ph.D. 
Vice President, Content, Research and 

Development 
spruitt@achieve.org 

www.achieve.org  

Contact Information 
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