Science: The Subject Left Behind, Improving Students Achievement in Middle and High School
Data on Student Performance in Science
Acknowledging the crucial roles that scientific literacy plays in preparing individuals to participate fully as productive citizens in the new global society, international, national and state tests have been used to assess whether current educational systems are meeting the demands of preparing their students for academic and career success. Although each test was developed with a specific focus, they are complementary, and combined they provide a snapshot of the current state of scientific literacy.
 
Two international assessments comparing the performance of students in the US to students in other nations are TIMSS (Trends in International Mathematics and Science Study) and PISA (Program in Student Assessment).
 TIMSS has been assessing trends in students’ mathematics and science achievement on a four-year cycle since 1994. It tests students in the fourth and eighth grades on the intended core curricula common to the majority of the participating countries. The goal of TIMSS is to assess the knowledge and skills students have acquired by grade 4 and grade 8. 

In contrast to TIMSS, PISA does not follow any particular curricula. It assesses a fifteen-year old student’s
 problem-solving abilities to handle everyday situations that require reading, mathematical and scientific skills. The goal is to determine what students can do with the mathematics and science they have learned. Initiated in 2000, PISA tests a sampling of students from each participating country every three years with a rotating emphasis on topics (reading in 2000; mathematics in 2003; science in 2006).

In the US, NAEP (National Association of Education Progress) has been conducting periodic assessments of what America’s students know and can do in various subject areas, including science, since 1969. It also provides data on individual states. The tests, conducted at grades 4, 8 and 12, assess student’s mastery of basic knowledge, concepts and subject-specific thinking skills tied to extensive frameworks of curriculum topics determined wholly by the US. It addresses what US students know and what are they able to do in each of the content areas. 

Ohio has developed academic content standards to establish a common set of expectations and provide clarity to teachers, schools and districts as to what content and skills should be taught at each grade level.  The content standards in science were approved in 2002.  Ohio has been replacing its proficiency tests with new achievement tests and a 10th grade graduation test which are fully aligned with the new standards.  The first Ohio achievement tests in science were administered in 2007 in grades 5 and 8.  In the future Ohio will test every student in science in grades 5, 8 and 10. 

Data Comparisons for Science at the Middle Grades

International Comparisons
Twenty-five to 45 countries participated in the various international assessments in mathematics and science conducted in 2003 and 2005. Only twelve of those countries, Australia, Belgium, Hong Kong, Hungary, Italy, Japan, Latvia, Netherlands, New Zealand, Norway, Russia, and the United States, participated in all three assessments: TIMSS 2003 Grade 4, TIMSS 2003  Grade 8, and  PISA 2003.  In the chart below, US ranking is shown with respect to all countries participating in a given test and also with respect to the 12 countries that participated in all three.
TIMSS 2003: Rank of US among the countries participating in the testing
	
	Grade
	Number of Countries
	 Rank of US
	
	Subset of Countries with data from all three assessments
	Rank of US

	Science 
	4
	25
	6th
	
	12
	3rd

	Science 
	8
	45
	9th
	
	12
	5th


PISA 2005: Rank of US among the countries participating in the testing
	
	Age
	Number  of Countries
	Rank of US
	
	Subset  of Countries with data from all three assessments
	Rank of US

	Science
	15
	39
	22nd*
	
	12
	8th


* In science, 16 countries ranked higher than the US, 13 were statistically the same, and 10 ranked lower.

National Comparisons  NAEP
Science 2005

	
	Number of States Scoring Statistically
	Percent of Students at or Above Proficient

	
	Higher than OH
	Lower than OH
	Ohio
	Nation

	Grade 4
	7
	25
	34%
	29%

	Grade 8
	8
	35
	35%
	29%


Ohio has participated in the NAEP assessments since 2003. It has not participated as a state in either of the international tests.
 While the current NAEP data demonstrates that Ohio is improving, it still trails many other states and countries in mathematics and science proficiency.

Ohio Teacher Credentials for Grades 7-8 Science (Council of State Science Supervisors, 2006)

· 20% high school science credentialed 

· 65% elementary credentialed,  K-8

· 15% not appropriately certified or licensed
Public Communication

Examples from the Ohio Department of Education and Ohio Board of Regents 2006 survey of public attitudes in Ohio toward mathematics and science education.

	Statement
	Percent Agree for Mathematics
	Percent Agree for Science

	Today’s economy makes learning mathematics/science more important
	97%
	77%

	Better mathematics/science education will provide a critical advantage to the state
	96%
	75%

	Ohio should spend the same or more tax dollars for mathematics/science education
	50% same/44% more
	52% same/41%  more

	US students do as well as any in the world in mathematics/science
	60%
	63%

	All students should study
	
	

	     Earth science or geology
	
	60%

	     Physics
	
	30%

	     Chemistry
	
	43%

	     Biology
	
	76%

	     Environmental science
	
	56%


Contact Information:
Constance Barsky, Ohio Department of Education, Constance.Barsky@ode.state.oh.us. 
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� Each test is administered to a national sample of the target population of students based upon criteria established by the testing agency, the International Association for the Evaluation of Student Achievement for TIMSS and the Organization of Economic Cooperation and Development (OECD) for PISA. 


� Age of student at the end of compulsory education in most countries.


� Results from PISA 2006 will be released in the fall of 2007.


� Seventeen schools from the northeast Ohio SMART consortium participated in the TIMSS-R test in 1999; � HYPERLINK "http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2001027" ��http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2001027�. 


� Awareness Survey of Ohio’s Mathematics and Science Education System, January 2006, prepared for the Ohio Board of Regents and Ohio Department of Education, University of Cincinnati Evaluation Services Center.
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