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  This paper analyzes a pool of well-known experiments that test variations in the Wason selection task with respect to two variables in particular.  “Egoism”, is implied when students are shown words like “you are”, and “implied temporal sequencing” when one proposition must occur before the other temporally.  Both variables are found to correlate well with the deterioration of performance in the sorted tests.  An experiment follows to test the effects of these two variables with the abstract case that has been highly resistant to change.  A significant variation in the distribution of the responses is noted with p < .004.  This raises a question on the directionality of thought, the effects of the egoistic “I” and its relationship with time.

INTRODUCTION

The questions raised by the simple conditional problem proposed by Wason (1966) remain to this date, mostly unanswered.  A card selection task, with a rule that has to be checked, has persistently resulted in extremely low levels of accuracy amongst students.   Typically the cards show an “A”, a “B”, a “4” and a “7” and students are asked to indicate the least number of cards that they would turn over to check a rule.  A possible rule is: If A then 7 and the correct answer is to turn over the cards showing “A” and “7”.  However, only 4% to just over 20% of students select these two cards (Manktelow & Evans, 1979).  In general, almost all work directions united to show that the effect of content is highly influential on subject performance.  This led to a division of the materials into two main groups, thematic or content materials and abstract materials.  ‘Thematic’ materials are characterized by a thematic relationship between the two propositions, were observed to result in a much higher level of accuracy (Wason & Shapiro 1971, Wason & Johnson-Laird 1972).  An example of this type of problem is: “If I go to Manchester, I go by train” (Wason & Shapiro, 1971).  On the other hand, ‘abstract’ materials included the ones presented in the classical Wason selection task usually characterized by being ‘concrete’.  The dividing line between the two was never clear-cut.  

Further experiments showed that having a ‘rationale’ specifically in permission and obligation situations, resulted in higher levels of accuracy (Cheng & Holyoak, 1985) even when dealing with abstract material.  Another competing theory is that of ‘social contracts’ introduced by Cosmides (1989).  The contract relates perceived benefits to perceived costs.  In a sense, it works as an exchange of cost for benefit and cheating occurs when one fails to pay the cost and accepts the benefit.  Gigerenzer and Hug (1992) further supported this theory by showing that when subjects are asked to adopt a ‘social role perspective’ they would perform much better at the same task.
“The model theory predicts that any manipulation that emphasizes what would falsify the rule should improve performance in the selection task.” (Johnson-Laird, 1999)

An implicit emphasis seems to be consistently made on the importance of directionality in this simple task.  A trend that can be noticed in successful ‘thematic’ material and social contracts is that the possibility of having an inaccurate or rule or cheating is important to prompt subjects to test the ‘Not Q’ option.  Therefore, a classical rule seems to be unidirectional and subjects process it in a temporal sequence of sorts unless they are told that it is possible that it does not hold.  

A THEORY OF DIRECTIONALITY?

It goes without saying that the effort involved into the investigations made into these “errors” is phenomenal with theories and explanations of behavioral patterns equally diverse.  Stenning and Lambalgen (1999) emphasize that any such theory, must take into account individual differences between subjects that selected the correct choices and those that did not.  They add that it must offer an explanation for the process that subjects may go through in realizing what they consider as errors in their reasoning on their path to the correct answer.  A theory of this type should not only rely on subject reactions to specific content, but also rather, be more focused in the directionality of the thought patterns that led to the resulting behavior.  The simple division of types of materials into ‘thematic’ and ‘abstract’ ignores the interplay of form and content.  Stenning and lambalgen (1999) indicate that one of Wason’s strongest claims is that subjects who start with the p and q choices are set in their mode of thought and never arrive at the correct answers.  But what could the concept that eludes reversal be? A concept that can envelop these simple conditional tasks and keep them into a unidirectional prison unless a key to allow reversal is offered through a theme, a goal or a possibility for cheating.  Alas, it can only be, time.

“The conditional is not a creature of constant hue, but chameleon like, takes on the color of its surroundings; its meaning is determined to some extent by the very propositions it connects.” (Wason and Johnson-Laird, 1972).

Therefore this seems to lead us to the possible existence of a semantic link that is embedded in the heart of the IF…THEN form, namely temporal sequence.  If it does exist, then it can be the missing link between form and content that is essential to any theory explaining behavior in the selection task.  An interesting example that may shed some light at this point is the Story Of A Rule that says, “If a letter is sealed, then it has a 5d stamp on it”.  When Johnson-Laird et al. (Cheng & Holyoak, 1985) tested this rule on British subjects, the percentage of correct responses was 81% while Griggs and Cox (1982) failed to observe facilitation by the same rule on American subjects.  Golding (1981) later found that the postal rule produced better results when attempted by older British subjects who were familiar with a regulation that is no longer imposed by the British post office.  Prior experience as well as the idea of a ‘rational’ seems to imply a ‘grounding effect’ that results from either first hand experience or an imagined scenario which gives the subject’s ego a chance to show itself.  This effect implies that a subject must construct some form of a model or semantic representation of the problem and judges it from a personal standpoint (Johnson-Laird, 1999).  Cheng and Holyoak (1985) found that students at the Chinese University of Hong Kong performed better when given the role of a postal worker with no rational, than their peers in the University of Michigan clearly emphasizing the role of prior experience.  The claim made was that prior experienced ‘filled in’ for the rationale.  So, is this example void of temporal sequencing?  Hardly!  In fact, the failure of this problem with people who do not have any experience in it implies the effect of ‘living through an experience in time’.

REASONING IN TIME

A careful review of a pool of materials collected as part of this work was analyzed. In order to establish a basis for comparison various variables had to be defined and given approximate values that usually ranged between two possibilities yes and no.  The assignments were based on a very strict criteria.  Although a large number of parameters were analyzed and compared, only two are of interest here, egoism and temporal implication. Egoism exists in a given rule when a student is addressed to assume a role or perform a task, “you….etc”.  Temporal sequencing on the other hand, is implied when any of the propositions implies the passage of time or the two relate temporally or if it implied via the rationale by implying a task that takes time to perform.  For normalization purposes the term Run was used to distinguish rules.  It can be defined as a particular time that a particular rule is run so as to accommodate for different results in different locations.  The total number of runs analyzed in the study was 68 in total and the analysis resulted in the following four groups.


	 
	Name 
	% Correct
	Runs
	Egoistic
	Temporal

	A
	Super- Performers
	A>80%
	15
	100%
	100%

	B
	Moderate-Performers
	80%>B>56%
	23
	82.6%
	91.3%

	C
	Weak-Performers
	56%>C>25%
	14
	50%
	71%

	D
	Marginal-Performers
	<25%
	16
	12.5%
	31.3%


The trend in the two variables studied is quite clear even without statistical analysis.  There is a positive correlation between the two variables of a value of 0.987 as they change across the groups that are ordered with respect to decreasing performance levels.  These values necessitated a test of an abstract scenario that includes just these two variables and isolated other factors such as permission, obligation or even themes.

EXPERIMENT

The following experiment aims at testing the possible effect of having a causal-temporal sequence in an arbitrary task on the directionality of thought and if there is any facilitation effect that could be detected.  The task itself was designed in a manner similar to the tasks assigned in the Cheng and Holyoak (1985) experiments.

Subjects

40 volunteer students from the University of Edinburgh, who responded to an online experiment and randomly assigned to one of the two versions.  22 students started with the Temporal question while 18 started with the Abstract Question.

Materials

Two questions were given in alternative order to each of the groups.  The first is the Abstract Question: What card(s) would you turn to see if the given rule is not contradicted?

The Temporal Question is as follows: “Imagine that there exists a panel with a screen on it and two buttons.  They are either Red or Blue in color and if any button is selected, it lights up to show that it has been selected.  About 5 minutes following its selection, a picture appears on the screen of either a bird or a flower and the button’s light turns off.  If you enter a classroom and notice four of these conditions;

a. Student A has the Red button lighted
.
c.    Student C has a Bird on the screen.

b. Student B has the Blue button lighted.
d.    Student D has a flower on the screen.

The rule given is: If then Red Button is pressed then the Flower must appear after 5 minutes of that action.  The question is: “Considering students do not normally like to be bothered while working, which student(s) would you ask for information to ensure that the rule is not contradicted or what action would you take to ensure that or would it be a combination of both?”

Results

Results are shown in the following table assuming the rule is If P then Q then the correct responses would be P and Not Q.  


	FirstQ.  
	P
	Not P
	Q
	Not Q

	A.Q.F.  
	83.33%
	33.33%
	38.89%
	50

%

	T.Q.F.  
	95.45%
	27.27%
	22.73%
	50

%


	First Q.  
	P
	Not P
	Q
	Not Q

	A.Q. F.  
	83.33%
	4.545%
	27.27%
	68.18%

	T.Q. F.  
	50

%
	27.78%
	44.44%
	61.11%


A Chitest shows that if the temporal question follows the abstract question then performance significantly deteriorates with p < .045 while in the reverse order performance significantly improves in the abstract task with p < .040.  An even more interesting result shown by an ANOVA test on the abstract Question shows a very strong variance if it follows the Temporal one with F=27.67 p <.004.  This offers strong support to the prediction that a temporal sequence do affect the interplay between form and content.  In general, the card task seemed to encourage subjects to select the two options that do not add to their knowledge Not P and Q and this is clear in the Temporal Question’s table as in the change of Not P from 4% to 27.78% if it follows the card task.  Conversely, placing subjects in a directional mode of thought, by placing the Temporal Question first seems to streamline answers more into P and Not Q.

GENERAL DISCUSSION

A careful analysis of a large set of materials that have been used in this task over the years from the initial proposal of the problem by Wason (1966) has shown evidence of a correlation between performance and two unique variables.  The first of these is “egoism” as when students are told a statement like “You are a postal worker..” they seem to be more tempted to check for the inverse of the rule and to run as if when in a working situation even if this is not a permission or regulation scenario.  The second, is temporal implication or sequencing which indicates that thought may be directional.  The two variables are tested in an experiment to show that an abstract version of the task can be affected if the subject is exposed to the egoistic “I” and the implication of a temporal sequence.  It is not learning that takes place with the presentation of the causal-temporal question.  It seems to be more an effect on the directionality of thought especially since the abstract task can reduce accuracy in the causal-temporal question significantly.  This raises a number of questions on modern day beliefs in mental representations and where this directionality may fit in.
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Table 3: Temporal Question selections in both conditions, Abstract Question First and Temporal Question First.
































Table 1: Partial Results of Comparative Study





Table 2: Abstract Question selections in both conditions, Abstract Question First and Temporal Question First.
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