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Recent research in science and mathematics education has indicated that students often hold alternative ideas that are not in line with acceptable scientific knowledge (Bell, 1985; Eylon & Linn, 1988, in press; Hart, 1978; Pines, 1984; Smith, diSessa & Roschelle, 1993). Researchers have tried to find common sources for some well-known, content specific misconceptions in physics (Andersson, 1986 ; diSessa, 1993, 1996; Gutierrez & Ogborn, 1992; Viennot, 1985). The common notion for these paradigms is that students have persistent - correct or incorrect - conceptions. However, as has widely been reported, students tend to respond inconsistently to many related mathematics or science tasks (Clough & Driver, 1986; diSessa, 1994; Nunes, 1993; Tirosh, 1990). Such findings contradict the alternative conception paradigm. 

A possible source for these common incorrect responses is suggested by Stavy and Tirosh. They suggested that student responses to many tasks result from a small number of general 'Intuitive Rules'. So far they have defined four intuitive rules, two of which are manifested in comparison tasks: "More A – More B" and "Same A – Same B". 

This research is focused on the intuitive rule "Same A – Same B", which can be activated by situations in which A1=A2 while B1

 B2. In such situations, a substantial number of students who were asked to compare quantity B1 and B2, incorrectly argued that B1=B2 since A1=A2. 

Previous studies (Livne, 1996; Stavy & Tirosh, 1996) have shown that a direct perceptually given equality i摮捵獥琠

nduces the use of the intuitive rule "Same A – Same B". The question that arose was whether this intuitive rule would also be triggered in comparison tasks in which the equality in quantity A is not directly given in the task but can be logically deduced. A possible example relates to conservation tasks. 

Conservation is the understanding that a quantitative relationship between two objects (or systems) is conserved (is unchanged) in face of irrelevant change in one of the objects (or systems). It has been documented that a considerable number of students incorrectly "conserve" quantities, which are not conserved in a specific conservation task manipulation (Dembo, Levin & Siegler, 1997; Hirstein, 1981; Mehler, 1980; Russell, 1976; Shultz, Dover & Amsel, 1979; Walter, 1970). Such cases can be considered as overgeneralization of conservation. One explanation for this overgeneralization of conservation was that students do not differentiate between concepts like heat and temperature (Stavy & Berkovitz, 1980), weight and volume (Megged, 1978), area and perimeter (Dembo, 1994). Another possible explanation for such incorrect responses refers to the intuitive rule "Same A – Same B". 

Research Questions

Following this, the question of my present study was: will logically deducing equality in quantity A (resulting from conservation task), activate the use of the intuitive rule "Same A – Same B" with respect to another quantity B (which is actually changed in the specific manipulation)? 

The main hypotheses of my study were:  

1. The use of the intuitive rule "Same A – Same B" will increase with age/learning. 2. The use of the intuitive rule "Same A – Same B" will decrease in practical authentic tasks, and in tasks in which the difference between the unchanged quantity (B) is drastic ("extreme tasks"). 

To test this hypothesis, 40 students each in grade level K to 9 were presented with several conservation tasks. A specific manipulation was performed in front of the students, in each of the tasks. Students were then asked to compare the two objects in respect to the conserved quantity A. Each student was asked to compare another quantity B, which was not conserved by the specific manipulation. 

Findings

Our findings indicated that, as expected: 1. The use of the intuitive rule "Same A – Same B" increased with age, parallel to the increment in conservation ability. The similarity between the pattern of students` equality judgments to both conserved and non-conserved quantity was very striking. According to our findings children who conserve a certain quantity tend to "conserve" another quantity, which actually changes under the specific manipulation. The students claimed, in line with the intuitive rule "Same A – Same B", that: " Same A (conserved quantity) – Same B (non conserved quantity). 2. The use of the intuitive rule decreased in practical authentic tasks as well as in tasks, in which the difference between the unchanged quantity is drastic ("extreme tasks"). These findings suggest that using practical authentic tasks and "extreme tasks" is a possible, effective way to cope with overgeneralization in conservation tasks. 

