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The Challenge Evolutionary Epistemology Poses to a Common Assumption 

about Learning 
 
 
Introduction 
 
If we consider teaching to be an activity undertaken with the intention (be it conscious 
or unconscious) of bringing about learning in another or others, it makes sense to 
give some thought to learning. But, in education, most discussions that purport to be 
about learning are actually about learners. Learners are the focus of psychology. The 
research studies from this field that are often of keen interest to education theorists 
and teacher educators are those that investigate emotional and/or cognitive factors 
pertaining to the development of individuals and groups. Factors of these kinds are 
considered when thinking about what helps or hinders the learning of particular skills 
or subjects on the part of children, adolescents and adults. The study of learning, by 
contrast, requires attention to questions about the nature of learning, and to factors 
that pertain to any situation in which learning can be said to have taken place. This 
requires, first and foremost, an engagement with philosophy.  
 

In the education of teachers, the emphasis on the psychology of learners, at the 
expense of the philosophy of learning, means that student teachers are encouraged 
to reflect on how people learn but not on what happens when learning takes place. 
The commonly posed question ‘How do children learn?’, for example, invites an 
examination of different ways in which learning comes about in children; whereas 
‘What happens when learning takes place?’ invites an examination of a more 
fundamental issue, one that needs also to be addressed but seldom is. As important 
as psychological research may be for the study of teaching, educationists, teachers 
and, indeed, psychologists need to be aware that if their expectations about learning 
are fundamentally flawed, their attempts to understand learners and the processes 
that affect their emotional and cognitive development are also likely to be flawed. In 
general, and in the context of the education of teachers in particular, a consequence 
of the neglect of learning is that a mistaken assumption about it continues to be 
accepted without challenge. Significantly, this mistaken assumption is deeply 
embedded in the organisation and conduct of teaching in schools.  

 
The assumption is the idea that at least some learning involves the receipt of 

information – or, rather, informational elements – from outside the learner, that is, 
from the environment. When encouraged to explain how the informational elements 
are received, many people offer a variant on the centuries-old philosophical 
explanation that informational elements, viewed as the building blocks of our 
learning, are absorbed from the environment through the senses and accumulate in 
our minds as sense data. The idea of informational elements is not, however, widely 
discussed and the term ‘sense data’ is dated and rarely mentioned; rather, the 
existence of informational elements and the idea that they can be internalized are 
commonly treated as given. When learning is discussed, the focus of attention tends 
to be on what happens next, that is, on how the informational elements come to be 
processed. Even among educationists who espouse a constructivist view of learning 
– that is, educationists who view learning as an active process that requires of the 
learner a personal interpretation of experience and the construction of her or his own 
knowledge – it seems to be widely assumed that processes of interpretation and 
construction take place only after some primary data have been received.  

 
The practical problem to which this paper is addressed is that of how to promote 

a wider awareness and understanding of the challenge that an evolutionary analysis 
of learning poses to the assumption that I’ve described above. The discussion that 



© Joanna Swann, 2011 2 

follows draws on chapters 2 and 3 of my recently published book (2012), and is, of 
necessity, truncated for the present purposes.  
 
1  The nature of the challenge 

 
The idea that at least some learning involves the receipt of informational elements 
from the environment is effectively undermined by one of the lesser-known strands of 
thought in the published work of the 20th century philosopher Karl Popper. Popper is 
most widely recognized as a philosopher of science, following the publication of The 
Logic of Scientific Discovery (1972a [1934]), and for his social and political two-
volume text on The Open Society and Its Enemies (2002a [1945], 2002b [1945]), but 
during the course of his long working life as a philosopher he developed a much 
broader view of the growth of knowledge and individual learning than these books 
alone would suggest. His collected writings can be viewed as the exploitation of the 
idea of natural selection in the analysis of the growth of knowledge, the development 
of traditions and institutions, and individual learning. As Donald Campbell put it, 
 

evolution – even in its biological aspects – is a knowledge process, and … 
the natural-selection paradigm for such knowledge increments can be 
generalized to other epistemic activities, such as learning, thought, and 
science. Such an epistemology has been neglected in the dominant 
philosophic traditions. It is primarily through the works of Karl Popper that a 
natural selection epistemology is available today. 
 

(1974, p. 413) 
 
 
Some thirty-eight years on from the publication of the above quotation, 

evolutionary epistemology remains largely neglected in the study of education (for 
exceptions in addition to my own work, see, for example, Perkinson, 1971 and 1984; 
Burgess, 1977; Bailey, 2000; and see also <www.takingchildrenseriously.com>, the 
website of the Popper-inspired Taking Children Seriously movement, founded by 
Sarah Fitz-Claridge and David Deutsch). And, in my experience of education debate 
at conferences and other fora, Popper’s radical theory of learning is sometimes met 
with incredulity. Some participants wonder how any serious philosopher could have 
argued that in the development of human capabilities there is no transference of 
information or informational elements from outside the individual, neither from the 
physical environment nor from other individuals.  

 
There are, of course, critiques of Popper’s work, but the rejection of his ideas is 

a more complex matter than is often implied when the citation of a critique is followed 
by the hasty dismissal of his arguments (see Burgess and Swann, 2003, for 
extended discussion of this topic). The major criticisms of his epistemology have 
been addressed by Popper himself (see, in particular, Popper, 1974) and by 
Popperian epistemologists such as David Miller (see, in particular: 1994, chapters 1 
and 2, for a defence of Popper’s solution to the problem of induction; 2006, chapters 
4 and 5, for a defence of Popper’s solutions to the problem of demarcation and the 
problem of induction). Moreover, critiques of his epistemology usually focus on his 
philosophy of science rather than his evolutionary analysis of learning.  

 
2  Understanding an evolutionary analysis of learning 
 
An understanding of an evolutionary analysis of learning requires a recognition that 
learning is often, indeed largely, an unconscious process. A common objection to the 
idea that there is no transfer of informational elements from the environment to the 
learner comes from the assumption that all aspects of learning that involve activity on 
the part of the learner are invariably conscious. Those aspects of learning about 
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which we remain unaware are then assumed to be the result of passive experiences, 
including the absorption of informational elements from the social and physical 
environment. There is, however, considerable evidence – both anecdotal and from 
empirical studies (see, for example, Nørretranders, 1998 [1991], chapter 9; Gray, 
2004, chapter 2, section 2.1; Wiliam, 2006) – to suggest that this assumption is 
mistaken.  
 

Also, in order to understand an evolutionary analysis of learning it is necessary 
to assign broad meanings to the terms ‘expectation’, ‘problem’, ‘knowledge’ and 
‘criticism’. Within evolutionary epistemology these terms apply to conscious and 
unconscious phenomena and they are not confined to ideas that the organism would 
itself be capable of articulating. I stress in particular that the use of ‘expectation’ is 
not restricted to situations where a person says ‘I expect …’; it is also used when 
giving an account of those many situations where organisms – plants as well as 
animals – anticipate a situation and are predisposed to respond in one way rather 
than another. Many animals, for example, exhibit a fearful, poised-for-flight reaction 
to sudden loud noises. We can say that their expectation is that a loud noise may 
signal danger. With regard to our experience of our own background expectations, it 
is often only in the disappointment of an expectation that the expectation comes to 
our attention. As Popper observed, 
 

we become conscious of many of our expectations only when they are 
disappointed, owing to their being unfulfilled. An example would be the 
encountering of an unexpected step in one’s path: it is the unexpectedness 
of the step which may make us conscious of the fact that we expected to 
encounter an even surface. 
 

(1979 [1972], p. 344) 
 

With regard to learning, Popper continued: ‘Such disappointments force us to correct 
our system of expectations. The process of learning consists largely in such 
corrections; that is, in the elimination of certain (disappointed) expectations (ibid.). 
 

With an evolutionary view of learning there is no implication that what is learnt is 
necessarily desirable. It is useful here to distinguish between progression and 
progress (Munz, 2001, and personal communication). Progression involves moving 
from one state of affairs to a different one; progress involves moving from one state 
of affairs to a better one. Learning involves progression, in that the learner proceeds 
from one state to another, from one expectation to the next; but progress – however 
it may be construed – may not ensue. People often assume that all learning is ‘good’ 
and the more one learns the better. This is understandable insofar as learning is 
undertaken in the expectation (conscious or unconscious) that it will be beneficial; 
improvement is the learner’s implicit, if not explicit, aim. But often this aim is not 
fulfilled. We can, for example, learn things that are false, such as ‘spiders have six 
legs’, or detrimental to our personal well-being, such as learning to smoke. As an 
additional illustration: a child may start school believing in herself as a learner and 
believing that attending school will be a means of furthering her learning. But as the 
result of education assessment procedures, the child may learn to see herself more 
as someone who is lacking in ability than as someone who is able to learn. Then, 
although the child still has the potential to learn, her belief in this potential has been 
diminished. There has been progression – the child’s expectations have ‘developed’ 
– but not progress, because what has developed is an impediment to future learning. 
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3  When learning happens 
 
The conclusion to Popper’s evolutionary analysis of learning is summarized by the 
following two quotations:  
 

We do not discover new facts or new effects by copying them, or by 
inferring them inductively from observation, or by any other method of 
instruction by the environment. 
 

(Popper, 1994, p. 9) 
 
[W]e learn only through trial and error. Our trials … are always our 
hypotheses. They stem from us, not from the external world. All we learn 
from the external world is that some of our efforts are mistaken. 
 

(Popper, 1999, p. 47) 
 

The idea, raised in the first quotation, that ‘We do not discover new facts or new 
effects’ by ‘instruction by the environment’ is another way of saying that in learning 
there is no transfer of informational elements or primary data from one individual to 
another (the social environment) or from the physical environment to the individual. 
To say there is no learning by instruction from without the learner is not to deny that 
learning takes place in response to instruction. Learning can, of course, take place 
when people are being instructed; in education institutions throughout the world, 
teachers give instruction and students learn (though what students learn is usually 
different from, and often significantly less than, what their teachers intend). But the 
ideas of learning in response to instruction and learning by instruction are not 
synonymous. When learning takes place in response to instruction it is not the 
instruction that creates the learning, rather the learning takes place by means of the 
activity of the learner.  

 
According to Popper’s account of learning, new expectations, preferences, ideas 

and theories are created by the learner under environmental and/or internal selection 
pressure (the latter including, in the case of much human learning, the consequences 
of thought experiments). In short, we learn by instruction only insofar as we instruct 
ourselves – we learn by instruction from within. At any point in time, those 
expectations (inborn or the result of learning) which have ‘survived’ are those that are 
yet to be eliminated and replaced or modified as the result of the learner’s experience 
of the environment or the anticipated experience thereof, or the learner’s free 
imagination. 

 
Given an evolutionary analysis, we can see that organisms enter the world laden 

with expectations. These expectations, contained within each organism’s genetic 
code (its inborn ‘instructions’), are fallible: ‘Expectations have usually the character of 
hypotheses, of conjectural or hypothetical knowledge: they are uncertain’ (Popper, 
1990, p. 32). Many expectations are latent until activated by stimuli to which the 
organism responds – often, in the case of animals, during exploration (Popper, 1992 
[1974], p. 52). These inborn expectations – such as, for human babies, ‘If I cry I shall 
be fed’ – are about what is so in the world, that is, the world to which the species of 
which the organism is a member has become adapted during the course of evolution. 
Many expectations are challenged by experience, with the effect that living 
organisms are continuously engaged in generating solutions to problems: ‘Every 
organism and every species is faced constantly by the threat of extinction … this 
threat takes the form of concrete problems which it has to solve’ (ibid., p. 177). A 
problem is, in this evolutionary sense, what exists when there is a mismatch between 
an organism’s expectation and its experience (actual or, in the case of some human 
learning, anticipated), and, I suggest, when the organism is inclined to do something 
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to address the disequilibrium that the disappointment of its expectation will have 
occasioned (Swann, 1999; 2012, chapter 2). This is not to imply that equilibrium can 
ever be achieved, only that organisms are predisposed to solve problems (Popper, 
1994, p. 4). 

 
‘All life is problem solving’ (Popper, 1999), but not all organisms learn. Learning 

can be construed as a special case of problem solving: the difference between an 
organism that learns and one that does not is that only the former develops, in the 
context of experience, new dispositions, specifically dispositions that are not purely 
an outcome of genetic inheritance or haphazard organic change (see my 2012, 
chapter 2, and see Popper, 1979 [1972], pp. 343-4, whose account of learning I have 
modified slightly). A disposition in this context is ‘a disposition to react, or ... a 
preparation for a reaction, which is adapted to (or which anticipates) a state of the 
environment yet to come about’ (ibid., p. 344). An organism’s dispositions embody its 
expectations – its (fallible) knowledge – and its preferences; and while expectations 
and preferences are both subject to change through learning, it is the disappointment 
of expectations that, so to speak, drives the learning.  

 
To clarify what is not learning: an amoeba may respond evasively when it 

encounters a toxic fluid; that is, its movements are not entirely random. Its response 
to this kind of problem can become more efficient, in that the period of time it takes to 
run through its repertoire of genetically programmed behaviours can become shorter; 
but, aside from this efficiency gain, the repertoire remains unchanged (Petersen, 
1988, pp. 34-5). An amoeba is not a learning organism because it does not expand 
its repertoire of expectations and responses beyond those that are genetically 
programmed. 
 

Significantly, changes in expectation are accompanied by changes in what the 
organism is capable of experiencing and in its potential responses to its environment 
– that is, what it is capable of doing and inclined to do. An ability to learn is a specific 
form of adaptability, and the ability to adapt confers, potentially, an evolutionary 
advantage. Although learning is dependent on maturation, it involves more than the 
fruition of inborn characteristics. A learning organism develops new expectations, 
preferences and capabilities that may enable it to function more effectively in the 
situations in which it finds itself. 

 
4  All learning – the same process 
 
Popper’s evolutionary analysis posits that all cases of problem solving and learning 
embody the same process, a process of trial and error-elimination – also manifest in 
the evolution of species and the growth of objectified knowledge (ideas expressed in 
a linguistic, symbolic, artistic or technological form). The process of trial and error-
elimination is summarized in the following, oft-cited, simplified schema (Popper, 1979 
[1972], p. 243): 
 

P1    TS    EE    P2 
 
In this schema, P1 represents an initial problem, TS is a trial solution applied to the 
problem, and EE stands for error-elimination, the means by which some trial 
solutions are eliminated – either by natural selection or criticism. The elimination of 
an error gives rise to a new situation and potentially – as shown in the schema – a 
new problem (P2).  
 

Following Tyrrell Burgess (1977, p 129) and in contrast to Popper (see his 1979 
[1972], and 1999, chapter 9), I take the view that – in learning and problem solving in 
general – although mismatches between expectation and actual or anticipated 
experience are discovered, problems (P) have to be created. A mismatch is not of 
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itself a problem. Note, in particular, that in complex human problem situations, any 
single mismatch may be turned into a number of different problems, all of which will 
be expectation-laden and, by implication, value-impregnated. For example, in the 
context of a research project, ‘The respondents didn’t behave in the way I expected 
when I administered the questionnaire’ can be formulated as a problem of ‘how to 
change the behaviour of the respondents’ or ‘how to change the way the 
questionnaire is administered’ or ‘how to find a more effective way of eliciting the 
respondents’ views’ or ‘how better to understand what happened’ (Swann, 2012, p. 
29). Also, although life is full of mismatches between expectation and experience, not 
all of these mismatches are, or need to be, turned into problems. For an organism to 
have a problem it must be dissatisfied with, and thus implicitly or explicitly critical of, 
the state of affairs in which it finds itself – ‘hungry’, for example – and it must wish, by 
implication at least, to achieve a state of affairs it deems to be better, such as ‘not 
hungry’. The organism’s response to a disappointed expectation is predicated, most 
often implicitly, on aspirations (such as ‘I want to eat’), expectations about what is 
possible (‘I can get food’) and values (‘Eating is good’). 

 
It can be seen that problem solving, even for the simplest organism, is not only a 

critical process but also a creative one, though the degree of creativity exhibited by, 
for example, an amoeba is minuscule. When problem solving involves learning, a 
much greater degree of creativity is involved. Learning, like all problem solving, 
involves creativity in the generation of a problem (P1 and P2 in Popper’s simplified 
schema of trial and error-elimination), as discussed above, and in the application of a 
trial solution (TS) – whether or not the solution is routine. It also involves creativity in 
the development of a new disposition, specifically a disposition that is not merely an 
outcome of genetic inheritance or haphazard organic change. For humans, a high 
degree of creativity may be brought to the elimination of error and specific limitation 
(EE). Whereas other animals are largely constrained to discover errors and 
limitations by happenstance, we are well equipped – given our facility for descriptive 
and argumentative language, and our engagement with objectified knowledge – to 
search for them (discussed in Swann, 2012, chapter 3, § 5). We are adept at seeking 
out errors and specific limitations in our expectations by creating test situations. 
 

This Popperian account of learning is broadly compatible with one of two 
commonsense notions, namely that we learn from our mistakes, and it seems that 
many people are ready to accept that much of the substance of the account is true of 
some situations in which learning takes place. But what some people find 
problematic is the idea that learning is invariably and entirely the result of a process 
of the kind I have described – that is, the idea that all of our knowledge is either 
inborn or created by us through a process of trial and error-elimination. The sweeping 
nature of a Popperian evolutionary analysis of learning represents a challenge both 
to orthodoxy in the field of learning theory and to the other commonsense idea about 
learning, namely that we learn at least in part by absorbing informational elements 
from our environment. Also, some people confuse the idea of what happens when 
learning takes place with that of how people learn. But, as mentioned earlier in the 
paper, the two issues are distinct: one can coherently hold that there is only one 
process underlying all learning, while at the same time recognising that people do 
many different things that result in learning.  

 
A common sticking point in understanding an evolutionary analysis of learning is 

the question of what happens when we learn from listening to a set of instructions, 
chatting to our friends, and so on. Surely, it is said, we are not engaging in trial and 
error-elimination. I argue that we are. In order to understand what someone is saying 
we must solve a variety of problems; this we do rapidly and mostly at an unconscious 
level. Whether or not we are aware of it, we are critical and creative listeners. When 
ideas are conveyed, the listener (as the learner) will have tried out and revised 
sequences of expectations with regard both to the nature of the situation and what 
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the speaker was trying to convey. You may be disinclined to acknowledge the 
imagination required to engage with what someone is saying, not least because such 
an activity is commonplace and unremarkable. The process itself is not entirely 
conscious, so you will not be aware of more than a few aspects of it. But regardless 
of how it seems at the time, any process of listening and making sense of what is 
being said is hugely creative and is made possible only by a highly evolved, 
genetically programmed facility for interpersonal communication. This facility 
predisposes us to learn to interpret what may be called signals, to copy signals and 
to create them – purely through trial and error-elimination (Popper, 1992 [1974], 
section 10). 

 
The idea of trial and error-elimination can also be applied to sensory perception. 

Given an evolutionary analysis, we can see that a sense organ is an evolved 
structure that provides potentially very complex information – in the pursuit of 
problem solving. But this complexity, as we actually experience it (whether or not it 
seems that way to us), is in the nature of the organ and its feedback to the brain, the 
expectations with which it is implicitly laden, and the kind of trial-and-error processes 
in which it enables the individual (and species) to engage. Contrary to what is often 
assumed, the complexity is not in the nature of the information it absorbs from the 
environment – as already emphasized, there is no absorption of information or 
informational elements. The organism responds to sensory stimulation, but there is 
no transfer of data. A sense organ helps the organism to interpret external stimuli, by 
a process of trial and error-elimination (see, for example, Popper, 1999, pp. 7 and 
63-4). The eye, then, is an organ that has been retained for its ability to solve 
particular types of problem, including the problem of how to evade danger. Light 
enters the eye and it impacts on the retina, but there is no absorption of data, rather 
the eye helps the organism to interpret visual stimuli, which involves facilitating the 
making of ‘guesses’ as to what is or is not present in the visual field.  

 
 5  Three specific challenges 
 
To conclude, I pose three challenges to those who would favour the idea that some 
learning involves the absorption of informational elements from outside the learner – 
that is, from the environment. 
 

First, I invite anyone who wishes to defend the idea that there is learning by 
instruction from without the learner to make a case for the existence of informational 
elements, or even to make the case for the existence of sense data. Note also that 
when basic informational elements are assumed to exist, they are generally also 
assumed to provide true (or perhaps even certainly true) primary data. Given what 
we currently know, I suggest that, in Popper’s words, ‘these data or elements do not 
exist at all. They are the inventions of hopeful philosophers’ (1979 [1972], p. 63). So, 
the challenge is to identify basic informational elements (whether providing true 
primary data or not). 

 
Second, whereas Popperian selectionism presents a biological description of 

what happens when learning takes place, the idea that we receive informational 
elements from the environment is dependent on analogy and metaphor. The learner 
is often conceived as functioning like a sponge, bucket or radio receiver. But we are 
not like any of those things. Nor do we have a brain or any other organ that functions 
in such a manner that the use of these analogies implies. The function of the brain is 
to select and create. It interprets physical stimuli and nothing is taken in or 
transferred. Analogies between the brain and a computer are also problematic, not 
least because while memory is an outcome of learning, and memories are used in 
processes where there is learning, memory, as it features in biological processes, is 
dynamic and not of the same character as the memory stored in a computer (see, for 
example, Edelman, 1992, chapter 10). Therefore, I challenge anyone who wishes to 
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defend the idea that there is learning by instruction from without the learner to 
provide an account of the process by which the informational elements are received, 
one which goes beyond analogy and metaphor to address the nature of learners as 
biological phenomena.  

 
It might be argued that associationism is one such account. Associationism 

explains the growth of higher-order knowledge by proposing that in such learning an 
individual selects relevant ideas or elements from repeated acts of observation, 
makes associations between these ideas, and stores the associations in memory. 
There are numerous critiques of associationism (for example: Popper, 1979 [1972], 
chapter 2; James, 1980, chapter 6; and Swann, 2012, chapter 4) and as 
philosophical theory it is no longer widely accepted, but what is important in the 
present discussion is that associationism is ‘merely’ a theory about how basic 
informational elements or sense data come to be combined in the ‘mind’. What 
associationism does not provide is any kind of biological account of how these 
various irreducible elements – the elements that are combined – ‘enter the mind’ in 
the first place. 

 
I am aware that Popper’s selectionist account of learning has itself been 

construed as a metaphor because, for example, he proffers the idea of the mind as a 
searchlight as opposed to a bucket (Popper, 1979 [1972], appendix 1). But although 
Popper uses analogy and metaphor in his discussions of learning, these are used 
illustratively and are not a substitute for a biological theory. When Popper uses the 
searchlight metaphor, he does so within the context of a much broader theory, a 
‘descriptive epistemology’ (Campbell, 1974, p. 413) which explains that the same 
process – as outlined above – not merely a similar process, applies to the growth of 
objectified knowledge, individual learning and the evolution of species.  
 

Third, if you wish to defend the idea that learners receive basic informational 
elements or sense data from the environment, I would urge you to explain why in any 
particular situation some individuals receive some informational elements and not 
others. I anticipate that one type of explanation will refer to flaws in the ‘receiving 
mechanisms’ of would-be learners. Explanations of this kind, however, usually leave 
unanswered the question of why people with sensory disabilities or specific 
limitations of brain function are often highly successful learners; that is, they 
compensate for what they cannot do by developing what they can do – a propensity 
we all possess. An explanation is also required to account for the fact that even when 
there are no assumed flaws in the learner’s receiving mechanisms, not everything 
that could be absorbed is taken in. Selection seems inevitably to be a fundamental 
part of the explanation. If you are prepared to accept selection as an aspect of what 
happens when learning takes place, I would challenge you to defend your decision to 
reject taking the idea further.  
 

In short, why should anyone, when presented with this evolutionary analysis of 
learning, remain faithful to the view that what we know is built upon (or out of) 
informational elements which are somehow internalized during a process of 
instruction from without? In the absence of a satisfactory response to these 
challenges, I propose that the idea that we absorb informational elements from our 
environment be abandoned and that we seek to replace the practices of formal 
education in which it is embedded with practices that better reflect the nature of what 
happens when learning takes place. 

 
It should be noted that a rational decision as to whether ‘learning never involves 

the absorption of informational elements from outside the learner’ is preferable to the 
idea that ‘some learning involves the absorption of informational elements from 
outside the learner’ requires substantial engagement in philosophical thought. Both 
ideas are metaphysical rather than scientific. They purport to describe what is so in 
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the world and, although they have stimulated the development of scientific theories 
(in the case of the former, see Swann, 2012, chapter 9), they are not themselves 
susceptible to scientific testing; that is, neither can be effectively challenged by 
reference to hard evidence. They can, however, be critically discussed.  
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