GEPA 
Science Test Specifications 
Habits of Mind 


Standards 5.1 (8) A, B, C; 5.4 (8) B, C; 5.7 (6) B3

I. Macro statement: 

Science is not merely a collection of facts and theories but a process, a way of thinking about and investigating the world in which we live. Thus, the scientific enterprise requires using good habits of mind as a way of thinking. The practice of science then requires the use of skills of inquiry in order to carry out the scientific process.

II. 
      Knowledge statements:
In order to demonstrate an understanding of the scientific process students must use “Habits of Mind” within the content area.  Students will use standards 5.5, 5.6, 5.7, 5.8, 5.9, and 5.10 to demonstrate an understanding of scientific processes. 

      III.      Skill statements: 

A. Skills that are used by students as they discover and explain the world in which they live may include: comprehension, application, analysis, synthesis, and evaluation.

 (See appendix A for descriptors of each of the above cognitive levels)

                  B.  Habits of Mind

     1. Express a curiosity, skepticism, open-mindedness toward science.

           2. Recognize that the results of scientific investigations are seldom exactly the         

                                 same and that replication is often necessary.

                             3. Use cognitive skills involving such processes as recognizing and 

                                 interpreting patterns, weighing evidence, recognizing that arguments may or

                                 may not have equal merit, evaluating conclusions, assessing risks and 

                                 benefits associated with alternative solutions and recognize that systemic 

                                 nature of the universe.

C. Inquiry       

                            1. Identify questions and make predictions that can be addressed by 

                                conducting investigations.
    2. Design and conduct investigations incorporating the use of a control.

      3.   Select and use appropriate instrumentation to design and conduct

                                    investigations.

4. Collect, organize, and interpret the data that result from experiments.
5. Show that experimental results can lead to new questions and further  

investigations.

6.  Communicate experimental findings to others.

7.  Develop a plan to solve an authentic problem.

D. Safety: Use skills effectively involving such processes as working safely and 

                  cooperatively with peers.

Science, Society, and Technology  

Standards: 5.2(8) A, B; 5.4 (6) A, B; 5.4 (8) A; 5.8 (8) D

I.      Macro statement: 

Understand how people of various cultures have contributed to the advancement of science and technology, and how major discoveries and events have advanced science and technology. 

II. 
      Knowledge statements:
In order to demonstrate an understanding of the relationship between science and society the student must recognize cultural contributions and historical perspectives within the cultural area. Students will use standards 5.5, 5.6, 5.7, 5.8, 5.9, and 5.10 to demonstrate an understanding of the relationship between science and society. 

      III.      Skill statements: 

A. Skills that are used by students as they discover and explain the relationship between science and society may include: comprehension, application, analysis, synthesis, and evaluation. 

(See appendix A for descriptors of each of the above cognitive levels)

B. Recognize the role of the scientific community in responding to the changing social and political conditions and how scientific and technological achievement effect historical events. 

C. Examine the lives and contributions of important scientists who have affected major breakthroughs in our understanding of the natural and designed worlds.

D. Discuss significant technological achievements in which science has played an important part as well as technological advances that have contributed directly to the advancement of scientific knowledge. 

E. Analyze the sequence of events that lead to the development of scientific theory. 

F. Analyze the cause and effect relationship between science and technology. 

G. Explore cases that demonstrate the interdisciplinary nature of science.

Mathematical Applications  
Standards: 5.3 (8) A, B, C, D

I.       Macro statement: 

Integrate mathematics as a tool for problem solving in science as a means of expressing scientific theories. 

II. 
      Knowledge statements:
In order to demonstrate an understanding of the relationship between science and mathematics, students must integrate mathematics within the context of the content areas. Students will use standards 5.5, 5.6, 5.7, 5.8, 5.9, and 5.10, and a knowledge of the International System of Measurement, to demonstrate their understanding of mathematical applications.  

      III.      Skill statements: 

A. Skills that are used by students as they discover the relationship between science and society may include: comprehension, application, analysis, synthesis, and evaluation. 

(See appendix A for descriptors of each of the above cognitive levels)

B. Determine the reasonableness of estimates, measurements, and computations of quantities when doing science.

C. Select appropriate measuring instruments based on the degree of precision required. 

D
Interpret data using graphs, spreadsheets and databases. 

E. Formulate mathematical relationships from collected data.

F. Use appropriate mathematical tools to collect, display, model, and analyze data. (including mean, median, and mode) 

G. Construct and use a graph of experimental data to draw a line of best fit and identify a linear relationship between variables.

H. Use graphing computer spreadsheets and database programs to assist in quantitative analysis. 

Life Science 


Standards: 5.5 (6) A, B, C; 5.5 (8) A, B, C. 

I. Macro statement: 

The study of life on Earth must include an understanding of diversity, complexity, and interdependence. Organisms evolve, reproduce, and adapt over time to their environments. 

II. Knowledge statements:

A. Matter, Energy and Organization in Living Systems

1. The systems of the human body are inter-related and regulate the body’s internal environment.

a. digestive system 

b. circulatory system

c. respiratory system

d. nervous system,

e. skeletal system

f. muscular system

g. reproductive system 

2. Cells carry on many functions needed to sustain life.

a. Cells are the basic units of structure and function of 

       living things.

b. Cells provide a framework that supports the complex    

chemical reactions required for sustaining life. 

c. 
Major cell parts include: nucleus, cell membrane, cytoplasm, cell wall, chloroplasts, mitochondria, and vacuoles.

3. Important levels of organization in living systems for structure and

function includes cells, tissues, organs, organ systems, and organisms.  

a. 
The cell’s size, shape, and structure contribute to its function. 

b.
Tissues are a group of similar cells that perform the same function. 

c.
An organ is made up of differing tissues that that interact to perform specialized functions. 

d.  Organ systems function together to form an organism. 

e. Recognize that multicellular organisms are composed of 

and defined by the interactions of the following: cells tissues, organs, and systems.

f. Each organ system enables an organism to carry out some life functions.

4. The carbon dioxide produced during respiration can become a raw material for photosynthesis. Likewise, the oxygen produced by photosynthesis becomes available for respiration. 

B. Diversity of Biological Evolution 


1. Organisms can be classified by external and internal 

characteristics, e.g., invertebrate/vertebrate and 

vascular/nonvascular.

      a. Physical structure is often a basis for biological 

classification.

b. A complete classification system moves from general     

    groupings (Kingdom) to more specific groupings 

                                                          (Genus, and species).

2. Some characteristics are inherited and others are 

acquired as a result of interactions with the environment. 

a. Genes of a cell carry information that determines inherited characteristics. 

b. Acquired characteristics cannot be passed from one generation to another. 

3. In nature, individual organisms with beneficial traits are more likely to survive and reproduce than others.

4. Changes in environmental conditions can affect the survival of a species. 

5. Organisms with beneficial traits are more likely to survive changes in the environment and are most likely to survive and produce offspring. 

C. Reproduction and Heredity 

1. 
The life cycle of an organism is the series of changes it goes through. These changes occur in its development and in producing more of its kind. 

2. 
In some organisms, all genes come from a single parent. In organisms that have sexes, typically half of the genes come from each parent, resulting in variations. 

a. Some organisms reproduce asexually resulting in an 

offspring that is genetically identical to the parent. 

b.
Some organisms reproduce sexually resulting in an        offspring having a blend of characteristics from both parents. Sexual reproduction involves the separation and recombination of genes. 

III. Skill statement:

In order to demonstrate an understanding of the characteristics of life, students must use the scientific SKILLS delineated in standards 5.1, 5.2, 5.3, and 5.4 

IMPORTANT:

All students should be able to use a compound microscope

Physical Science-Chemistry  


Standards: 5.6 (6) A, B; 5.6 (8) A, B 

I.      
Macro statement: 

The study of chemistry includes an understanding of the structure and behavior of matter. 

II.
Knowledge statements:

A. Structures and properties of matter

1. Over 100 different elements have been identified. Based on their similar properties they are grouped into three categories: metals, non-metals, and noble gases. 

a. The atomic number is the basis of the arrangement of the periodic table. 

b. The properties of the elements depend on their atomic structure and vary with the atomic number in a systematic way. 

c. Metals are good conductors of heat and electricity, they have luster, can be rolled into sheets, and drawn into wires. 

d. Nonmetals are poor conductors of heat and electricity, have dull surfaces and cannot be rolled into sheets or drawn into wires. 

e. Noble gases are elements that have little or no chemical activity.

f. Equal volumes of different substances usually have different masses.

2. Mixtures, including solutions, are combinations of varying amounts of two or more distinct substances. (either elements or compounds) 

a. Characteristic physical properties of substances include: boiling/melting/freezing points, density, solubility, and magnetic properties.

b. Characteristics physical properties are independent of the

      amount of sample. 

3. A mixture may be separated using one or more of its characteristic physical properties.

4.  All matter is made up of atoms that may combine to form  

 
molecules. 

a. An atom is the basic unit of matter with specific chemical 

    and physical properties of the element. 

b. A molecule is composed of two or more   

    atoms. 

5. Symbols are used to represent atoms and formulae to represent   

    molecules. 

a. A symbol represents one atom. 

b. A chemical formula is a statement in chemical symbols that 

      represents the total number of atoms of each element

      needed to form the molecule.

 
6.   The motion and distance between particles determine the phase  

 of matter. 

7. A change of phase of matter is accompanied by the absorption 

      or the release of heat energy. 

B. Chemical Reactions

                                          1. Matter can be combined to form new substances with both chemical 

                                              and physical properties that are different from the original 

                                              substance.

                                                      a. Matter is considered to be anything that has volume and 

                                                          mass. 

                                                      b. The atomic structure of a substance determines its chemical 

                                                           properties.

                                          2.  During chemical reactions, energy is transferred into or out of the 

                                               system.

                                          3. In a chemical reaction, the total number of atoms and their mass  

                                              after the reaction is the same as the total number of atoms and their 
                                              mass before the reaction.

III. Skill statement 

In order to demonstrate an understanding of the principles of chemistry, students must use the scientific SKILLS delineated in standards 5.1, 5.2, 5.3, and 5.4 

. 

IMPORTANT:

All students will have access to a periodic table during instruction and assessment.

Physical Science-Physics  


Standards: 5.7 (6) A, B; 5.7 (8) A, B

I.      
Macro statement: 

The study of physics must include an understanding of force, energy and motion. 

II.
Knowledge statements:

                A. Motion and Forces 

                          1.   A body at rest remains at rest; a body in motion remains in uniform 

                                motion unless acted upon by an external force (Newton’s First Law) 




    a. An object is said to be in uniform motion when it stands still
                                            or moves in a straight-line at a constant speed.

                                        b. An object’s mass is a measure of its inertia.

                          2.   When more than one force acts on an object at the same time,

                                 the forces can reinforce or cancel each other producing a net (unbalanced)                

                                 force that will change speed and/or direction of the object.

                           3.   Friction is a force that can retard motion.

                           4.   Every object exerts a gravitational force on every other object. The  

gravitational force depends on the mass of the objects and the distance 

                                 between them.

                 B. Energy Transformations

                            1.  Objects with high heat content transfer their heat energy through the  

                                 collision of atoms and/or radiation to objects with low heat content.

a. Conduction of heat energy occurs as a result of collisions 

    between atoms and/or molecules. 

                              b. Convection is the transfer of heat energy by the movement of 

     molecules within liquids and gases.

                              c. Heat energy can be transferred across space by radiation.
                             2.  The Sun is the major source of energy for Earth. The Sun’s energy 

                                   arrives as light with a range of wavelengths, including visible light, 

                                   infrared, and ultraviolet radiation.

                             3.  Vibrations may transfer energy through a medium as a wave, e.g., sound

                                   and earthquakes.

                                                 a. Vibrations in materials set up wavelike disturbances that spread 

                                                      away from the source.

                                                 b. Waves move at different speeds in different materials.

                              4.  Some forms of energy require a medium to travel from one place to 

                                   another and some do not.

                              5.  Energy exists in various forms, e.g., heat, light, sound, mechanical, 

                                   electrical, chemical and nuclear. Energy cannot be created or destroyed,

                                   but can be changed from one form to another.

                              6.  Light interacts with matter by being reflected, refracted, or absorbed.

                                                   a. Reflection occurs when light strikes a surface at an angle, 

                                                       then bounces off at an equal angle.

                                                   b. Refraction occurs when light passes through a medium at an

                                                       angle and comes into contact with a different medium. This 

                                                       causes the light to be bent or moved in a different direction.

                                 c. Absorption occurs when light strikes a medium and is taken 

 into that medium.
III.      Skill statement:

                In order to demonstrate an understanding of the principles of physics, students 

                must use the scientific skills delineated in standards: 5.1, 5.2, 5.3, and 5.4.

Earth Science and Astronomy


Standards: 5.8 (6) A, B, C, D; 5.8 (8)A,B, C; 5.9 (6) A, B, C, D;  5.9, (8) A, B, C, D.

I.      
Macro statement: 

The study of Earth Science must include a study of Earth and its relationship to the universe. 

II.        Knowledge statements:

A.    Structure and Dynamics of Geophysical Systems 

1.   Water is a solvent. As it passes through the water cycle it dissolves 

       minerals and gases and carries them to the oceans. 

2.    The waters of the oceans circulate mainly due to uneven heating. 

3.    The majority of Earth’s surface is covered by water.

4.    The movement of water through an ecosystem is called the “water 


     cycle.” Water goes through the process of evaporation,  

                                         condensation, precipitation and runoff. 

5   Global patterns of atmospheric movement affect local weather.



a. Uneven heating of Earth’s surface produces weather systems.

      b. Cycling of water in and out of the atmosphere plays an 

          important role in determining weather and climatic patterns.

      c. Ocean currents affect local and global weather conditions.

      d. A weather map can be used to predict temperature and 

          precipitation for several days in a given area.

                           6.  Rock normally goes through a continuing process from igneous to 

      sedimentary to metamorphic and back. 

                                           a. Igneous rock is formed when magma cools. 

                               b. Weathering of other rock forms sediments which 

                                   accumulates in layers to form sedimentary rock. 

                                                 c. Metamorphic rock is formed when pressure and heat are applied 

to the sedimentary rock.

                                  7. Natural processes that change the features of Earth’s crust include  

                                      erosion, glaciation, weathering, earthquakes, and volcanoes. 

                              a. Dynamic forces change the features on Earth’s surface by 

                                  building up or wearing down.

                              b. New features on Earth’s crust are formed as a result of 

                                  dynamic forces.  

      c. Earth’s surface can change abruptly as a result of earthquakes

          and volcanic eruptions or Earth’s surface may change more 

          slowly as a result of erosion, glaciation, and weathering.           

               d. Volcanism is a force that uplifts Earth’s surface forming 

                                                     mountains and volcanoes.


                        e. Forces that wear Earth’s surface down include weathering, 

                                                    glaciation, and erosion. Features formed as a result of this 

                                                    include soil and valleys.

                                                f. Fossils provide evidence that life and environmental conditions

                                                   on Earth have changed.

                              8.   Tools such as map projections and topographical maps may be    

                                    used to interpret features of Earth’s surface.

B. Origin, Evolution and Structure of the Universe

1. Time is related to motions within the Earth-Moon-Sun system.

                   a. Day- Earth spins (rotates) on its axis every 24 hours.

                   b. Month- The Moon orbits around Earth in about 29 days.

                   c. Year- Earth orbits (revolves) around the Sun in approximately

                        365 days.

2.    The length of daylight varies according to latitude and seasons.

                    a. Since Earth turns on it axis and is tilted 23 ½ degrees, the 

                        intensity of sunlight varies throughout the year.

                    b. The length of daylight on any point on Earth is dependent on 

                        its latitude and the position of Earth in its orbit relative to the 
                        Sun.

3.    Phases of the Moon, eclipses and tides are caused by the relative positions                                            
                                     of Earth, Moon, and Sun.         
                                                   a. The Moon revolves around Earth. Since the Moon rotates at 

                                                        the same speed that it revolves, the same side of the Moon is

                                                        always facing Earth. The portion of the lighted side seen from 

                                                        Earth determines the phases of the Moon.

                                                   b. An eclipse occurs when the Sun-Moon and Earth are in a line.

                                                   c. Tides are motions of oceans’ water caused by the gravitational

                                                       attraction between Earth-Moon and Sun. The highest tides 

                                                       occur when the Sun-Moon and Earth are aligned.

                                                   d. Tides, phases of the Moon, and eclipses occur regularly and 
                                                       predictably.

                               4.   Each of the planets differ from Earth in terms of distance from the Sun, 

                                     atmosphere, gravity, surface features, temperature, speed of rotation, 

                                     length of year, and the number of moons.

       5.   Comets travel around the Sun in highly elliptical orbits. Comets produce

                                     a glowing head and long tail. The tail always points away from the Sun.

                               6.   The Sun’s gravitational pull holds the planets in their orbits, and the 

                                     planet’s gravitational pulls holds their moon’s in their orbits.

                               7.  Changes in positions of the constellations are the result of the relative

                                    motion of Earth.

                               8.  The planets revolving around the Sun change their positions against a 

                                     background of stars.

                               9.   The Sun is a star and it shares characteristics with other stars. 

10. The universe consists of billions of galaxies, each including billions of 
stars.

II. Skill statement:

               In order to demonstrate an understanding of the principles and features of Earth and 

               the Universe, students must the scientific skills delineated in standards 5.1, 5.2, 5.3, 

               and 5.4.
Environmental Studies 


Standards: 5.10 (6) A, B; 5.10 (8) A, B

I. Macro statement: 

The environment is a system of interdependent components affected by human activity and natural phenomena. 

II. Knowledge statements:

A.   Natural Systems and Interactions 

1. In an ecosystem, living communities and their physical

                                        environment function together as an interdependent and relatively

                                        stable system.

a. Living organisms interact with each other and their environment to form an ecosystem.

b. An ecosystem includes relationships that cycle and recycle materials between organisms and their environment. 

c. An ecosystem must contain a constant supply of energy, which is available to all organisms within the ecosystem. The energy must flow from organism to organism through a food web. 

d. Ecosystems are systems that are constantly changing resulting in changes to the make-up of the community. 

e. In lake succession, lakes naturally fill with silt over time eventually resulting in a forest.

f. Old-field succession is a series of changes that goes from grass to forest. 

2. Catastrophic events such as forest fires, floods, hurricanes, earthquakes,

     and tornadoes impact the environment.

3. Personal and societal activities impact the environment.  

a. Human activities cause lasting effects in the environment upon which all life depends. 

b. Some human activities have led to extinction of numerous species of plants and animals, primarily through habitat destruction. 

4.   Through increased awareness of ecological interactions, humans have 

      attempted to prevent continued disruption of the environment and to  

      counteract the results of many of their past negative practices. 

III. Skill statement:

In order to demonstrate an understanding of the environment, students must use the         scientific skills delineated in standards: 5.1, 5.2, 5.3, & 5.4. 

Appendix A

The taxonomy provided below can be employed as a useful structure in which to categorize possible test questions.

	Competence
	Skills Demonstrated

	Application
	understanding information

grasp meaning

interpret facts

order, group, infer cause

predict consequences

Cues: summarize, describe, interpret, contrast, predict

	Application
	use information

use methods, concepts, theories in new situations

solve problems using required skills

Cues: apply, demonstrate, calculate, illustrate, show

	Analysis
	seeing patterns
organization of parts

identification of components

Cues: analyze, separate, order, explain, connect, arrange, compare, select

	Synthesis
	use old ideas to create new ones
generalize from given facts

predict, draw conclusions

Cues: combine, integrate, modify, rearrange, substitute, plan, create, design, what if?

	Evaluation
	compare and discriminate between ideas
assess the values of theories

make choices based on reasoned arguments

verify value of evidence

Cues: assess, decide, grade, test, measure, judge


Adapted from:  Bloom, B.S. (Ed) (1956) Taxonomy of educational objectives: The classification of educational goals: Handbook I, cognitive domain. New York; Toronto: Longmans, Green.
Proposed GEPA Test Matrix
	
	Knowledge
	Application

	
	
	
	
	

	
	Comprehension
10%
	Science, Society/Technology
10%
	Habits of Mind/Inquiry
70%
	Mathematics
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	Life Cluster
40%
	
	
	
	

	Energy, Organization of Living Things
	A1 

	B1

	C1

	D1


	Diversity, Biological Evolution
	A2

	B2

	C2

	D2


	Reproduction/Heredity
	A3 

	B3

	C3

	D3


	Environment
	A4

	B4

	C4

	D4


	Physical Science Cluster
30%
	
	
	
	

	Matter
	A5


	B5


	C5


	D5



	Chemical Reactions
	A6


	B6


	C6


	D6



	Motion and Forces
	A7


	B7


	C7


	D7



	Energy Transformations
	A8


	B8


	C8


	D8



	Earth Science and Astronomy Cluster

30%
	
	
	
	

	Structure and Dynamics of Geophysical Systems
	A9


	B9


	C9


	D9



	Origin, Evolution and Structure of the Universe
	A10


	B10


	C10


	D10
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Open-ended
Life Cluster: 

191


17 C2, C3, C4 


Physical Cluster: 
219


11 C5, C7 
Earth Cluster: 

157


11 C9, C10
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