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‘The concept of correlation in adults’ comes of age 
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A discussion of Jan Smedslund’s legacy to psychology would be incomplete without a 

presentation of his by far most famous paper (Smedslund, 1963). Despite appearing in the 

relatively obscure Journal of Scandinavian Psychology it had at the time this chapter is 

written obtained 460 citations, according to Google Scholar, more than twice of any other of 

Smedslund’s contributions. It is still frequently cited and has achieved the status of a classic 

in judgment and decision making textbooks, sometimes even reproducing his original data 

(e.g., Baron, 2000; Hardman, 2009; Plous, 1993).  

The title is odd: “The concept of correlation in adults”. Why “adults”? Most studies of 

people’s understanding of statistical concepts are done with grown-up participants anyway. 

Bruner had called his seminal book A study of thinking (Bruner & Goodnow, 1956), not “A 

study of adult thinking”, and Wertheimer’s posthumous work on Productive thinking (1945) 

was not entitled “Productive thinking in adults”. But Smedslund was at the time inspired by 

Piaget’s ground-breaking work on thinking in a developmental perspective, and had published 

several papers on logical and mathematical thinking in children. Inhelder and Piaget (1958) 

had among other topics tried to determine at which stage children come to understand that two 

observations are contingent, i.e., statistically dependent upon each other. What are their 

strategies for finding out whether, for instance, a particular eye color (blue or brown) and a 

particular hair color (light or dark) go together? In the simplest case, we can place eye-hair 

observations in a 2 x 2 contingency table, and claim a statistical connection exists if most 

blue-eyed individuals are blonde, whereas brown-eyed are generally dark-haired. To draw 

such a conclusion all cells in the table must be attended to and compared. For children, this is 

a demanding task, which they only achieve (at best) around 14-15 years of age, when the 

stage of “formal operations” is within reach. But Piaget’s theories can be criticized on at least 

two accounts: On the one hand for underestimating the logical capabilities of small children 

(Lourenҫo & Machado, 1996), and  for overestimating the rationality of grown-ups, on the 

other (e.g., Wason, 1968). Reading the title of Smedslund’s paper we already suspect he 

might be siding with the second group of critics.  
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The ending of the paper is also a bit unusual. We find here, as customary, a list of 

references. But this list contains only three items, two of which to the work of Piaget and 

Inhelder. The third is to Peter Wason (1960) and his famous four-card problem, demonstrating 

that adults, even scientists, test hypotheses about a relationship by checking what they believe 

are positive, confirming instances, rather than actively looking for negative instances where 

the proposed relationship does not hold. Interestingly, these three relevant studies are not cited 

in the introductory section, as background sources, as most authors would have done today, 

but appear only in the discussion. They are here cited as research findings in support of 

Smedslund’s conclusions, rather than as studies upon which his research was based.   

 

The experiments 

The paper includes two experiments. Participants in both were nurses in training, who were 

shown a pack of cards representing 100 individual patients, with letter A indicating a target 

symptom and letter F indicating a target disease. Going through the whole pack one by one, 

they were asked “to form an impression of the extent to which A is a useful symptom in the 

diagnosis of F” (Experiment 1) or “whether there is a relationship (connection) between 

symptom A and the illness F” (Experiment 2).  

In Experiment 1, all cards were marked with four symptom letters, including or 

excluding A, and with four diagnoses, including or excluding F. The other letters functioned 

as distractors, making it difficult to keep a mental count of co-occurrences, single 

occurrences, and non-occurrences of the target letters. In the second experiment, the task was 

simplified by marking cards with +A (symptom A is present) or –A (symptom absent), and 

with +F or –F (for illness present or absent, respectively). The cards in both experiments 

could accordingly be sorted in four categories, all of them crucial to determine the existence 

of a correlation. An elementary task for a researcher with some grasp of statistics, but perhaps 

not for a nurse leafing through a pack of patient cards.  

Participants in Experiment 1 received five different decks of cards in five separate 

conditions. In three conditions, the symptom was useless, occurring equally often with and 

without the disease. These conditions differed only in the proportion of patients with 

diagnosis F: high (70%), low (30%) and medium (50%). Participants in the medium 

condition, where all four combinations of symptom and disease occurred equally often, were 

asked to rate the strength of the relationship. Despite a zero correlation, three of 19 

participants said it was “strong”, ten described it as “medium”, only one said zero. When 

asked to explain their judgments, many gave “particularistic” reasons, apparently thinking that 
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whenever A and F go together, a relationship is present, otherwise it is absent. More than half 

of the subjects endorsed a slightly more statistical notion by judging the strength of the 

relationship from the frequency of AF-observations, but without reference to the other 

combinations. Not a single subject gave any indication of having understood the role all four 

cells in determining the relationship.  

The experiment has the appearance of being exploratory, by varying deck composition 

from condition to condition in inconsistent ways, adding different questions in some 

conditions, and trying out different ways of coding open-ended responses. Participants in four 

conditions were American student nurses from Denver, Colorado, whereas the medium group 

referred to above consisted of Norwegian student nurses in Oslo.  

Participants in Experiment 1 had found the task abstract and exacting. Experiment 2 

was designed “to create optimal conditions for the occurrence of an understanding of the 

concept of correlation” (p. 170). In addition to simplifying the stimulus material (with only 

two symbols per card), participants were given a more active role, left free to rearrange the 

cards, and make written notes, if they wished. They all received the same deck of cards, 

making the study more transparent also for readers. The composition of the deck can be 

arranged in a fourfold table as follows: 

 

 +A (symptom present) - A (symptom absent) 

+F (illness F found) (A)  37 (B)  33 

- F (illness F not found)       (C) 17       (D)  13 

 

It is easy to see from the table that patients with this particular illness has symptom A 

about as often as not. But the same symptom appears with other patients too, and to a similar 

extent. So the symptom is useless for diagnostic purposes, at least as far as illness F is 

concerned. This conclusion was not so easily drawn for nurses who saw the deck card by 

card. Only two out of 28 thought there was no relationship, against 24 who thought that 

symptom and illness were related (two gave up). The relationship was typically explained by 

the fact that the number of +A+F cards was the largest or was large. Well, it was. Readers are 

not told why these frequencies were chosen in the first place. There are more than twice as 

many patients with than without F, and slightly more with symptom present than absent, 

making cell frequencies hard to compare. But only five participants took the opportunity to 

arrange the cards in four groups, and nobody used the paper and pencil offered, despite 

complaining that they felt the task hard to understand. The results led Smedslund to conclude 
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“that normal adults with no training in statistics do not have a cognitive structure isomorphic 

with the concept of correlation. Their strategies and inferences typically reveal a 

particularistic, non-statistical approach, or an exclusive dependence on the frequency of ++ 

instances” (p. 172).  

 

A triad of evidence 

Four-fold contingency tables can be adapted to many situations where the relationship 

between two variables is at stake. Signs and diagnoses are just one of them. Cause and effect 

relationships are another. Jenkins and Ward (1965) performed a series of studies where 

participants were asked to judge how well they could control the appearance of a symbol on a 

screen by choosing one of two available responses. Both active subjects, who made the 

responses, and spectator subjects, who just observed what was going on, perceived a 

connection between responses and outcome that was unrelated to degree of contingency. 

Instead, perceived degree of control was strongly affected by the sheer frequency of target 

outcome. When the target outcome happened on most of the trials, it was perceived as highly 

controllable even when unrelated to what the active subject did. 

Perhaps they were influenced by prior beliefs that such outcomes “should” be 

controllable. What would happen in a situation where outcomes are acknowledged to be more 

chance-dependent and unpredictable? This was tested in a subsequent study where Ward and 

Jenkins (1965) asked participants to assess the effectiveness of cloud seeding upon rainfall, 

based on information about rainy and non-rainy days with and without seeded clouds. They 

also varied the presentation form. Those who received information in tabular form performed 

much better than those who received the information on a trial by trial basis. Interestingly, the 

summary tables were not very helpful when given at the end. (even when given summary 

tables at the end). Ward and Jenkins reiterated Smedslund’s conclusion that even educated 

(but statistically naïve) adults seem to lack a proper notion of contingency when information 

is presented serially. This is the usual format for learning trials in real life. 

This triad of papers, the two by Jenkins and Ward, preceded by the one by Smedslund, 

have since been cited together as inseparable pieces of evidence casting doubt on people’s – 

especially clinicians - ability to learn from experience. In a one-page “note” Smedslund 

(1966) was perhaps the first to see it as a source of “certain widespread fallacies in clinical 

research”, like ignoring the antecedent probability of a particular diagnosis or effect (also 

known as base rate neglect). In a later, much cited paper, Berndt Brehmer (1980) elaborated 
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on clinicians’ inability of learning from experience, preserving their beliefs in ineffectual 

cures: 

 

“The problem of learning about the validity of one’s judgment in the present case is 

basically that of learning about the relation between two dichotomous variables. The 

judgment dichotomizes the independent variable into two categories: those who do 

and those who do not get treatment, and the dependent variable is dichotomized into 

those who succeed and those who do not, e.g., those who get well and those who do 

not. 

This particular learning task has received considerable attention (Jenkins and 

Ward 1965; Smedslund 1963; Ward and Jenkins 1965). The results show that the 

subjects, when learning these tasks, tend to focus only on the number of true positives, 

i.e., they follow the same strategy of using only confirming evidence as we have 

observed earlier. This is, of course, not very satisfactory from a logical point of view. 

It makes sense, however, when we consider that under natural circumstances, e.g., 

when people have to learn about the validity of their judgment, they will not have 

access to all four outcomes. Thus, it may not be so surprising that people have not 

learned the optimal way of coping with tasks of this sort” (Brehmer, 1980, p. 239). 

 

We find toward the end of this quotation a dawning realization that illogical 

conclusions may have their reasons that reason does not know, to paraphrase Pascal. We will 

later meet a different attempt to align these conclusions with reason (McKenzie & Mikkelsen, 

2007).  

 

Man as an intuitive statistician 

The Smedslund-Jenkins-Ward studies predated (and partly inspired) the new wave of interest 

for people’s “intuitive” estimates of magnitudes that can be compared to probabilistic and 

statistical norms. The catch phrase “Man as an intuitive statistician” dates back to a paper by 

Peterson and Beach (1967), which reviewed available studies of how well people perform in 

summarizing statistical, variable information without the help of calculators and algorithms. 

Most studies showed inexact, but relatively unbiased estimates of means, frequencies, 

probabilities and proportions, the major exception being the Smedslund-Jenkins-Ward studies 

of correlations. Peterson and Beach speculated that this might be restricted to the 2 x 2 

contingency table, and expressed a hope that “statistical man” would become more normative 

when one moved beyond this special case to a more complex stimulus situation. 

This hope was not fulfilled. In the following years, statistical man was dethroned and 

replaced by a far more irrational creature (by some even described as an intellectual “miser” 

or “cripple”), primarily due to the heuristics-and-biases program of Amos Tversky and Daniel 
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Kahneman. Their original studies in the 1970’s concerned primarily lay probability estimates, 

not correlations. But the idea of mental shortcuts that simplify the estimation process, at the 

risk of arriving at non-normative, biased estimates, bears a family resemblance to the nurses’ 

biased covariation assessments by overreliance on the present-present cell. Smedslund’s 

contingency studies were accordingly frequently cited in support of the heuristics and biases 

approach. The classic volume that sums up the first ten years of Judgment under uncertainty-

research (Kahneman, Slovic & Tversky, 1982) includes one section on “Covariation and 

control” where Smedslund, Jenkins and Ward feature prominently as showing an “unflattering 

portrait” of laypeople struggling with a covariation assessment task that “seemingly was an 

unusually simple and straightforward one” (Jennings, Amabile, & Ross, 1982, p. 212). “These 

results are extremely important, since they say that even when all of the relevant outcome 

information is available, people don’t use it”, Einhorn concludes (1982, p. 278). 

If people disregard ¾ of the available evidence, they will easily “detect” correlations 

where none exists. The term illusory correlation was not coined by Smedslund, but by Loren 

Chapman (1967), who had found that people overestimated the frequency of word-pairs in a 

paired associates list when the two words in the pair were perceived as belonging 

meaningfully together. This turned out to be the case in clinicians’ reports of diagnostic signs 

as well (Chapman & Chapman, 1967). Both clinicians and lay people “saw” a relationship 

between certain diagnostic “signs” in projective tests and specific diagnoses, despite being 

empirically uncorrelated. It was sufficient that an associative link existed between sign and 

diagnosis in the perceiver’s mind. Thus, clinicians’ reports of behaviors they have “observed” 

to go together may simply mirror their prejudices and prior held beliefs. 

Smedslund’s and the Chapmans’ studies differed. Smedslund’s symptoms and diseases 

had neutral labels, to prevent specific prior associations to play a role. Moreover, his 

participants were able to recall the frequencies of all four cells fairly well. Yet “illusory 

correlations” were observed. Both findings matched well the novel hunt for cognitive biases 

which placed them in the same chapter, akin with “confirmation bias”, by some explained by 

“availability”, by others as instances of “attentional biases” (Baron, 1989). Illusory 

correlations were, in turn, made responsible for well-known phenomena like the halo effect 

(Matlin, 1989), stereotypes (Hamilton, 1980), the illusion of control (Langer, 1976), and 

superstitious beliefs (Nisbett & Ross, 1980). All of these (and more) peculiarities of thinking 

depend on selective information processes, where some observations or co-occurrences are 

highlighted whereas others are not attended to, or seen as unimportant or irrelevant.  
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Modifying the picture 

It is in the nature of science that ground-breaking studies, with findings that at first look 

simple, persuasive and clear, will be followed by more critical research that tries to establish 

boundary conditions, factors facilitating or attenuating the phenomenon in question, and 

unravelling the mechanisms on which it depends. Are people always blind to correlations? 

Will they never take more than the present-present cell into account? Harriet Shaklee and 

collaborators (Shaklee & Mims, 1981, 1982; Shaklee & Tucker, 1980) identified four 

strategies participants may use to assess event covariations. They may pay exclusive attention 

to Cell A (the present-present cell in the four-fold table), they may compare Cell A and B, 

they may compare diagonals (A + D vs. B + C), and they may compare the two conditional 

probabilities, as normatively required. When all information is simultaneously available, only 

a small minority in Shaklee’s studies used the first and the last of these rules, indicating an 

imperfect grasp of the concept of correlation, but better than Smedslund’s results might lead 

us to believe. In research and overviews published in the 1980’s several modifying factors 

were explored.  

Expectations. Chapman’s illusory correlations demonstrate that signs expected to go 

together will be more salient and lead to exaggerated reports of how often they have been 

observed. Nisbett and Ross (1980) suggested a distinction between data-driven and theory-

driven correlations. In areas where subjective theories about a relationship exist, observations 

will be selectively processed, and few confirming instances are needed to “see” the expected 

relationship in a data set. Without such expectations, data appear messy, and low or even 

medium correlations may go undetected (Jennings, Amabile, & Ross, 1982). Smedslund had 

tried to avoid intrusion of prior expectations by using abstract labels both for disease and 

symptom. And yet, when asked whether a disease is characterized by a specific symptom, 

participants may have suspected the existence of a theory proposing such a connection. After 

all, symptoms are, by default, diagnostic signs of diseases. 

Cell frequencies. In Experiment 1, Smedslund had varied the percentages of patients 

with the target disease, without finding (or reporting) any differences. In Experiment 2, 

patients diagnosed with F outnumbered control patients, as shown in Table 1. Other studies 

have shown that correlations are exaggerated when the target event occur frequently. 

Participants feel they can control an event that occur often, even when not connected to their 

own responses (Allan & Jenkins, 1980; Jenkins & Ward, 1965).  

Data presentation. In the nurse study, events were presented sequentially, placing 

demands on memory and requiring more cognitive resources than when frequencies in all 
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cells are made simultaneously available. Performance is better when frequencies are presented 

in tabular form (Crocker, 1981; Jenkins & Ward, 1965). Shaklee & Mims (1982) found that 

the two simplest strategies, the cell-a strategy and the a-versus-b strategy were especially 

common in the memory condition.  

 Instructions. Participants are sensitive to what the experimenter asks them to do. In the 

original study, their attention was explicitly directed towards cell a, as they were asked “to 

form an impression of the extent to which A is a useful symptom in the diagnoses of F. In 

other words, do you think that A is a symptom one should pay attention to in trying to 

determine whether or not the patient is likely to be diagnosed as F” (Smedslund, 1963, p. 

164). Shaklee and Tucker (1980) asked instead their participants to determine whether the 

presence of one factor was related “to the presence or absence of another”, suggesting that the 

task required a comparison of cells. This instruction gave very few strategy a-responses. 

Beyth-Marom (1982) concludes: “In short, subjects judging relationship appear to do what 

they are told to do. As a result, different instructions lead to different behavior” (p. 513).  

Symmetric vs. asymmetric values. In the original study patients were described as 

having or not having a particular disease and a specific symptom. These values are not 

symmetric, most people would think that occurrences have a higher ontological status and are 

more important than non-occurrences. Beyth-Marom (1982) found that all cells were used 

when values were more symmetrically labelled, for instance when two strains of mice were 

said to have skin with dark vs light pigment, rather than pigment present vs. absent. Thus, the 

perception of a relationship can be a function of the way values are described, or framed.  

To summarize: Subsequent research has shown that people can, and do, make use of 

all four cells in a contingency table. But they do not regard them as equally important. 

Crocker (1982) asked participants explicitly about which information they considered 

necessary and sufficient for making an accurate judgment of relationship between two 

variables. Frequencies in Cell A were mentioned by 77%, followed by Cell B (60%), Cell C 

(40%), and Cell D (26%). A similar Cell weight inequality has been found in several studies. 

To quote Mandel and Lehman (1998): “Perhaps the most consistent finding concerning how 

people integrate contingency information is that they assign differential importance to each of 

the four cell frequencies. In absolute terms, people tend to weight A > B > C > D” (p. 271). 

 

Smedslund revisited 

 

Despite numerous citations, and an abundance of studies yielding divergent results,  

Smedslund’s original studies were never scrutinized, analyzed or replicated until Vallée-
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Tourangeau, Hollingsworth, and Murphy (1998) made an attempt of doing just that. These 

authors were not satisfied with Smedslund’s conclusions about people’s insensitivity to 

contingencies, and the supreme importance of the present/present cell, which they felt had 

become “textbook wisdom”.  

 In their analysis of the original studies, they gave Experiment 2 short shrift for being 

poorly designed, “using a set of frequencies which might have lured subjects to infer the 

presence of a positive correlation because of the high disease base rate” (p. 223). Even so, a 

replication attempt might have been in place since this was the most famous of the two 

experiments and with one single condition most easily reproduced (with no independent 

variable manipulated by the experimenter, it might technically not be regarded as an 

experiment at all). 

Instead, Vallée-Tourangeau and colleagues modelled their studies after Smedslund’s 

Experiment 1, with the difference that the same subjects were exposed to all five conditions. 

Two experiments were run. In the first, participants supposed they were examining the 

symptoms of five different diseases. The five sets of observations included one positive and 

one negative correlation between symptom and disease, and three sets of zero correlations, as 

in the original study. The zero correlation patterns included one with a high proportion of 

disease, one with a low proportion and one with a medium proportion. Participants rated “the 

relationship between the symptom and disease” on a scale from -100 to +100. They were also 

asked to recall how many patients they had seen with or without symptom and with or without 

disease.  

The researchers found that the positive correlation was identified as strongly positive, 

and the negative as negative (but not equally strong), with the three zero-correlations in 

between, more positive than negative, indicating a bias towards inferring (a weak) correlation 

even in cases where there was none. With many ill patients, this illusion was stronger than 

when there were few, confirming earlier findings. Participants also underestimated the 

number of patients in the absent/absent cell, otherwise, their recall of the number of patients 

in each category was fairly accurate. In his original study, Smedslund had also asked for 

frequencies and arrived at a similar conclusion. 

A second experiment was run with the same fourfold distributions, but with a scenario 

unlikely to elicit prior expectations; it was in fact unlikely to be realized anywhere, as it 

described space ships with laboratory mice going to five different planets. The mice 

reproduced both on board of the space ships (more vs. less abundantly), and after landings, 

the question being whether each planet’s atmosphere had a stimulating or detrimental effect 
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on their reproductive success. The order of events (on board vs. after landing) was believed to 

make the task more typical for cause-effect sequences, and the outcome values (high vs low 

reproductive success) were more symmetrical than in the case of a disease present or absent. 

The results showed again that people clearly, and this time more symmetrically, 

distinguished between positive and negative correlations, taking all four combinations of 

outcomes into account. But again, zero correlations with high base were perceived as 

(illusory) positive correlations. With lower base rates base rates perceived correlations were 

reduced and even reversed so as to appear negative. 

Vallée-Tourangeau and colleagues also objected to Baron’s notion of an attentional 

bias, as participants recalled the number of observations in each cell fairly well. Smedslund 

(1966) seemed to have favoured an explanation in terms of associative learning, pointing out 

that no learning theory assumes that associations are affected by the absence of a signal. But 

not much later Rescorla (1968) demonstrated in studies of animal conditioning that such 

sensitivity exists. So interestingly, later models of associative learning (Pearce & Hall, 1980; 

Rescorla & Wagner, 1972; Shand, 1995) predict a higher sensitivity to contingencies in rats 

than in Smedslund´s adults.   

 

On fallacies and misunderstandings 

Of all people who have visited or revisited Smedslund’s (1963) paper, Smedslund is the most 

modest one. I have found only one self-citation over a time span of 50 years, as a side remark 

in a paper about psychologic (Smedslund, 1991, p. 332). This is remarkable for an author 

otherwise not known for shyness.  

The reasons are not hard to guess. From about 1970 Smedslund turned away from 

empirical studies, due to what he perceived to be a basic failure of the S-R approach 

(Smedslund, 1969). He even turned against them, insisting that in most cases findings from 

psychological experiments are self-evident, small, or both, opinions that he still vocally 

defends (e.g., Smedslund, 2016). Moreover, he must have felt uncomfortable of being 

associated with the heuristics-and-biases approach, which seemed to portray human thinking 

as basically flawed. To Smedslund, humans are deeply rational, and even the errors they make 

can only be investigated and understood by taking logic “in a wide sense” for granted 

(Smedslund, 1970, p. 217). 

This is most clearly demonstrated in his critique of Tversky and Kahneman (TK), 

where he takes issue with these authors’ distinction between fallacy and misunderstanding 

(Smedslund, 1990). Fallacies occur when people persist in committing a logical error in a task 



11 

 

that is clearly presented to highlight its logical structure. Several of TK’s demonstrations of 

errors in reasoning, including the famous “conjunction fallacy” (where a combination of 

events is judged to be more likely than one of its constituents) appear to defy elementary 

logic. To press this point, TK introduced “a series of increasingly desperate manipulations 

designed to induce subjects to obey the conjunction rule” (Tversky & Kahneman, 1983, p. 

299), yet the errors persisted. Smedslund argues that even so, we have to assume that the 

perspectives and evaluations that underlie human actions  are logical in order to understand 

what they are doing and why. In fact, understandings and misunderstandings alike rest on a 

substrate of explicit or implicit logical inferences. 

This discussion may appear as a barren academic excercise if not for Smedslund’s 

analysis of understandings. First of all, understanding is to him a matter of degrees (perhaps 

surprising, as Smedslund often makes his points, for instance about logicality and the value of 

experimental evidence, in categorical terms). This makes the distinction between 

understanding and misunderstanding less absolute than one may otherwise have thought. 

Secondly, understanding is conceived as a relational (communicative) concept, namely as a 

match between the intended and the perceived meaning of a message. You do not simply 

“understand” a concept or a message, you understand someone’s (a speaker’s) message. 

Thirdly, the understanding, or agreement between speaker and listener can be analyzed into 

four components, namely agreement as to what is (1) equivalent to, (2) implied by, (3) 

contradicted by, and (4) irrelevant to what is said (Smedslund, 1970, p. 217; 1990, p. 112).  

At this point, my personal wish would have been that Smedslund had stopped his 

crusade against TK’s views on fallacies and instead discussed what those who make 

“conjunction errors” think are equivalent to, implied by, contradicted by and irrelevant to the 

statements presented to them by the experimenter. It would then be possible to distinguish 

between misunderstandings at a relatively superficial, linguistic level (which TK claimed to 

have controlled for) and deviant or deficient understandings at a more fundamental level 

(which TK, perhaps inappropriately, had labelled fallacies). We can then imagine, for 

instance, that participants and experimenters would more often agree about what is equivalent 

to a conjunctive statement than about what the implications are. A further wish would be that 

Smedslund (1990) had taken the opportunity to revisit Smedslund (1963) on the concept of 

correlation, to illustrate his novel interpretation of cognitive illusions. His original claim of a 

missing conceptual structure in the normal, untrained adult mind came very close to the 

description of a fallacy. Now, armed with a better developed analysis of understanding, it 

might be possible to discuss participants’ interpretations of the task they were exposed to. 
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Perhaps terms like useful symptom, relation, and connection were in their language and in 

their minds not equivalent to the statistically minded experimenter’s concept of a correlation 

or a contingency. Both the original and subsequent research indicate that naïve participants 

disagree with the experimenters as to which observations are irrelevant. For a researcher, 

absolute numbers are not relevant, as it is the relative frequencies that count. Many 

participants held instead a view of occurrences in Cell D as irrelevant. 

 

Rationality as a premise 

Smedslund has not been alone in his insistence on the basic rationality of thinking. For other 

voices in the so-called rationality debate, see Cohen (1981), Evans and Over (1996), 

Gigerenzer (1996), and Stanovich and West (2002), to name a few. In Smedslund’s version, 

logicality must be assumed before any data are collected. That may look like an easy way of 

settling the issue: thinking is logical almost by definition.  But the implications are not so 

trivial. It could even be converted into a heuristic for psychologists, namely when you observe 

people doing something apparently illogical and “stupid”, try to figure out some premises 

from which this odd behavior will logically flow. You might then find that the apparent 

irrationality lie in the premises instead of the conclusions, or perhaps that people import some 

premises that are not among those explicitly mentioned in the description of the task. It is in 

fact hard to imagine a task where all relevant premises are fully specified. Even participants 

who reason correctly according to the book must build on unstated premises, for instance that 

they should disregard or “bracket” most of their real-world knowledge of the target theme. 

  McKenzie and Mikkelsen have in recent years studied people’s apparently biased 

contingency judgments from a similar angle. They argue that prior expectations should, even 

normatively, be taken into account if we view the task as updating previous beliefs with new 

evidence, as dictated by Bayesian statistics. Moreover, it is normatively correct to find cell A 

more informative than Cell D in cases where the presence of a signal, a sign, or a diagnosis 

must be regarded as more infrequent than its absence. And we know, based on a life-time of 

experiences, that F is less frequent than non-F (there are fewer patients with F than without F 

in this world) and, generally speaking, fewer A’s than other letters in the alphabet, which 

should give us good reason to be attentive when F and A go together (regardless of the fact 

that in this particular sample, the F’s were over-represented). In the special case where F and 

A are generally widespread, the pattern will be reversed and attention is drawn to the Cell D, 

according to their studies (McKenzie & Mikkelsen, 2007). 
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 Then, what remains of The concept of correlation in adults? Plous claimed that 

“Smedslund’s basic observations have stood the test of time” (1993, p. 163), whereas Vallée-

Tourangeau argued that “Smedslund’s influential conclusion … was not supported by his own 

data” (1998, p. 229). This looks like widely different views. But a closer look reveals that 

they did not have the same observations, or the same conclusions, in mind. Vallée-Torangeau 

objected to “an exclusive dependency on the frequency of + + (cell A) instances” (quoting 

Smedslund, 1963, p. 172), whereas Plous merely referred to people’s “difficulties” in 

assessing covariation and their tendency to “rely heavily” on positive occurrences on both 

events. In other words, they differed in their understanding of what Smedslund’s findings 

implied. Fifty years of empirical research make both assessments appear reasonable.  

 

The irony of science 

Smedslund has for more than 40 years been a relentless critic of experimental psychologists 

for producing mostly trivial results, and for disregarding the basic logicality of the human 

mind. It is perhaps ironical that his most cited paper is an experimental demonstration of the 

difficulties people experience in coming to terms with a basic statistical concept. The study 

cannot be charged with being “pseudo-empirical”, as a prior analysis of the concepts involved 

would make us expect a totally different (more normatively acceptable) pattern of results. Nor 

were the effects of a trivial magnitude, “much too small to be useful in psychological practice 

and in daily life” (Smedslund, 2016, p. 185), as in fact only two of his participants showed “a 

dawning understanding of correlation, but not very developed” (Smedslund, 1963, p. 171). 

Moreover, we have seen that Smedslund, and several of his successors, regarded the findings 

as having profound and far-reaching implications for understanding potential errors clinicians 

and lay people make, both in their professional practice and in daily life. Subsequent 

empirical research has, however, modified the original conclusions, and thus to some extent 

vindicated Smedslund’s criticisms against empirical studies: Experimental findings can rarely 

claim universality, and people’s responses may be more context-dependent, and also more 

rational, than the original investigators are tempted to believe. Yet this realization is in itself a 

product of experimental research, demonstrating the capability of this approach in probing the 

generality and boundary conditions of its own findings.  

Perhaps ‘the concept of correlation in adults’ and later findings inspired by 

Smedslund’s pioneering study can best be understood as manifestations of a basic simplicity 

principle of human cognition (Chater, 1999). This principle requires the perceiver, or thinker 

(and, for that matter: the scientist) to process and summarize their observations in the simplest 
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possible way. But, as Einstein reputedly added: not simpler. This last proviso was evidently 

overlooked by Smedslund’s original subjects. And perhaps sometimes, by Smedslund 

himself. 
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