



  Part I
The Third Generation of CAPT Science Assessment
· Overview of Student Testing Program

· Summary of Changes from Second to Third Generation

· Core Science Curriculum (Grades 9 & 10)

· Overview of the CAPT Science Assessment
Overview of the CAPT Assessment
For well over 20 years Connecticut has been recognized as a national leader in the development of rigorous and reliable tests. These assessments measure what students know and are able to do in relation to specific educational standards set forth in Connecticut’s Curriculum Frameworks.  

The Connecticut Academic Performance Test (CAPT) is administered in the spring to all Grade 10 students and was implemented in 1994.  The third generation of the test will be administered for the first time in the spring of 2007.  In addition to science and mathematics, the CAPT also measures reading and writing across the disciplines.

The CAPT is part of a testing system that provides a logical progression from assessing specific objectives at the lower grades to focusing more on the integration and application of skills at the high school level.  These tests provide a challenging and accurate assessment of student achievement statewide.  More specifically, the CAPT helps to:

· assess students’ academic strengths and weaknesses;

· analyze and modify instructional techniques to address student achievement;

· review curriculum and school wide educational strategies to target academic improvements; and

· increase the accountability of the educational system.

The Tests

The CAPT is not at all like the traditional standardized achievement tests.  Instead of being tested to see where each student ranks compared to others who took the test, students take criterion-referenced tests designed to measure how well they perform against established standards in a variety of essential and specific skills.  Not only do they measure what students know, but Connecticut’s tests also measure what students can do with what they know by asking them to respond in writing to questions in order to show or explain their work.

The CAPT includes a science section that consists of a combination of multiple-choice questions and those requiring written responses.  Students’ understanding of important concepts in life science, physical science and earth science, and their ability to apply those concepts in problem-solving situations is assessed.  In addition, scientific inquiry and communication skills are assessed by asking students to use scientific reasoning to solve problems.  The constructed response items will assess scientific inquiry and communication skills in the context of the curriculum-embedded tasks. Specific information about the design of the science assessment, including the Connecticut Science Curriculum Framework, the assessment format and sample test items can be found in this handbook.
The Results

Results of the CAPT are reported in various ways and are intended to help improve the performance of students, support modifications in curriculum and instructional practices, and stimulate higher expectations for student achievement.

School districts receive sets of student reports, which show how well individual students performed on each section of the CAPT.  Students are tested in the spring of 10th grade.  Results are sent to the school districts during the summer and parents are informed about test results in the early fall.
The Connecticut General Statutes (Section 10-14n) mandates a statewide assessment to be administered to all public school students in Grade 10.  The legislation specifies that the test cannot be used as the sole criterion for graduation or promotion, but that it will be the basis for awarding Certification of Mastery for those students who achieve the state goals on any of the subjects tested.  It further specifies that a record of such performance should become part of the student’s permanent record and the official high school transcript. C.G.S. (Section 10-223a) further states that by September 1, 2002, local and regional boards of education must include results from the CAPT when developing criteria to be used in assessing whether students have the basic skills necessary for graduation.  This applies to classes graduating in 2006 and thereafter. 
Students who meet the state goal standards on the CAPT receive a “Certification of Mastery” on their high school transcripts.  Students who do not meet the goal state standard in one or more areas have the option of retaking those parts of the test in Grades 11 and 12 in order to gain “Certification of Mastery.”
The Standard

In December 1994, a standard-setting panel composed of science teachers and supervisors, college and university science educators, and business representatives was convened to review the CAPT science assessment and student performance results for the purpose of setting a standard or “state goal” or “cut score.”
The panel was informed that this standard should be conceptualized as follows:

The standard for each subtest of the Connecticut Academic Performance Test represents a demanding level of achievement, reasonable to expect of students in the spring of 10th grade.  Students who score at this level possess the knowledge, skills and critical thinking abilities expected of Connecticut’s high school students as they prepare for the workplace and/or higher education.  These students can apply what they know to complex problems and can effectively communicate their understanding.

Each year the raw score to scale score conversions are adjusted based on item difficulty.    
The standard for each year may be found in the Technical Bulletin and may be

accessed online at the following address:

http://www.csde.state.ct.us/public/cedar/assessment/capt/resources.htm. 
Summary of Changes to the CAPT Science Assessment
The policy of the Connecticut State Department of Education has been to review the major components of the statewide student assessment system about every five to seven years.  These review periods are used to examine the direction of the assessment programs and to allow for curriculum changes at the state and national level to be integrated into the assessment.
The third generation of the CAPT will be administered beginning in the spring of 2007.  During the past two years, staff members have been engaged in discussions with advisory committees of Connecticut educators, as well as the testing contractor, Measurement Incorporated, to make the numerous decisions that will guide the development of the test.  New test items for the CAPT were field tested in spring 2005 and 2006.
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  The Science Assessment
Content (Changes)

The new Connecticut Science Framework approved by the Connecticut State Board of Education in October 2004 serves as the foundation of the CAPT – Third Generation assessment. The framework delineates the core content knowledge and inquiry skills all students are expected to master by the time they are assessed on the CAPT- Third Generation assessment.  The CAPT assesses the expected performances listed in the right hand column for both the inquiry and content standards in the Connecticut Science Framework. One marked change from the second to the third generation of the CAPT science assessment is the increase in items that assess scientific reasoning and communication skills also known as science inquiry skills.  The percentage of questions that assess scientific inquiry skills has increased from 33 percent to 47 percent of the assessment.  These questions will be in the form of constructed response and multiple choice questions.

The performance task associated with previous CAPT assessments has been eliminated from the CAPT Third Generation.  The CSDE has provided five suggested curriculum embedded performance tasks for teachers to use in the normal course of instruction.  The tasks are posted online at http://www.state.ct.us/sde under the curriculum menu in the science content area.  Each of the five content strands has an inquiry laboratory investigation and a Science, Technology and Society (STS) activity.  The activities are provided in a WordPerfect format for easy modification by classroom teachers to meet individual student needs.  These tasks are strongly suggested but not mandated and will remain in place throughout the CAPT Third Generation.  A teacher may prefer to use a pre-existing laboratory or STS activity to assess student understanding of the expected performances identified in any of the curriculum embedded tasks.   The five constructed responses that appear on the CAPT use the context of the tasks, either the laboratory investigation or the STS, to assess scientific communication and inquiry skills.  Each test includes one constructed response per content strand that results in a total of five constructed responses.

The science test will assess conceptual understanding and applications of scientific knowledge and experimentation in five content domains:  (1) Energy Transformations; (2) Chemical Structures and Properties; (3) Global Interdependence; (4) Cell Chemistry and Biotechnology; and (5) Genetics, Evolution and Biodiversity.  

The content in each of the strands is listed on pages 7-11.  Each test form will include items from all five of the content strands.  The test specifications have been developed based upon the expected performances listed under each content strand.

                Core Science Curriculum Framework for Grades 9 and 10
THE STANDARDS FOR SCIENTIFIC INQUIRY, LITERACY AND NUMERACY ARE INTEGRAL PARTS OF THE CONTENT STANDARDS FOR EACH GRADE LEVEL IN THIS CLUSTER.
	Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy

How is scientific knowledge created and communicated?

	Content Standards
	Expected Performances

	SCIENTIFIC INQUIRY

· Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, explain and predict natural phenomena.
· Scientific inquiry progresses through a continuous process of questioning, data collection, analysis and interpretation.

· Scientific inquiry requires the sharing of findings and ideas for critical review by colleagues and other scientists.

SCIENTIFIC LITERACY

· Scientific literacy includes the ability to read, write, discuss and present coherent ideas about science.

· Scientific literacy also includes the ability to search for and assess the relevance and credibility of scientific information found in various print and electronic media. 

SCIENTIFIC NUMERACY

· Scientific numeracy includes the ability to use mathematical operations and procedures to calculate, analyze and present scientific data and ideas.


	D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.2 Read, interpret and examine the credibility and validity of scientific claims in different sources of information.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections between the scientific concepts guiding the hypothesis and the design of the experiment.

D INQ.4 Design and conduct appropriate types of scientific investigations to answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather data.

D INQ.7 Assess the reliability of the data that was generated in the investigation.

D INQ.8 Use mathematical operations to analyze and interpret data, and present relationships between variables in appropriate forms.

D INQ.9 Articulate conclusions and explanations based on research data, and assess results based on the design of the investigation.

D INQ.10 Communicate about science in different formats, using relevant science vocabulary, supporting evidence and clear logic.




	Grade 9

Core Themes, Content Standards and Expected Performances 

Strand I: Energy Transformations

	Content Standards
	Expected Performances

	Energy Transfer and Transformations – What is the role of energy in our world?

9.1 - Energy cannot be created or destroyed; however, energy can be converted from one form to another.

· Energy enters the Earth system primarily as solar radiation, is captured by materials and photosynthetic processes, and eventually is transformed into heat.


	D 1. Describe the effects of adding energy to matter in terms of the motion of atoms and molecules, and the resulting phase changes.

D 2. Explain how energy is transferred by conduction, convection and radiation.

D 3. Describe energy transformations among heat, light, electricity and motion.


	Energy Transfer and Transformations – What is the role of energy in our world?

9.2 - The electrical force is a universal force that exists between any two charged objects. 

· Moving electrical charges produce magnetic forces, and moving magnets can produce electrical force.

· Electrical current can be transformed into light through the excitation of electrons.

	D 4. Explain the relationship among voltage, current and resistance in a simple series circuit.

D 5. Explain how electricity is used to produce heat and light in incandescent bulbs and heating elements.

D 6. Describe the relationship between current and magnetism.

	Science and Technology in Society – How do science and technology affect the quality of our lives?

9.3 - Various sources of energy are used by humans and all have advantages and disadvantages.

· During the burning of fossil fuels, stored chemical energy is converted to electrical energy through heat transfer processes.

· In nuclear fission, matter is transformed directly into energy in a process that is several million times as energetic as chemical burning.

Alternative energy sources are being explored and used to address the disadvantages of using fossil and nuclear fuels.
	D 7. Explain how heat is used to generate electricity.

D 8. Describe the availability, current uses and environmental issues related to the use of fossil and nuclear fuels to produce electricity.

D 9. Describe the availability, current uses and environmental issues related to the use of hydrogen fuel cells, wind and solar energy to produce electricity.




	Grade 9

Core Themes, Content Standards and Expected Performances 

Strand II: Chemical Structures and Properties

	Content Standards
	Expected Performances

	Properties of Matter – How does the structure of matter affect the properties and uses of materials?

9.4 - Atoms react with one another to form new molecules.
· Atoms have a positively charged nucleus surrounded by negatively charged electrons.

· The configuration of atoms and molecules determines the properties of the materials.


	D 10. Describe the general structure of the atom, and explain how the properties of the first 20 elements in the Periodic Table are related to their atomic structures.

D 11. Describe how atoms combine to form new substances by transferring electrons (ionic bonding) or sharing electrons (covalent bonding).

D 12. Explain the chemical composition of acids and bases, and explain the change of pH in neutralization reactions.



	Properties of Matter – How does the structure of matter affect the properties and uses of materials?

9.5 – Due to its unique chemical structure, carbon forms many organic and inorganic compounds.

· Carbon atoms can bond to one another in chains, rings and branching networks to form a variety of structures, including fossil fuels, synthetic polymers and the large molecules of life.


	D 13. Explain how the structure of the carbon atom affects the type of bonds it forms in organic and inorganic molecules.

D 14. Describe combustion reactions of hydrocarbons and their resulting by-products.

D 15. Explain the general formation and structure of carbon-based polymers, including synthetic polymers, such as polyethylene, and biopolymers, such as carbohydrate. 



	Science and Technology in Society – How do science and technology affect the quality of our lives?

9.6 - Chemical technologies present both risks and benefits to the health and well-being of humans, plants and animals.

· Materials produced from the cracking of petroleum are the starting points for the production of many synthetic compounds.

· The products of chemical technologies include synthetic fibers, pharmaceuticals, plastics and fuels.


	D 16. Explain how simple chemical monomers can be combined to create linear, branched and/or cross-linked polymers.

D 17. Explain how the chemical structure of polymers affects their physical properties. 

D 18. Explain the short- and long-term impacts of landfills and incineration of waste materials on the quality of the environment.




	Grade 9

Core Themes, Content Standards and Expected Performances 

Strand III:  Global Interdependence

	Content Standards
	Expected Performances

	The Changing Earth – How do materials cycle through the Earth’s systems?

9.7 - Elements on Earth move among reservoirs in the solid earth, oceans, atmosphere and organisms as part of biogeochemical cycles.

· Elements on Earth exist in essentially fixed amounts and are located in various chemical reservoirs.

· The cyclical movement of matter between reservoirs is driven by the Earth’s internal and external sources of energy.


	D 19. Explain how chemical and physical processes cause carbon to cycle through the major earth reservoirs.

D 20. Explain how solar energy causes water to cycle through the major earth reservoirs.

D 21. Explain how internal energy of the Earth causes matter to cycle through the magma and the solid earth.

	Science and Technology in Society – How do science and technology affect the quality of our lives?

9.8 - The use of resources by human populations may affect the quality of the environment.

· Emission of combustion by-products, such as SO2, CO2 and NOx by industries and vehicles is a major source of air pollution.

· Accumulation of metal and non-metal ions used to increase agricultural productivity is a major source of water pollution.


	D 22. Explain how the release of sulfur dioxide (SO2) into the atmosphere can form acid rain, and how acid rain affects water sources, organisms and human-made structures.

D 23. Explain how the accumulation of carbon dioxide (CO2) in the atmosphere increases Earth’s “greenhouse” effect and may cause climate changes.

D 24. Explain how the accumulation of mercury, phosphates and nitrates affects the quality of water and the organisms that live in rivers, lakes and oceans. 

	Science and Technology in Society – How do science and technology affect the quality of our lives?

9.9 - Some materials can be recycled, but others accumulate in the environment and may affect the balance of the Earth systems.
· New technologies and changes in lifestyle can have positive and/or negative effects on the environment.


	D 25. Explain how land development, transportation options and consumption of resources may affect the environment. 

D 26. Describe human efforts to reduce the consumption of raw materials and improve air and water quality.




	Grade 10

Core Themes, Content Standards and Expected Performances 

Strand IV: Cell Chemistry and Biotechnology

	Content Standards
	Expected Performances

	Structure and Function – How are organisms structured to ensure efficiency and survival?

10.1 - Fundamental life processes depend on the physical structure and the chemical activities of the cell.

· Most of the chemical activities of the cell are catalyzed by enzymes that function only in a narrow range of temperature and acidity conditions.

· The cellular processes of photosynthesis and respiration involve transformation of matter and energy. 


	D 27. Describe significant similarities and differences in the basic structure of plant and animal cells.

D 28. Describe the general role of DNA and RNA in protein synthesis.

D 29. Describe the general role of enzymes in metabolic cell processes.

D 30. Explain the role of the cell membrane in supporting cell functions.


	Science and Technology in Society – How do science and technology affect the quality of our lives?

10.2 - Microorganisms have an essential role in life processes and cycles on Earth. 
· Understanding the growth and spread patterns of viruses and bacteria enables the development of methods to prevent and treat infectious diseases.


	D 31. Describe the similarities and differences between bacteria and viruses.

D 32. Describe how bacterial and viral infectious diseases are transmitted, and explain the roles of sanitation, vaccination and antibiotic medications in the prevention and treatment of infectious diseases.  

D 33. Explain how bacteria and yeasts are used to produce foods for human consumption.

	Science and Technology in Society – How do science and technology affect the quality of our lives?
10.3 - Similarities in the chemical and structural properties of DNA in all living organisms allow the transfer of genes from one organism to another.

· The principles of genetics and cellular chemistry can be used to produce new foods and medicines in biotechnological processes.


	D 34. Describe, in general terms, how the genetic information of organisms can be altered to make them produce new materials. 

D 35. Explain the risks and benefits of altering the genetic composition and cell products of existing organisms.  


	Grade 10

Core Themes, Content Standards and Expected Performances 

Strand V: Genetics, Evolution and Biodiversity

	Content Standards
	Expected Performances

	Heredity and Evolution – What processes are responsible for life’s unity and diversity?

10.4. - In sexually reproducing organisms, each offspring contains a mix of characteristics inherited from both parents. 
· Genetic information is stored in genes that are located on chromosomes inside the cell nucleus.

· Most organisms have two genes for each trait, one on each of the homologous chromosomes in the cell nucleus. 
	D 36. Explain how meiosis contributes to the genetic variability of organisms.

D 37. Use the Punnet Square technique to predict the distribution of traits in mono- and di-hybrid crossings.

D 38. Deduce the probable mode of inheritance of traits (e.g., recessive/dominant, sex-linked) from pedigree diagrams showing phenotypes.

D 39. Describe the difference between genetic disorders and infectious diseases.

	Heredity and Evolution – What processes are responsible for life’s unity and diversity?

10.5 - Evolution and biodiversity are the result of genetic changes that occur over time in constantly changing environments.

· Mutations and recombination of genes create genetic variability in populations.

· Changes in the environment may result in the selection of organisms that are better able to survive and reproduce.  


	D 40. Explain how the processes of genetic mutation and natural selection are related to the evolution of species.
D 41. Explain how the current theory of evolution provides a scientific explanation for fossil records of ancient life forms.
D 42. Describe how structural and behavioral adaptations increase the chances for organisms to survive in their environments.



	Science and Technology in Society – How do science and technology affect the quality of our lives?

10.6 - Living organisms have the capability of producing populations of unlimited size, but the environment can support only a limited number of individuals from each species.

· Human populations grow due to advances in agriculture, medicine, construction and the use of energy.

· Humans modify ecosystems as a result of rapid population growth, use of technology and consumption of resources.
	D 43. Describe the factors that affect the carrying capacity of the environment.

D 44. Explain how change in population density is affected by emigration, immigration, birth rate and death rate, and relate these factors to the exponential growth of human populations.

D 45. Explain how technological advances have affected the size and growth rate of human populations throughout history.




                                         OVERVIEW OF THE CAPT SCIENCE TEST 

THIRD GENERATION

 Item Distribution

	
	Content Knowledge
	Scientific Inquiry, Literacy and Numeracy
	Total

	Strand
	MC Items*
	MC Items*
	CR Items*
	Points

	I. Energy Transformations


	8
	4
	1
	15

	II. Chemical Structures & Properties
	8

	4
	1
	15

	III. Global Interdependence


	8
	4
	1
	15

	IV. Cell Chemistry & Biotechnology
	8
	4
	1
	15

	V. Genetics, Evolution & Biodiversity
	8
	4
	1
	15

	Totals

	40 MC Items
	 20 MC Items
	5 CR Items
	75 Points


* Each multiple-choice (MC) item is worth 1 point.  Each constructed response (CR) item is worth 3 points.
General Test Format

There will be a total of 65 test questions: 60 multiple choice and five constructed response items.  

Each content strand will be assessed by 13 items: 12 multiple-choice and one constructed response item. Eight of the multiple-choice items will assess content knowledge and four will assess scientific inquiry, literacy and numeracy.

Test Scoring

The selected response items will be scored electronically as correct or incorrect.  Constructed response items will be hand-scored by trained readers using a 4-point scale (0-3).  

Curriculum-Embedded Performance Tasks

CSDE has developed a suggested performance task for each of the five content strands in the science framework for Grades 9-10.  Teachers are encouraged to use these tasks in the normal course of instruction when teaching the related content strand. The five constructed response items on the CAPT will assess scientific inquiry, literacy and numeracy using the context of the curriculum embedded tasks.  These constructed response items would total 15 points or 20 percent of the total test.

Reporting

A Total Science Score will be reported based on all 75 points.  In addition, the following subtest scores will be reported:

· Energy Transformation


15 points 
20%

· Chemical Structures and Properties

15 points
20%

· Global Interdependence


15 points
20 %

· Cell Chemistry and Biotechnology

15 points
20%

· Genetics, Evolution and Biodiversity

15 points
20%

· Content Knowledge



40 points
53%

· Scientific Inquiry, Literacy and Numeracy
35 points
47%

Testing Time

The science test will be divided into two sessions, each 50 minutes in length.
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