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1 - The Absolute Basics 

Here from Smith (op. cit.) is how we introduced Piaget's genetic epistemology [Wikipedia briefing] to second 

year psychology undergraduates at what is now Cardiff Metropolitan University. Drawing from both 

primary and secondary sources - Piaget (three op. cits. inf.) and Hunt (op. cit. inf.), respectively - we 

began with definitions of the core Piagetian concepts, as follows ... 

 
KEY CONCEPT - DEVELOPMENTAL PERIODS AND STAGES: One of Piaget's greatest claims to 

fame lies in his recognition that adult cognition does not just happen. It exists only as the result of many years 

of prior cognitive development, during which a large body of knowledge has been taken on board. Moreover, 

this development does not proceed linearly with time. Instead, it takes place in "surges"; in stages and sets of 

stages, each characterised by a particular set of cognitive abilities. Moreover, the abilities at any one stage form 

the skeleton of the more advanced abilities which emerge at the next stage. Ten such stages are described in 

the text, and are organised into three sets of stages known as periods. The first of these periods, the 

sensorimotor period begins at birth, lasts about two years, and is a period of rapid intellectual growth. This is 

followed by the representational period, which lasts until middle childhood and is the period of semantic 

memory [glossary] formation. And this is followed in turn by the operational period, which begins in middle 

childhood and culminates in the adult intellect. 

YouTube consolidation viewing (7 mins.) 

KEY CONCEPT - THE SCHEMA: This is Piaget's term for the sort of mental structures he believed are set 

up within the infant brain whenever knowledge is acquired. Put simply, schemas (or, more properly, schemata) 

are knowledge [glossary]. In Piaget's analysis they can be of two types, namely knowledge about things (known 
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nowadays as propositional knowledge [glossary]) and knowledge of how to do things (known nowadays as 

procedural knowledge [glossary]). The point is that schemas get more and more complex as the child's cognitive 

abilities develop. One of the earliest types of schema to develop is the action schema. These are mental 

structures capable of guiding motor activity, and are what knowledge "consists of" or "looks like" in the early 

stages of the sensorimotor period. 

YouTube consolidation viewing (6 mins.) 

KEY CONCEPT - CIRCULAR REACTIONS: This is Piaget's term for what happens in the mind when an 

activity is recognised as being able to influence what happens next. It is the resulting action - stimulus - 

repeated action - repeated stimulus - etc. cycle of events which earns it the name "circular". (The term may 

have been taken from Watson, 1908, who applies it to similar behaviour patterns in monkeys.) Three 

progressively more advanced types of circular reaction are detailed in Section 2(a ( ii, iii, and v)). The primary 

circular reaction is the defining characteristic of sensorimotor stage SM2, the secondary circular reaction 

is the defining characteristic of sensorimotor stage SM3, and the tertiary circular reaction is the defining 

characteristic of sensorimotor stage SM5. 

YouTube consolidation viewing (1 min.) 

KEY CONCEPT - OBJECT PERMANENCE: This is Piaget's term for the gradual emergence of the 

recognition that objects have a continued and independent existence within the world. Before this 

understanding develops, the world is treated according to the rule that out of sight is out of mind. That is to 

say, once you can no longer see an object it has effectively ceased to exist. This type of behaviour is typical of 

the human infant until age 8 - 9 months (and of nonhuman primates until the ages shown in Section 3 below). 

At that age, the child begins to search for objects which have left the field of gaze. 

YouTube consolidation viewing (4 mins.) 

This is part of what Hunt calls the child's "discovery of a universe independent of himself" (p138), and, in that 

it leads eventually to a mental discrimination being made between the 'me' (that which is always there) and the 

'non-me' (all those other things which keep coming and going), it is also central to the whole process of forming 

a personal identity (or "self concept"). 

YouTube consolidation viewing (9 mins.) 

KEY CONCEPT - MENTAL OPERATIONS: An operation is "an internalised action which becomes 

reversible" (Piaget, 1953, p32, cited in Hunt, 1961, p110). It is what you do to and with the conceptual content 

of your mind, once you are capable of acquiring such content. The ability to carry out mental operations 

emerges during the preoperational period and this fundamentally new type of "thinking" rapidly replaces the 

sensorimotor schema as the basis of mental information processing. Operations are then the defining 

characteristic of the concrete and formal operational periods. 

YouTube consolidation viewing (13 mins.) 

2 - Stages and Indicative Behaviours 

There are six stages to the sensorimotor period, followed by two further periods with two stages each, 

and each stage is characterised by its own test paradigm. There is no definitive version of Piagetian stage 

numbering/naming: we are here largely following Hunt (1961; especially the p172 footnote). 

 
(a) Sensorimotor Period: This is the simplest form of intelligence, and lasts in humans from age 0 to roughly 2 years. 

At the outset, the infant relies solely on an inborn set of reflexes, but by its completion these have been massively 

modified by subsequent experience. Nonetheless, there is a typical quality of this level of intelligence, which is that it 

involves the perceptual and motor systems more or less in isolation. The main memory and problem solving systems 

are not yet in place, and so can play little part in modulating what goes on "beneath" them. The sensorimotor period 

consists of six stages (abbreviated SM1 through SM6) as now described. Notes in the format [Jacq = 25m] show the 

earliest age of acquisition by Piaget's daughter Jacqueline of the abilities shown (from Piaget, 1945, cited in Hunt, 

1961, Chapters 5 and 6).  

i) Sensorimotor Stage 1 - Reflexes (0-1 month): SM1 is the simplest form of sensorimotor intelligence. It 

begins as the ability of sensory input to trigger and deliver simple reflexes (which Piaget regards as innate 

https://www.smithsrisca.co.uk/konrad-system-glossary.pdf#:~:text=Proposition%3A
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https://www.youtube.com/watch?v=EZxkL6hcCvw


schemas). These are gradually modified and improved with practice. In human infants, this stage lasts roughly 

from age 0 - 1 month, and the characterising stage behaviours are ... 

selected sensory input generates particular reflexes 

eye tracking 

oral suction 

prehensile gripping. 

ii) Sensorimotor Stage 2 - Primary Circular Reactions (1-4 months): SM2 intelligence is an improvement on 

SM1 intelligence, and comes when behaviours can be both repeated, and inter-coordinated. The objects of these 

behaviours remain parts of the body and close objects. What is important is that circular reactions emerge 

between the actions of one part of the body and subsequent input from another, thus ... 

"When the hand can grasp what is held in the mouth or bring to the mouth what it has grasped, and 

when the hand can grasp an object that the eyes see, or carry in front of the eyes an object that the mouth 

is holding, then the hitherto separate images that the eye, mouth and hand have of the object unite into 

one ....." (Spinozzi and Natale, 1989, p28.) 

In human infants, this stage lasts roughly from age 1 - 4 months, and the characterising stage behaviours are ... 

repetition of simple behaviours 

inter-coordination of hand, eye, and mouth.  

iii) Sensorimotor Stage 3 - Secondary Circular Reactions (4-8 months): SM3 is an improvement on SM2, and 

comes when Stage 2 behaviours can be applied to more distant objects. The typical opportunity for this sort of 

improvement to occur is when the subject accidentally acts upon an object and comes to notice what happens 

as a result (a noise, or movement, etc). This is another instance of a circular reaction, because the subject then 

repeats the original action specifically to make the original outcome happen again. (Piaget describes this as 

"making interesting sights last".) This, of course, rapidly leads to cause-and-effect associations being made. 

In human infants, this stage lasts roughly from age 4 - 8 month, and the characterising stage behaviours are ... 

secondary circular reactions 

search for fallen objects 

systematic imitation of sounds and movements 

awareness of cause and effect [Jacq = 3m] 

iv) Sensorimotor Stage 4 - Coordination (8-12 months): SM4 is an improvement on SM3, and comes when 

Stage 3 sequences develop more complex organisation. The typical ability here is that of coordinating a series 

of individually simple sequences so as to achieve a desired goal. In other words, this is the stage when planning 

and intentionality are first seen. This rapidly leads to means-end relationships being formed. This is also the 

stage where the phenomenon of object permanence starts to become apparent. In human infants, this stage 

lasts roughly from age 8 - 12 months, and the characterising stage behaviours are ... 

emergence of intentionality and means-end relationship 

removal of obstacles 

search for hidden objects (early object permanence) 

constant shape [Jacq = 8m] 

v) Sensorimotor Stage 5 - Tertiary Circular Reactions (12-18 months): SM5 is an improvement on SM4, and 

comes when deliberate trial and error exploration of objects takes place. This is the most advanced type of 

circular reaction so far. It is the stage of what Miller (1978 [Amazon]) calls the "infant scientist" (p49). This 

enables the Stage 4 means-end relationships to be achieved in progressively larger numbers of ways. Object 

permanence behaviours continue to improve. Onomatopoeic language begins, with words like "bow-wow" and 

"choo-choo". In human infants, this stage lasts roughly from age 12 - 18 months, and the characterising stage 

behaviours are ... 

tertiary circular reactions 

trial-and-error exploration 

use of supports and tools 

advanced prehension 

intermediate object permanence 

onomatopoeic words 

systematic imitation and mirror awareness [Jacq = 11.5m to 13m] 

https://www.amazon.co.uk/Theories-Developmental-Psychology-Patricia-Miller/dp/071672846X/ref=sr_1_1?crid=CL1MXF51CTSB&dib=eyJ2IjoiMSJ9.n16lI9XndAOZHx9fCJkfVy36SS4Rjw8efx51wqj5vZj2m2nQBRsVLWaJvYB_fHwI.NzZ0UREdkIJyHKi8z-AYnbJKk11RA-F-7rQlp-nW--s&dib_tag=se&keywords=patricia+miller+piaget&qid=1709535366&s=books&sprefix=patricia+miller+piaget%2Cstripbooks%2C66&sr=1-1


YouTube on Mirror Awareness (2 mins.) 

vi) Sensorimotor Stage 6 - Invention (18-24 months): SM6 is an improvement on SM5, and comes when thought 

processes become internal. This is because the child can now process mental symbols of the objects in the real 

world, rather than the objects themselves. This shows itself in the ability for deferred imitative behaviour, 

that is to say the imitation of a piece of behaviour some time after exposure to it. This makes for a quantum 

leap in cognitive ability because it allows problems to be taken away from the scene and solved at leisure at 

another time and place. Object permanence behaviours are now fully established, with hidden objects being 

persistently looked for because their continued existence somewhere is known. In human infants, this stage 

lasts roughly from age 18 - 24 months, , and the characterising stage behaviours are ... 

internal thought processes 

search for lost object (advanced object permanence) 

foresight 

deferred imitation 

recounting of past events 

naming of objects 

"What's that?" questions 

symbolic imitation [Jacq = 18m]. 

Observations of the child at play are also important, looking to tick off the following play types ... 

Play Type IA: Playful Make-Believe 

Projection of symbolic schemas onto new objects. Make-believe. [Jacq = 19m; e.g., dolls crying.] 

Play Type IB: 

Projection of imitative schemas onto new objects. [Jacq = 19.5m; e.g., use of doll's chair as trumpet.] 

Play Type IIA: Games of Object Similarity 

Identification of object B with object A. [Jacq = 21m; e.g., use of seashell as cup.] 

Play Type IIB: Games of Imitation 

Identification of own body with others. Games of imitative role play. [Jacq = 23m; e.g., 

pretending to do the ironing as though the washer-woman.] 

(b) Representational Period - Preconceptual Phase (REP.1): REP.1 is an improvement upon all the stages of the 

sensorimotor period. One of the main advances here derives from the existing (SM6) ability to use symbols. These 

symbols are internal representations ("preconcepts") of the world, and are then processed by an emerging repertoire 

of cognitive operations, such as enclosure, proximity, and line and angle. However, there remain significant 

weaknesses in these thought processes (which is why the period is called preoperational). For example, preconcepts 

still retain large sensorimotor elements. Also the cognitive operations are not reversible, and are characterised by being 

self-referenced (i.e., egocentric) and rigid. In humans, this stage lasts roughly from age 2 - 4 years, and the 

characterising stage behaviours are ... 

Stage REP.1A: Early Preconceptual (2 - 3 yr) 

Development of imagery. 

Stage REP.1B: Late Preconceptual (3 - 4 yr) 

Topological relationships such as proximity, separation, order, enclosure, and continuity-discontinuity. [Jacq 

= 19.5m.] 

Play Type III (Various Substages): Begins with decentred and reversible thought [Jacq = 25m], then moves on 

to anxiety-reducing play when real activities forbidden [Jacq = 28m], and eventually to the ability to anticipate 

consequences should a certain event transpire [Jacq = 4yr 7m]. 

The key table-top test in this stage is the use of (and ability to learn from) "manipulatives" [= tangible teaching aids, such as 

abacus, scales, construction kits, etc., etc.] ... 

YouTube on Manipulatives (4 mins.) 

(c) Representational Period - Intuitive Phase (REP.2): REP.2 is an improvement upon preconceptual thought, and 

reflects preconcepts being gradually replaced by full (and therefore far more intellectually efficient) concepts. These 

concepts are the representations which give the period its name, and the representations are the concepts. The 

operations carried out on the concepts involve class, relationship, and number, combinativity, reversibility, 

https://www.youtube.com/watch?v=M2I0kwSua44
https://www.youtube.com/watch?v=hUEkmcTeIos


associativity, and identity. In humans, this stage lasts roughly from age 4 - 7.5 years. The characterising stage 

behaviours are ... 

Stage REP.2A: Early Intuitive (4 - 5.5 yr) 

Easily misled by appearances. Little reversibility. Fails quantity conservation task because, although objects 

have permanence, quantities do not. 

 

Stage REP.2B: Late Intuitive (5.5 - 7.5 yr) 

Partial manual manipulative recognition without vision. Now passes simple quantity conservation task. 

 

The key table-top test in this period is the Conservation Task [Wikipedia briefing] ... 

YouTube Conservation Task (4 mins.) 

(d) Operational Period - Concrete Operational Phase: OP.1 is an improvement upon the preoperational period. 

The main advances here come from the still growing repertoire of cognitive operations, and by decreasing 

egocentricity of thought. Now, for example, the child acquires the mathematical operations of addition, subtraction, 

multiplication, and division, as well as those of class inclusion and conservation. However, there still remain 

weaknesses in these thought processes, especially in such areas as the hypothetical. In short, concrete thinkers can 

only successfully process the actual world. They are far poorer at seeing how things might be, if only 

circumstances were different. In humans, this stage lasts roughly from age 7.5 - 11 years. 

 

Stage OP.1A: Early Concrete (7.5 - 9 yr) 

Full manual manipulative recognition without vision. Full (or "necessary") conservation of quantity: ie quantity 

is now immune to repeated divisions and recombinations. 

 

Stage OP.1B: Late Concrete (9 - 11 yr) 

Sense of projective space. Relative perspective. 

 

The key table-top test in this period is the Three Mountain Task [Wikipedia briefing] ... 

YouTube the Three Mountain Task (2 mins.) 

[the seven-year-old wins!] 

(e) Operational Period - Formal Operational Phase: OP.2 is an improvement upon the concrete operational period. 

The main advances here come from the ability to generate and test hypotheses. This in turn allows operations to be 

carried out upon operations, and allows thought to become abstract as well as logical. It is a period of hypothesis 

testing. In humans, the development of this stage lasts roughly from 11 - 15 years, but it has been suggested that not 

everybody actually get through it. 

 

Stage OP.2A: Early Formal (11 - 12 yr) 

Ability to follow an argument regardless of its concrete content. Conservation of volume as well as quantity. 

 

Stage OP.2B: Late Formal (13 - 15 yr) 

Efficient use of the rule of one variable. Hypothetico-deductive thought. 

 

The key table-top test in this period is the Rule of One Variable Task [no convenient briefing] ... 

No YouTube yet available 

3 - Related Animal Research 
 

Piaget's work has inspired generations of educators and educational psychologists, and there have also 

been attempts to apply it to animals. The best early summary of this field was by Francesco Antinucci 

[university homepage], in his (1989) "Cognitive Structures and Development in Nonhuman Primates" 

[Amazon], a collection of papers by himself and other researchers. Here, from three of the contributed 

papers, are some of the ages-of-achievement for three nonhuman primates ... 

 
Macaques (Poti, 1989) 

https://en.wikipedia.org/wiki/Conservation_(psychology)
https://www.youtube.com/watch?v=gnArvcWaH6I
https://en.wikipedia.org/wiki/Three_mountain_problem
https://www.youtube.com/watch?v=mcqAWzW4DfQ
https://stlab.istc.cnr.it/stlab/staff/francesco-antinucci-2/
https://www.amazon.co.uk/Cognitive-Structures-Development-Comparative-Neuroscience/dp/0805802428/ref=sr_1_1?crid=1ZL5BH2P9A890&dib=eyJ2IjoiMSJ9.1QyJkx15_S03qODIuJVW3Q.pmvMeMhxNDs9cxOMvej6PxGzcAvGa7reEO8ndd7QW2w&dib_tag=se&keywords=antinucci+primates&qid=1709189557&s=books&sprefix=antinucci+primates%2Cstripbooks%2C250&sr=1-1&ufe=app_do%3Aamzn1.fos.d7e5a2de-8759-4da3-993c-d11b6e3d217f


SM1 - partial visual pursuit    7 days 

SM2 - mature visual pursuit    11 days 

SM2 - visually guided manual prehension  25 days 

SM3 - searching for hidden objects   43 days 

SM4 - object concept     92 days 

 

Capuchin Monkeys (Spinozzi, 1989) 

SM1 - partial visual pursuit    10 days 

SM2 - mature visual pursuit    26 days 

SM2 - visually guided manual prehension  61 days 

SM3 - searching for hidden objects   82 days 

SM4 - object concept     183 days 

 

Gorilla (Spinozzi and Natale, 1989) 

SM1 - partial visual pursuit    32 days 

SM2 - mature visual pursuit    66 days 

SM2 - visually guided manual prehension  168 days 

SM3 - searching for hidden objects   195 days 

SM4 - object concept     427 days 

 

Other contributions (see original) indicate that cognition in non-primates ceilings at something between 

SM2 and SM4 depending on the species involved, whilst monkeys go on to between SM5 and SM6, and 

the great apes go on to achieve "representational intelligence" at an "early preoperational" stage (p245). 

This agrees broadly with Chevalier-Skolnikoff's (1981) analysis which classed the great apes, dolphins, 

seals, dogs, cats, bears, and elephants, as "highly intelligent" animals, capable of achieving SM5 - SM6. 

 

In fact, the study of animal problem solving goes back to the 19th century when early behaviourists such 

as Edward Thorndike (e.g., Thorndike, 1898) began experimental investigation of animal intelligence. 

Indeed, the rise of the behaviourist school can be traced in large part to a serious polarisation of opinion 

as to how animal intelligence studies were to be interpreted. Broadly speaking, the behaviourists rejected 

the idea that animals were capable of "insightful" processes, whilst the gestalt psychologists believed 

that they were. The ensuing arguments were long and bitter, and frequently reduced to problems of 

definition. Maier (1931), for example, argued that the then current definitions of learning, insight, and 

reasoning were "so vague and elastic" as to prejudice their scientific value (p332). The behaviourist laws 

were "quite inadequate" to explain insightful behaviour, he claimed, but the gestalt psychologists had 

nothing better to offer. "Insight", he wrote, "has not been defined so as to be experimentally useful" 

(p332). Your position on animal intelligence, therefore, remained a matter of which psychological school 

you subscribed to, with the gestalt psychologists continuing to maintain that problem solving by insight 

was qualitatively different to problem solving by trial and error.  

 

The classic Gestaltist work from this era is Wolfgang Kohler's (1926) "The Mentality of Apes" 

[Amazon]. Kohler presented a chimpanzee named Sultan with a variety of problems. In one of these, a 

basket of fruit was suspended out of reach by a length of twine passing upwards through a ring, and then 

taken off laterally, tied into a loop, and looped around one of the branches of his cage's climbing frame. 

(that is to say, the fruit was not hanging directly downwards from the branch, but was some distance 

from it.) After some time looking up at the basket from beneath, Sultan simply went over and climbed 

the tree, tugged at the twine until it broke, and collected his fruit. The Gestaltists claimed insight, while 

the critics asked why the animal had not simply unlooped the twine. Behaviourists still argued that the 

problem of learning had not been solved, merely restated. Spence (1938), for example, wrote that there 

was still no "satisfactory theoretical account of how such an insight factor operates to produce such 

sudden learning" (p214). And as to what was actually in the animal's mind when it set off to climb the 

tree, who can ever know! 

https://www.amazon.co.uk/Mentality-Apes-Wolfgang-K%C3%B6hler-ebook/dp/B00AZK06R2/ref=sr_1_1?crid=1QJ45RPFJYOJ9&dib=eyJ2IjoiMSJ9.gd_CsDGFbrxJvLiCqwAZa5UHt5cS4aqPoUeOWTQYap7Yy6Us708Vf2dzFRcTGo8tEhJaHeBeZfwnLScLN7KaAM56oXNi6J2FDDpUqgGwHfA.KAaKvI-O2mj60wcM1mAGItGCeatBx5RU8xfc4IffWo0&dib_tag=se&keywords=kohler+mentality+of+apes&qid=1709536413&s=books&sprefix=kohler+mentality+of+apes%2Cstripbooks%2C67&sr=1-1


 

The next advance came in 1949, when Harry Harlow (soon to become famed for his work on attachment 

in infant monkeys), chanced upon a phenomenon known as learning to learn. The Harlow (1949) 

experimental paradigm involved seating a subject animal in an apparatus known as the Wisconsin 

General Test Apparatus [Wikipedia briefing]. This consists of a cage for the animal, a stimulus tray which 

the animal can reach out to and manipulate, and a one-way vision screen behind which the experimenter 

sits. Set into the tray are two food wells, each of which can be covered by a particularly sized, shaped, 

and coloured stimulus item. 

 

This set-up enables what is known as discrimination learning [Wikipedia briefing] to be investigated. That is 

to say, you can measure how long it takes the animal to learn that one particular stimulus shape always 

covers a food reward, whilst the other shape does not. In Harlow's first experiment, he gave 344 such 

problems to eight monkeys and found that performance gradually improved. With the first 8 problems, 

for example, performance on the second trial (the first opportunity to demonstrate learning) was only 

52% (ie 2% above chance). For the second block of 8 problems this had risen to 65%. And for the last 

100 or so had risen to 97%. The animals had become accustomed to meeting the task demands. They 

had learned to learn. Harlow called this learning to learn effect a discrimination learning set, and 

described it as a "highly predictable, orderly process" of transfer of learning from one problem to the 

next. Such learning sets represent a highly appropriate use of learning resources, and have some 

significant implications ... 
 

"The learning set is the mechanism that changes the problem from an intellectual tribulation into an intellectual 

triviality and leaves the organism free to attack problems of another hierarchy of difficulty." (Op. cit., p56.) 

 

"It is learning to learn efficiently in the situations the animal frequently encounters. This learning to learn transforms 

the organism from a creature that adapts to a changing environment by trial and error to one that adapts by seeming 

hypothesis and insight." (Ibid, p52).  

 
Key Concept - Learning Sets: A learning set is a cognitive skill. It is a (hypothetical) cognitive structure, 

created by prior experience with a particular type of problem, so that future occurrences of that problem will 

be approached in the same way. This (usually) allows all problems of a given type to be solved more efficiently 

than would otherwise have been the case. Perhaps significantly, Hunt (1961) claims that learning sets are 

fundamentally the same thing as Piaget's concrete operations. 

 

In a later experiment the same monkeys were exposed to discrimination reversal tasks, wherein the 

"right" answer reversed every 8 trials. The same learning to learn effect was soon observed. Harlow's 

interpretation was decidedly anti-behaviourist: 

 
"By the time the monkey has run 232 discriminations and followed these by 112 discriminations and reversals, he 

does not possess 344 or 456 specific habits, bonds, connections, or associations. [but] a generalised ability to learn 

any discrimination problem." (Ibid, p57; italics original.) 

 

In a later study again (Harlow, 1951, cited in Hunt, 1961), monkeys had to learn to pick the odd-man-

out from a pair-plus-one stimulus set. On first exposure to the task, they typically took upwards of 400 

trials to reach a 90% correct success criterion. By the 60th exposure, however, they were 90% correct 

on the first trial. As Hunt puts it, they seemed to have "learned the 'concept' of oddness" (p81). The 

learning set is like a mental habit, therefore. The animal has learned where to look, what to look for, and 

what to do (mentally first, and then behaviourally) when it finds it. For reasons such as this, Hunt (p115) 

holds that concrete operations are analogous both to Harlow's learning sets, and to the operations carried 

out by computer programs. Which means that Piaget's operations and schemas, and Harlow's learning 

sets are both processes close to that area of cognition we class as semantic memory..... 

https://en.wikipedia.org/wiki/Wisconsin_General_Test_Apparatus
https://en.wikipedia.org/wiki/Discrimination_learning


 

4 - Related Palaeontological Research 
So what about fossil hominids? If the great apes can achieve early preoperational intelligence and 

humans can "go all the way", where on this continuum would the cognitive abilities of the transitional 

species have fallen? Back with the pongids, up with the sapients, or perhaps somewhere in between? Or 

have they simply been dead too long for their cognitive processes to be investigated at all? The 

University of Colorado anthropologist Thomas G. Wynn [Wikipedia biography] has cleverly tried to get inside 

the mind of these extinct transitionals by studying the artefacts they left behind. As set out in Wynn 

(1989), there are four steps to his argument: (1) - spatial thinking is a precondition of an animal's being 

able to locate food, shelter, and a mate, and therefore has a serious survival value, (2) - the sequence of 

stone tool flakings can usually still be seen, (3) - if you know the sequence of flakings, then you can 

analyse how hammer and stone were being manipulated at the time, and (4) - if you know the 

manipulations involved, you can start taking educated guesses at the cognitive concepts and operations 

which supported them. Wynn then identifies two major groups of these cognitive concepts and 

operations: 

 
(a) Topological Concepts: These are concepts of two-dimensional geometry, for example whether a point is 

inside or outside of a given boundary shape, or whether two points are connected, or two shapes equivalent, or 

two points close or far away. Three topological concepts in particular can be seen in stone knapping, namely 

proximity-separation, sequential order, and the pair. 

 

(b) Projective Concepts: These are concepts of viewpoint and perspective, and allow a mental representation 

of an object to be constant while it is physically seen and felt from a variety of different directions. The point 

is that a stone knapper needs to know his/her intended blade-line even when working on the reverse side of the 

stone. The necessary projective concepts and skills are symmetry, regularity, and the ability to "see" the cross-

sectional form of a stone without actually cracking it open. These all require complex three-dimensional 

imaging skills. 

 

Wynn then reviews a large range of stone tools from three East African sample sites, namely the 

Zinjanthropus bed at Olduvai (late Oldowan; H. habilis; ca 1.7 mya), later beds at Olduvai (early 

Acheulian; H. erectus; ca 1.35 mya), and a site called Isimila (late Acheulian; presapients; ca 300,000 

ya). A typical Oldowan crude chopper, for example, required only four closely struck blows, but these 

were likely to have been delivered as two opposed pairs. This implicates a minimum competence in 

this instance of proximity-separation and pairing. The early Acheulian tools evidence a larger numbers 

of blows, and these seem to be guided by the intention to maintain a single straightish cutting edge.  And 

the even more advanced late Acheulian bifaces evidence a clear prior intention as to the desired final 

shape. 

YouTube Wynn at work (144 mins.) 

If we then, like Richard (1987), compare these abilities with the stage behaviours shown in the previous 

section, we see (a) that the Oldowan concepts of space call for abilities somewhere in the REP.1B (Late 

Preconceptual) stage, (b) that the early Acheulian concepts call, perhaps, for REP.2B (Late Intuitive) 

abilities, and (c) that the projective concepts of the late Acheulian bifaces call for the relative perspective 

abilities of the OP 1B (Late Concrete) stage. This gives the habilid toolmakers a mental age of 4 years, 

the erects a mental age of 6 years, and the presapients a mental age of (say) 10 years. 

5 - Further Reading 

https://en.wikipedia.org/wiki/Thomas_G._Wynn
https://www.youtube.com/watch?v=yG90PRnPXVw


The classic work in all this is Jean Piaget's (1950) "Introduction à l'Épistémologie Génétique" [Amazon 

(1971 English edition)]. The commentary work is J. McVie Hunt's (1961) "Intelligence and Experience" 

[Amazon]. 

[Home] 

https://www.amazon.co.uk/Genetic-Epistemology-Jean-Piaget-1971-10-03/dp/B01FGIMIBE/ref=sr_1_2?crid=3UWTIKRTKX52G&dib=eyJ2IjoiMSJ9.mzQX3yeB8MYDcCe2MZRllgufcvc7Sd9lEhHuwcw6kY3H50I93tQPEIrNLrN4Mm0Q2xOj7fXD7IhhXmoMeaE2peSYAz4kltTdeI-1oqvDN35dIOtsHKfL9Z8QbIea-_yCLitJTr3ScvqqJmWGDh0xg10dwOHjmkBZq3Y4Vg06tTTq0zzwVG9xzuDilpFZ4m1QOiYrdpIngdqAe8nvS6xGUwtY8HdWLaRantnoGd_2tpo.CNPqyS5GaIb_2AHWOvTkQ6r-phJ9hPfq5i4IA_5wevs&dib_tag=se&keywords=piaget+genetic&qid=1709537683&s=books&sprefix=piaget+genetic%2Cstripbooks%2C69&sr=1-2
https://www.amazon.co.uk/Genetic-Epistemology-Jean-Piaget-1971-10-03/dp/B01FGIMIBE/ref=sr_1_2?crid=3UWTIKRTKX52G&dib=eyJ2IjoiMSJ9.mzQX3yeB8MYDcCe2MZRllgufcvc7Sd9lEhHuwcw6kY3H50I93tQPEIrNLrN4Mm0Q2xOj7fXD7IhhXmoMeaE2peSYAz4kltTdeI-1oqvDN35dIOtsHKfL9Z8QbIea-_yCLitJTr3ScvqqJmWGDh0xg10dwOHjmkBZq3Y4Vg06tTTq0zzwVG9xzuDilpFZ4m1QOiYrdpIngdqAe8nvS6xGUwtY8HdWLaRantnoGd_2tpo.CNPqyS5GaIb_2AHWOvTkQ6r-phJ9hPfq5i4IA_5wevs&dib_tag=se&keywords=piaget+genetic&qid=1709537683&s=books&sprefix=piaget+genetic%2Cstripbooks%2C69&sr=1-2
https://www.amazon.co.uk/Hunt-Intelligence-Experience-HUNT-INTELLIGE/dp/0471069078
http://www.smithsrisca.co.uk/

