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Scoring Guide Summary        Task: Cliffhanger… Tragedy at Quiche Canyon  Grade Level: 9 - 12
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    #              
	Webb Level      
	     GE

Assessed
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Score Points
	Expected Student Response
	              Content Areas

    Of  Possible  Misconception

	1
	1
	S9-12:19
	2
	No.  The horizontal and vertical motion of the car are independent.  The amount of time it takes to hit the ground will be the same for any object with the same initial vertical velocity.


	Elementary-school students typically do not understand gravity as a force. They see the phenomenon of a falling body as "natural" with no need for further explanation or they ascribe to it an internal effort of the object that is falling. If students do view weight as a force, they usually think it is the air that exerts this force. Misconceptions about the causes of gravity persist after traditional high-school physics instruction. Misconceptions about the causes of gravity can be overcome by specially designed instruction.
Students of all ages may hold misconceptions about the magnitude of the earth's gravitational force. Even after a physics course, many high-school students believe that gravity increases with height above the earth's surface. Many high-school students are not sure whether the force of gravity would be greater on a lead ball than on a wooden ball of the same size. High-school students also have difficulty in conceptualizing gravitational forces as interactions. In particular, they have difficulty in understanding that the magnitudes of the gravitational forces that two objects of different mass exert on each other are equal. These difficulties persist even after specially designed instruction.


	2
	2
	S9-12:19
	3
	Objects in free fall are objects that do not experience air resistance and are accelerated constantly towards the earth’s surface due to the influence of gravity. 


	

	3
	2
	S9-12:19
	1
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	4
	3
	S9-12:3
	2
	The question we are trying to answer is “how fast was the car going?”.  The model experiment varies the horizontal speed (the independent variable) by changing the height of the ramp and we will determine how this affects the distance the car travels before hitting the ground.  The model experiment differs from the actual situation because the dimensions are very different, the shape of the object is not the same, and we don’t know that the car was travelling perfectly horizontally when it left the road.


	Upper elementary- and middle-school students may not understand experimentation as a method of testing ideas, but rather as a method of trying things out or producing a desired outcome. With adequate instruction, it is possible to have middle school students understand that experimentation is guided by particular ideas and questions and that experiments are tests of ideas. Whether it is possible for younger students to achieve this understanding needs further investigation. 

	5
	3
	S9-12:2
	2
	If the height of the ramp is increased, then the horizontal distance will increase. The ball will be moving faster off the table for a higher ramp, so it will travel further horizontally before hitting the ground.


	

	6
	2
	S9-12:5
	3
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	7
	2
	S9-12:5
	4
	
	Independent/dependent variables

	8
	3
	S9-12:6
	3
	As ramp height increases, the horizontal distance traveled increases.  This is shown by a positive trend in the correlated data.  The greater the ramp height, the greater the horizontal velocity of the object; therefore, the greater the horizontal distance traveled. 


	Middle-school students tend to invoke personal experiences as evidence to justify a particular hypothesis. They seem to think of evidence as selected from what is already known or from personal experience or second-hand sources, not as information produced by experiment. Most 6th-graders can judge whether evidence is related to a theory, although they do not always evaluate this evidence correctly. When asked to use evidence to judge a theory, students of all ages may make only theory-based responses with no reference made to the presented evidence. Sometimes this appears to be because the available evidence conflicts with the students' beliefs.

	9
	3
	S7-8:8

S9-12:8
	3
	Based on the evidence collected, a general relationship between horizontal distance traveled and launching velocity can be determined.  The faster a car is traveling, the further it will land from the point of launch.  Since the car was found only 10 meters from when it fell, it can be assumed that the car was not traveling very fast.  Since the investigators claimed that the car fell off the bridge at a high speed, the car trajectory should have been much further.

Additional information should be gathered to connect the result of the model experiment to the incident.  We could determine the time it took for the car to fall thus allowing further calculations of more specific distance.  
	Middle-school and high-school students typically think of models as physical copies of reality, not as conceptual representations. They lack the notion that the usefulness of a model can be tested by comparing its implications to actual observations. Students know models can be changed but changing a model for them means (typical of high-school students) adding new information or (typical of middle-school students) replacing a part that was made wrong.
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