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Brinck Q2and Liljenfors present an interesting argument backed by developmental
data that metacognition emerges from intersubjectivity:

We maintain that intersubjectivity plays two distinct, yet complementary
developmental roles. Intersubjectivity constitutes the foundation of, on the
one hand, the awareness of mind and cognition, and on the other, the
awareness of cognition about cognition, or metacognition.

That intersubjectivity is an important factor for building an understanding of what
goes in other people’s and one’s own mind strikes us as very plausible. Our
concern is with how one could make this empirically testable. This is difficult for
two reasons. It is not clear to us what precisely is meant by metacognition and it
has become clear (Beran, Brandl, Perner, & Proust, 2012 Q3) that to show metacogni-
tion especially in non-verbal or pre-verbal creatures is extremely tricky.

Like Proust (2007), the authors distance their use of metacognition from metare-
presentation: ‘We explainmetacognition as amanagement of cognitive resources that
does not necessitate algorithmic strategies or metarepresentation.’ But unlike Proust,
they do require metacognition to be recursive, referring to ‘the awareness of
cognition about cognition, or metacognition’. Nonetheless, in their weaker version
of ‘implicit metacognition’, they follow Proust: ‘we define implicit metacognition as
the monitoring and control of hierarchical cognitive processes in activities that
require purely causal strategies for reaching goals or completing tasks.’

Both definitions have their problems with empirical evidence. Following the
definition of implicit metacognition leads to inflationary use and, what one could
call, pan-metacognition, that is, the notion that just about every behaviour requires
metacognition. Take, for instance, the reafference model of action control in its
more modern versions employing forward models (Wolpert, Ghahramani, &
Jordan, 1995). In these theories, it is assumed that when a motor command is
issued, for example, in order to move your hand towards an object, a forward
model is used to predict where the hand should be at a certain time. A comparator
process monitors the match between the predictions from the forward model and
perceptual feedback to correct any errors. These processes can be hierarchically
structured in terms of larger movements and their component movements
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(Jeannerod 1997). As far as we can tell, these control mechanisms would qualify as
implicit metacognition. Q4Carruthers (2008) illustrates this with a cat that gauges its
ability to reach the other side of the abyss before it jumps. It looks to us that the cat
is thinking: ‘Will I make it or not?’ If this is metacognition, then we ask why inter-
subjectivity would be so important for it to develop. And how could mountain
goats be so adept at rock climbing more or less right after birth? In sum, if one
wants metacognition defined in terms of monitoring and control, then one needs
to make sure that it does not make all behaviour metacognitive. Such a definition
we have not yet seen.

If we follow the standard, recursive definition of metacognition as ‘cognition of
cognition’, we would in the spirit of cognitive science, agree with the authors and
not just count thinking as cognition but any mental state with representational
content, including desires, emotions, and so forth. As it stands, this definition
includes cognitions about other people’s cognitions (typically described as ‘theory
of mind’) as well as one’s own (metacognition in the narrow sense). There is an
ongoing debate on how to show understanding of other people’s mind in infants
and young children who cannot yet describe their understanding in words, and
one has to infer their mentalizing abilities from their behaviour. This problem is
exacerbated for metacognition as we have recently tried to point out (Perner, ):

If I want to predict whether you will come to our meeting I have to know
whether you know that it takes place (a clearly recursive representation). So
if I can make a correct prediction we have some basis for claiming that I must
have a metarepresentation of your knowledge. Now we . . . consider know-
ledge of one’s own knowledge state (the central case ofmetacognition). If I need
to predict whether I will go to the meeting I just have to know that it takes
place. I do not need to know that I know it takes place. This would be superflu-
ous. Hence, from my correct prediction of what I will do we cannot convin-
cingly infer metacognition as a recursive concern about my own knowledge.

This problem affects much experimental evidence for metacognition based
on non-linguistic behaviour, for example, the evidence that chimpanzees and
2-year-and-6-month old children look for more evidence before committing them-
selves to a choice. In Call and Carpenter ’s (2001; cited by the authors) study,
children and chimps saw that one of several tubes was being baited. In one condi-
tion, they saw which tube it was, whereas in the other, they did not. They had the
option to peek through the tubes to see where the bait was before committing
themselves to one of them. Children and animals looked more often when they
did not know the specific tube than when they did. This is taken as evidence for
metacognition. Presumably, our intuition is that they need to know when they do
not know in order to peek first. But is that really necessary? Simply lacking know-
ledge leads to exploration, whereas knowing where the bait is leads to a choice.
What would it help them, in addition, to know that they do not know?

These problems have to be overcome before Brinck and Liljenfors can really put
their theory to test. In particular, if we want to test whether more social (more inter-
subjectively experienced) species are more metacognitive than less social ones, we
need a reliable measure of metacognition that does not rely on verbal report.
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by annotating your proofs with the necessary changes/additions.
• If you intend to annotate your proof electronically, please refer to the E-annotation
guidelines.
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you provide additional clarification of answers to queries by entering your answers on the
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USING e-ANNOTATION TOOLS FOR ELECTRONIC PROOF CORRECTION  

 
Required software to e-Annotate PDFs: Adobe Acrobat Professional or Adobe Reader (version 7.0 or 
above). (Note that this document uses screenshots from Adobe Reader X) 
The latest version of Acrobat Reader can be downloaded for free at: http://get.adobe.com/uk/reader/ 
 

Once you have Acrobat Reader open on your computer, click on the Comment tab at the right of the toolbar:  

 

 
 
 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Replace (Ins) Tool – for replacing text. 

 

Strikes a line through text and opens up a text 
box where replacement text can be entered. 

How to use it 

 Highlight a word or sentence. 

 Click on the Replace (Ins) icon in the Annotations 
section. 

 Type the replacement text into the blue box that 
appears. 

This will open up a panel down the right side of the document. The majority of 
tools you will use for annotating your proof will be in the Annotations section, 
pictured opposite. We’ve picked out some of these tools below: 

2. Strikethrough (Del) Tool – for deleting text. 

 

Strikes a red line through text that is to be 
deleted. 

How to use it 

 Highlight a word or sentence. 

 Click on the Strikethrough (Del) icon in the 
Annotations section. 

 

 

3. Add note to text Tool – for highlighting a section 
to be changed to bold or italic. 

 

Highlights text in yellow and opens up a text 
box where comments can be entered. 

How to use it 

 Highlight the relevant section of text. 

 Click on the Add note to text icon in the 
Annotations section. 

 Type instruction on what should be changed 
regarding the text into the yellow box that 
appears. 

4. Add sticky note Tool – for making notes at 
specific points in the text. 

 

Marks a point in the proof where a comment 
needs to be highlighted. 

How to use it 

 Click on the Add sticky note icon in the 
Annotations section. 

 Click at the point in the proof where the comment 
should be inserted. 

 Type the comment into the yellow box that 
appears. 
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For further information on how to annotate proofs, click on the Help menu to reveal a list of further options: 

5. Attach File Tool – for inserting large amounts of 
text or replacement figures. 

 

Inserts an icon linking to the attached file in the 
appropriate pace in the text. 

How to use it 

 Click on the Attach File icon in the Annotations 
section. 

 Click on the proof to where you’d like the attached 
file to be linked. 

 Select the file to be attached from your computer 
or network. 

 Select the colour and type of icon that will appear 
in the proof. Click OK. 

6. Add stamp Tool – for approving a proof if no 
corrections are required. 

 

Inserts a selected stamp onto an appropriate 
place in the proof. 

How to use it 

 Click on the Add stamp icon in the Annotations 
section. 

 Select the stamp you want to use. (The Approved 
stamp is usually available directly in the menu that 
appears). 

 Click on the proof where you’d like the stamp to 
appear. (Where a proof is to be approved as it is, 
this would normally be on the first page). 

7. Drawing Markups Tools – for drawing shapes, lines and freeform 
annotations on proofs and commenting on these marks. 

Allows shapes, lines and freeform annotations to be drawn on proofs and for 
comment to be made on these marks.. 

How to use it 

 Click on one of the shapes in the Drawing 
Markups section. 

 Click on the proof at the relevant point and 
draw the selected shape with the cursor. 

 To add a comment to the drawn shape, 
move the cursor over the shape until an 
arrowhead appears. 

 Double click on the shape and type any 
text in the red box that appears. 




