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Abstract: College undergraduates’ explanations of pressurized air movement for two everyday 

situations were examined. Responses were categorized into one of five categories on two 

isomorphic, everyday events (tire pressure, balloons). The two items elicited similar kinds of 

explanations in the group as a whole, and in individual students. However, the majority of 

responses were at the least sophisticated levels of explanation. Consistently held simple models 

may be particularly resistant to instruction aimed at moving thinking forward. 

 

Introduction and Rationale 
Students’ difficulties understanding pressurized air movement often stem from their use of intuitive 

understandings of the world (Basca & Grotzer, 2001). These may be adequate for day-to-day events but may be “at 

odds” with the accepted scientific conceptions (Hunt & Minstrell, 1994). For example, children intuit pressurized air 

movement as unidirectional and linear, a conception that often impedes instruction designed to convey the more 

scientifically accurate relational causality (Engel Clough & Driver, 1985). The degree to which intuitive 

understandings of pressurized air movement are susceptible to instruction may depend on the coherence and 

completeness of the intuitive models. That is, if individuals provide different explanations for air movement in 

different everyday situations (e.g., a deflating balloon and a deflating tire), it may be that the underlying model is 

weak or that there are multiple models. If, on the other hand, individuals are consistent in the way they explain air 

movement across different everyday situations, the underlying model may be more firmly established, coherent, and 

thus more resistant to instruction attempting to change the model. To date, there is limited empirical information that 

speaks to the coherence of individuals’ understanding(s) of pressurized air flow across different everyday situations. 

This poster reports the kinds of explanations undergraduates provide for two everyday pressurized air movement 

situations and describes the scientific characteristics and consistency of the explanations across the two situations.  

 

Methodology 
College students (n= 99) were given an open-ended inventory consisting of 10 prompts designed to elicit 

student conceptions of everyday events. Three concepts (pressurized air movement, condensation, and evaporation) 

had 2 isomorphic items each; the pressure-related items were: When you press a gauge on a tire why does air come 

out? and When you untie or poke a hole in a balloon, why does air come out? Four filler questions were also included. 

The coding system was a modified version of Basca & Grotzer’s (2001) five-category system. Changes reflected fewer 

intermediate level responses and more complex levels as compared to 8th – grade category. The five categories shown 

in Table 1 were used to score the undergraduates’ responses. Inter-rater reliability for 20% of the data was 92.5%.   

 

Table 1. Coding Categories, Example Responses, and Percentage of Students per Category for each Item 

 

Coding Category Examples of Responses Tire  Balloon 

1. Simple causal mechanisms The opening is there and the air just bounces out.   51       55          

2. Air pressure as an entity Air comes out because pressure is pushing it out.   21       21          

3. Vague reference to pressure 

and/or pressure differences 

Air comes out because there is higher pressure inside the 

tire/balloon. 

  12        7           

4. Explicit reference to pressure 

differential 

There is a difference in pressure causing air to move from the 

inside to the outside of the tire/balloon. 

   4         5           

5. Explicit reference to pressure 

differential and pressure 

equalization as an end state. 

The difference between the high pressure inside and lower 

pressure outside causes air to flow out. Air stops when the 

pressures on the inside and outside are equal. 

  12       12          
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Results and Discussion 
The first analysis concerns the range of responses provided by the undergraduates across the two situations. 

As Table 1 suggests, the two situations (tire and balloon) elicited similar kinds of explanations when considering the 

distributions of responses for the group as a whole. The majority of explanations were simple causal mechanisms for 

each of the situations. Only 12% of the students provided the most sophisticated explanation involving pressure 

differential and equalization. The similarity in responding was confirmed by a significant Spearman rank-order 

correlation, (rs = .97, p < .001). To examine if individual students responded consistently to the two situations, we 

looked at whether responses were categorized in the same or in different coding categories. College students’ 

responses were significantly more likely to be coded in the same category (Matchers = 72%) across the two 

situations than in different categories (Mismatchers = 27%), Z = 4.12, p < .001. The majority of categorical matches 

(almost 60%) involved simple causal mechanisms (see table 2). Only 15% of the matchers responded with the full 

relational model. Among those who gave responses in different categories, the most inconsistencies were found in 

the less sophisticated categories.  

 

Table 2. Percentile/Number of Individuals Categorized as Matchers or Mismatchers by Coding Categories  

 
Coding Category             Matchers                    Mismatchers  

             (n = 72)                       (n = 27) 

         %a       # of Ind.           %b       # of Ind. 
1. Simple causal mechanisms          58           42                 30             8  

2. Air pressure as an entity          16           12                 33             9 

3. Vague reference to pressure and/or pressure differences           7             5                  26            7          

4. Explicit reference to pressure differential          3             2                   7              2          

5. Explicit reference to pressure differential + equalization          15           11                  4              1          
a Percentages in this column are computed with a base of 72 matchers. 
b Percentages in this column are computed on a base of 27 mismatchers. 
 
 

The results indicate that, overall, undergraduates are more consistent than inconsistent in their explanations 

of everyday situations that manifest the same underlying concept. Moreover, it is encouraging that individuals who 

responded with good conceptual understanding (level 5) tended to do so for both situations. On the other hand, and 

somewhat troubling, is the finding that the majority of responding – consistent and inconsistent - was at the less 

sophisticated levels of understanding. And at those levels, the overwhelming majority were consistent in their 

responses across the two situations. From an instructional viewpoint, it may be difficult to move these individuals to 

more sophisticated understandings because their consistency suggests that they hold a coherent, simple model. 

Events that appear to scientists to represent discrepancies may be assimilated to the same simple causal model 

instead of stimulating an examination of the model. Turning to those who were inconsistent, the results indicate that 

they also tended to provide less sophisticated explanations. However, inconsistency may be a positive sign because 

it suggests instability in the underlying representation of the concept, perhaps making these individuals more open to 

examining their understanding of pressurized air movement. Finally, an important instructional implication of these 

results is to remind us that the “same” instructional strategy may lead to quite different results depending on the 

conceptions that students hold prior to instruction. The research reported here points to an important dimension of 

prior knowledge analyses: Not only is the model students hold important but the consistency with which is it applied 

to everyday situations is also important, especially for the design of learning experiences. 
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