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Abstract 
Two propositions connected by and have the same truth-value, irrespective of 

the order of the conjuncts. However, in a sentence like “I put my socks and 

shoes on” it becomes obvious that the order of the conjuncts affects the meaning 

of the sentence. This study concerns the contribution of pragmatics to and by 

implicit enrichment to and then or and thus.  It includes three experiments that 

investigate and-enrichment in adults and children. Nine five-line stories 

concerning everyday events were used. After each story the participants were to 

respond “yes” or “no” to a statement which referred to two events that occurred 

in the story, conjoined with and. In the critical statement, the two events were 

presented in the inverse order to which they had occurred. The results show no 

general developmental effect but awareness of the task plays a critical role for 

and-enrichment production. Ten-year-olds enrich and to the same extent as 

adults when no efforts are made to mask the intention behind the task. However, 

when a more spontaneous response is captured by masking the purpose of the 

task children respond more logically. There are no clear evidence that and-

enrichment is affected by the cognitive demands of the task.   
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1 Introduction 
An utterance with two propositions conjoined with and often contains more 

information a two separate propositions. To make this obvious, consider the 

example below in which both sentences contain the same conjuncts; (1a) seems 

to describe a bank robbery whereas (1b), with the order of the two conjuncts 

reversed, has a rather different interpretation.   

 

1a, John went to the bank and stole some money.  

  b, John stole some money and went to the bank.   

 

The different interpretations can be explained by the implicit enrichment of and 

(e.g. and then, or and thus), thus (1b) suggests that John first stole some money 

and then went to the bank (perhaps to put them into his bank account). Both (1a) 

and (1b) are logically equivalent since the truth-conditions are unaffected by the 

order of the conjuncts, this phenomenon can therefore be said to capture the 

contribution of pragmatics to sentence processing.  

 

What governs and-enrichment and is it as effortless as one might think? The 

Default Inference Account (Levinson, 2000) claims that specific pragmatic 

implicatures occur automatically according to some default usage rule. The 

explanation of and-enrichment by this account is that the word and is linked to a 

default inference which gives and the meaning and then or and thus. For 

example when we read and in sentences (1a) and (1b) we use this default rule 

associated with and, and we automatically interpret and as and then. This 

sequential interpretation, called “buttressing”, has a privileged position; other 

interpretations are only considered when the buttress is incompatible with the 

context.  
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In contrast, the Contexualist Account, which is best represented by Relevance 

Theory (Sperber & Wilson 1995), argues that the listener or reader starts off 

with a minimal meaning of and, similar to the logical operator &. This encoded 

minimal meaning of and is then enriched by context in many different ways. 

And-enrichments can be understood and explained by looking at more general 

functions in human cognition. Stereotypical schemas play a large role, as does 

the idea that human are constantly looking for and assuming causal relations. 

The order in which stimuli are imposed on our receptors is also considered to be 

the least effortful processing route, other things being equal. The hearer or 

reader will follow the least effort-processing path in looking for an 

interpretation. Once they find an interpretation that satisfies their expectation of 

relevance they stop searching.  

 

The debate between the Default Inference Account and the contexualist view 

has so far mostly been fueled with empirical work concerning scalar inferences, 

that is, inferences draw from scalars such as <all, some>, <must, might>, <and, 

or>. A number of studies have shown that children are less likely than adults to 

draw inferences concerning scalars (Noveck 2001, Papafragou & Musolino 

2003). For example children are more likely to interpret some in the logical way 

as at least one, whereas adults prefer the pragmatic interpretation not all. Similar 

findings have been found with the word or, where children prefer the logical 

interpretation and adults the exclusive or interpretation.  

 

The aim of this thesis is to shed some light on the factors that affect and-

enrichment. It will try to answer the question if there is a developmental effect 

in and-enrichment and if so, what factors it is due to. Children and adults 

enrichment of and will be investigated when the task varies in cognitive 

demands and the awareness of the task differs. By exploring these issues, the 
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debate between the Contexualist Account and the Default Inference Account, 

will hopefully be straightened out.  

 

2 Theoretical Background 
This chapter commences with a short review of Grice’s underlying idea of 

implicatures. After that the Default Inference Account is presented, followed by 

the Contexualist Account, presented by the Relevance Theory. Further, a short 

review of working memory will be provided which follows by a review of 

previous studies concerning scalar implicatures and and-enrichment. The 

chapter ends with the problem formulation.  The pragmatic theorists disagree on 

which terminology to use when describing and-enrichment. The default 

inference account would say that it prompts an implicature, that is anything that 

is inferred from an utterance, but is not a condition for its truth. The 

Contexualist Account on the other hand, claims that what is being inferred in 

many cases is a condition for its truth, and therefore should be described as an 

inference. For the purpose of this thesis the difference is not critical. To save the 

reader from confusion the term implicature will only be used when describing 

Grice ideas and the Default Inference Account; in all other functions the term 

inference will be used. 

 

2.1 Grice and Implicatures 
Grice (Grice 1975) makes a clear distinction between what is explicitly said and 

what is implicated. This distinction is used as a base for explaining 

communication and the term implicature is introduced to describe the non-literal 

meaning (Grice 1975). The explanation for implicatures begins with the 

Cooperative Principle, here Grice states that people communicating usually 

cooperate to achieve particular ends. The Cooperative Principle includes a 

number of maxims which account for how it is observed in practice.   
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The maxim of manner requires that the speaker present his or her material in a 

clear, unambiguous and orderly fashion. For narratives the orderly fashion is 

that the utterance should match the chronology of the events being described 

(Grice 1975). The maxim of Quantity specifies that an utterance should only 

contain the required information, not more or less. According to the maxim of 

quality the speaker’s utterance is also assumed to make a contribution that the 

speaker does not believe is false and for which there is adequate evidence. The 

maxim of relation or relevance simply states that the speaker’s contribution 

should be relevant. Grice (1975) consider these as norms that the communicator 

and the audience must know in order to communicate adequately. Even though 

communicators usually keep to the norms they can also choose to violate them 

to achieve particular effects. In other words, to interpret communicative 

behaviour the audience uses its knowledge about the norms.  

 

One of these norms is also used when and is understood in communication. 

Grice (1975) argues that the semantics of and do not differ from those of the 

logical operator &, although and often conveys temporal and causal information 

as seen in example 1. The explanation for this that and prompts an implicature 

attributed to the maxim of orderliness (Grice 1975). The maxim of orderliness is 

not specific to and-utterances and applies equally to non-conjoined sequences. If 

I were to say I went to the pub and got drunk the audience understands this as 

that I got drunk after going to the pub since this is the chronological order. This 

and-implicature is present in most normal uses and is therefore considered to be 

an example of a generalized implicature. Even though Grice’s ideas have been 

an important inspiration to today pragmatics, it does not give a full account of 

how a phenomenon such as and-enrichment manifests itself in real time. The 

competing pragmatic theorists who are trying to explain this disagree on the way 

it works. 
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2.2 Default inference 
Levinson (2000) argues that the use of language is governed by presumptive 

meanings, or preferred interpretations. For example in the utterance I’ll have tea 

or coffee we draw an implicature of or to form the presumptive meaning I’ll 

either have tea or coffee.  This idea builds on Grice's idea of implicature 

development. Levinson (2000) claims that these generalized conversational 

implicatures are carried by the structure of the utterance, given the structure of 

language. Thus what makes us interpret, for example or as an excusive or, is    

relatively invariant over changes in context and background assumptions. 

 

Levinson (2000) argues that specific pragmatic implicatures occur automatically 

according to some default usage rule. These rules are associated with certain 

linguistic expressions and structures, such as and, or and some. In certain 

situations though, these default inference can be cancelled due to the fact that 

they are inconsistent with the context or defeat our knowledge about the world.  

 

According to Levinson (2000) the case for generalized conversational 

implicatures is given empirical support by the observation that languages do not 

lexicalize meanings such as "not all", "not always" in contrast to "none" and 

"never". This is taken as a support for the assumption that these non-lexicalized 

meanings are inferred by default from the words some and sometimes.  

 

To explore default inferences Levinson focuses on general principles; or 

heuristics that have their origin in Grice's maxims of quantity and manner.   

 

2,Q heuristic: What isn't said to be the case is not the case.  

   I heuristic:  What is expressed simply represents a stereotypical situation.  

  M heuristic: What is said in an abnormal way represents an abnormal situation.  
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Grice’s maxim of quantity "make your contribution as informative as required" 

is the base for Levinson's Q heuristic. For example an utterance like "I've met 

some of your friends" is interpreted as "I haven't met all of your friends" because 

if the speaker was in a position to use the stronger alternate "all" he would have 

done so. These Q-implicatures are, according to Levinson, responsible for scalar 

and causal implicatures.  

 

The I heuristics can be related to Grice’s second maxim of quantity which says 

that you should not make your contribution more informative then required; in 

other worlds do not say what could be taken for granted. According to Levinson 

I implicatures (referring to informativeness) account for many interpretative 

tendencies that hold across contexts and languages, for example and-buttressing 

that is discussed later on. Levinson sums up the difference between Q and I 

implicatures as:  Q implicatures "What you haven't said you don't mean, 

otherwise you would have said so". I implicatures "What you haven't bothered 

to say, you expect the recipient to supply".    

 

The M-heuristic of Levinson can be related to Grice’s maxim of manner (be 

perspicuous) and specially the submaxims about avoiding obscurity and 

prolixity of expression. Levinson suggests that there is an implicit conflict 

between the I- and M-heuristic described here. What is described briefly, in a 

simple and unmarked way picks up the stereotypical interpretation; whereas 

marked expression is used to suggest that the stereotypical interpretation should 

be avoided.  
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2.2.1 AND-buttressing 
And-buttressing is used by Levinson to explain how the word and is linked to a 

default implicature rule which gives and the meaning and then or and thus. 

Consider the following utterances on the form P & Q: 

 

3a,  John turned the key and the engine started.  

  

According to Levinson’s definition and-buttressing implies that when two 

events are conjoined they tend to be read as temporally successive, thus;  

 

3b,  John turned the key and then the engine started. 

 

If possible and also conveys a causal connection like: 

 

 3c,  John turned the key therefore the engine stared.  

 

Like other types of default inferences, and-buttressing can be cancelled in many 

different ways. It could be an implicature drawn from the interpretation of 

expressions like "in advance" or by explicit denial such as "but not necessarily 

in that order". In an utterance like "Mary sung a ballad and accompanied herself 

on the guitar" our knowledge of the world defeats the default interference and 

sequentially is overruled by assumption of simultaneity (Levinson 2000).  

 

Levinson (2000) argues that there clearly is a language-specific semantic 

constraint on the and-buttressing that arises from tense, aspect, gapping etc. I-

implicatures, and thus and-buttressing, can only go through when they have not 

been blocked by the web of semantic factors. For example Levinson argues "He 

is researching the subject and is giving some lectures." does not carry the default 
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temporal implicature, but the sentence "He researched the subject and gave some 

lectures." does.  

 

The theory of generalized implicatures is not claimed to be a general theory of 

pragmatics, instead Levinson points out that it accounts only for a relatively 

small area of pragmatic inferences. This could be contrasted to the Contexualist 

Account which is more general and aims to give an explanation for and-

enrichment in terms of one single pragmatic principle, the communicative 

principle of relevance.  

 

2.3 Contexualist Account 
The contexualist view of how conjunction inferences manifest themselves has its 

base in the Relevance Theory where the communicative principle of relevance 

constrains the interpretation of all utterances, in all kinds of discourses. 

Therefore I will first give a brief outline of this theory before I go on and give an 

account for how the Relevance Theory is applied in analysis of and-

conjunctions.  
 

2.3.1 Relevance Theory 
The central claim in Relevance Theory is that the expectations of relevance 

raised by an utterance are precise and predictable enough to guide the hearer 

towards the speaker's meaning. Both our intuition and Relevance Theory tell us 

that relevance is a matter of degree: Thus we tend to talk about how relevant 

information is, not as relevant or irrelevant. An input’s relevance is defined in 

terms of the cognitive effects it has and the processing effort required for its 

recovery. Cognitive effects are the results of the various ways in which an input 

can interact with the addressee's assumptions about the world to create an 

improved representation about the world. This could be a revision, strengthening 

or abandonment of available assumptions (Blakemore & Carston 2005). A 
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conclusion drawn from the input and the context together is considered to be the 

most important type of cognitive effect. To take Wilson and Sperber's (2004) 

example, I might look at my watch when the train is arriving and access my 

knowledge about the timetable and derive the contextual implication that my 

train is late. The cognitive effect influences the degree of relevance in a positive 

way. If all other things are equal, the greater positive1 cognitive effect achieved 

by processing an input, the greater its relevance will be (Wilson & Sperber 

2004). For example the insight that my flight is cancelled makes me radically 

reorganize my day and thus is highly relevant, unlike the insight that the flight 

takes off one minute late.  

 

The cognitive effect is not the only factor which Wilson and Sperber (2004) 

argue determines if an input is worth picking out from the mass of competing 

stimuli. Depending on the circumstances the same stimuli may be more salient, 

the same cognitive effects harder or easier to derive and the contextual 

assumptions more or less available. The more effort the input places on mental 

processes, such as perception, memory and inference, the less rewarding it will 

be to process. Thus a high processing effort results in a low degree of relevance 

and thus the greater risk of loosing the hearer's attention. Processing effort could 

be described as a negative factor in determining an input’s degree of relevance. 

If all other things remain the same, a high processing effort results in a low 

degree of relevance. The assessment of relevance is a matter of balancing out 

cognitive effects against processing effort. Thus the maximum relevance is 

achieved by the greatest possible effects and the smallest possible effort.   

 

                                                             
1 According to the Relevance Theory an input is relevant when it yields a positive cognitive 
effect,that is a worthwhile difference to the individual's representation of the world. False 
conclusions are not considered worth having since an efficient cognitive system is one which 
tends to pick out genuinely relevant inputs (Sperber & Wilson 1995).  
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From this definition of relevance Wilson and Sperber state two principles which 

are central to Relevance Theory. The first one is the Cognitive Principle of 

Relevance which says that "Human cognition tends to be geared to the 

maximization of relevance" (Sperber & Wilson 1995) that is, cognition is 

governed by a search for the maximum relevance. This automatic tendency to 

maximize relevance is not a matter of choice; on the contrary it is seen as the 

result of how the biological function in human cognition has evolved.  Our 

cognitive system has evolved so that the perceptual system automatically picks 

up stimuli that are likely to be relevant. Our memory system also spontaneously 

tends to activate potentially relevant assumptions and the inferential 

mechanisms tend to automatically process these in the most productive way 

(Wilson & Sperber 2004).  

 

The second principle, the Communicative Principle of Relevance, suggests that 

every utterance (or other act of ostensive communication) communicates an 

assumption about its own optimal relevance (Wilson & Sperber 2004). 

Ostensive communication is a stimulus designed to attract the audience’s 

attention and focus it on the communicator’s meaning. To use Wilson and 

Carston’s example (2004, p. 255), putting my empty glass on the table hoping 

that the host will fill it up could not be considered an act of ostensive stimuli. 

This is because I gave the host no communication evidence that this was my 

intention. To be considered an act of ostensive communication I have to get the 

host to recognize my intention, for example by touching his or her shoulder and 

point at my glass. Thus an ostensive communication creates an assumption of its 

own relevance. This assumption of relevance has to be relevant enough to be 

worth the addressee's effort to process it and the most relevant one compatible 

with the communicator's abilities and preferences. It is important to note that 

this is not a variation on the Grice co-operation principle. Even an incompetent 

and self-centered communicator clearly intends his audience to assume that his 
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stimuli are worth the effort of processing; otherwise they would pay no 

attention. The hearers will follow the least effort processing path in looking for 

an interpretation which satisfies their expectation of relevance, and once they 

find one, they stop searching (Blakemore & Carston 2005).  

 

2.3.1.1 Analyzing and-conjunctions  

In applying the Relevance Theory for analyzing and-conjunctions I will mostly 

concentrate on Carston's work since he is the most distinct representative for the 

contexualist view. Carston (2002) argues that and is not associated with the kind 

of default heuristics that Levinson (2000) proposes.  Instead Carston claims that 

and-enrichments can be understood and explained by looking at more general 

functions in human cognition. A large part of the explanation is given to 

stereotypical schemas and the idea that humans are constantly looking for, and 

assuming causal relations in the things that happened around us. Carston also 

claims that the least effortful processing route is the order the stimulus imposes 

on our receptors, assuming that all other things are equal. Before I go on and 

explain how this works in more detail I would like to point out a few other 

fundamental differences between Levinson and Carston's theories.  

 

Carston (2002), like Levinson claims that and has minimal semantics but argues 

that relational inferences are pragmatic aspects of explicit context, rather than 

implicatures as Grice and Levinson proposed. The embedding test is often used 

by relevance theorist to prove that temporal and sequential relations contribute 

critical to the expressed proposition, thus they are not implicatures. Consider the 

following:  

 

4a,  Either he left and she took to the bottle or she took to the bottle and 

he left.  
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b,  It's better to do your PhD and get a job than to get a job and do your 

PhD.  

  c,  He didn't go to a bank and steal some money; he stole some money 

and went to a bank.  

      (Carston 2002 p. 226) 

 

These sentences makes it clear that if you treat the temporal and consequential 

connections as implicatures it will lead to false predictions such as that 4a is 

redundant (either P or P), that 4b is a non comparative (It's better to do P than do 

P) and that 4c is self-contradictory (Not P; P). The Contexualist Account does 

not make a principled distinction between scalar inferences and pragmatics 

enrichments of and as Levinson does. Instead they are both considered to be 

examples of a listener's best efforts to enrich the encoded meaning in accordance 

with the speaker's intentions.   

 

Following from relevance-theoretic assumptions Blakemore and Carston (2005) 

claims that a conjoined utterance must have some cognitive effect which is the 

result of an inferential process or processes. These processes involve both 

conjuncts, thus the processing effort entailed by the use of and is justified by 

cognitive effects which cannot be derived from either of the two conjunct alone. 

Using this analysis they can account for both narrative as well as non-narrative 

cases of conjunctions. In the following sections I will apply contexualist analysis 

to a few different types of and-conjunction that serve as good example for 

contrasting Carston and Levinson's views. Note that there are a number of other 

interesting and-conjunctions that needs some explanation that I do not address 

here (see Blakemore & Carston 2005, Carston 2002).  
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2.3.1.1.1 Narrative cases 

As mentioned, the pragmatic enrichments proposed by the Relevance Theory 

make use of the fact that our encyclopedic knowledge is organized in scripts. 

The scripts build on assumptions about how events normally are ordered and 

how our cognitive search for causes and explanations work, consider Carston's 

(2002) following example: 

 

5a,   He handed her the scalpel and she made the incision.  

  b,  He handed her the scalpel and seconds later she made the incision 

with that scalpel.  

  c,   He handed her the scalpel and seconds later she made the incision 

with her pocket knife.  

 

In this abstracted example the most available interpretation seems to be the 

stereotypical interpretation 5b. According to Carston (2002) and Relevance 

Theory there is no reason to go further and analyze different alternatives as 5c 

since 5b is satisfactory. Thus we stop searching when we have a good enough 

explanation. It seems that if you wish to say something other than the 5b 

interpretation then the expression in 5a cannot be used. Carston (2002) argues 

that the cognitive effect in 5a crucially depends on the assumed relations. This 

effect may include implications concerning the working relationship between 

"he" and "she". It may also include the nature of the activity in which they are 

involved, which will depend on the assumption that the second action described 

followed closely on the first. Further this first action was a necessary precursor 

of the second (she needed the scalpel to do the incision). Carston argues that this 

scenario is taken as an instance of a more general stereotypical schema about 

people working together to perform an operation. Assuming that schemas really 

are cognitive units, as Carston suggest, conjunctions will very often be mapped 

directly on to these units rather than on to individual propositions. Therefore at 
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least a part of their relevance will lie in the reinforcing effect they have on the 

schema as a whole and the modifications they might introduce to subparts of the 

schema (Carston 2002).      

 

Even though narrative scripts can account for many and-enrichments there are 

cases which demand an alternative explanation. Consider the following:  

 

6,  Mary saw her therapist and got bitten by a dog.  

7a,  Bill went to bed and he took of his shoes.                

 (p. 9 Blakemore & Carston 2005) 

 

Example 6 is taken to communicate a sequential scenario even though it does 

not involve a stereotypical narrative scenario. Example 7a on the other hand 

gives access to the stereotypical scrip about taking of shoes and going to bed but 

in the absence of any other linguistic clues, such as intonation, it does not seem 

to lead to a backwards temporal relation being inferred (Blakemore & Carston 

2005).  

 

There are many ways to explain these cases, according to Grice sub-maxim of 

manner these cases are exceptions to this principle. However the explanation 

given by Carston (2002) is not a specific pragmatic one but rather a general 

cognitive one which concerns the relative ease or difficulty of certain processing 

paths. In cases like 6 and 7a, there is no explicit marker telling the hearer what 

temporal relations that holds within the processing unit. Our processing of an 

unintended stimuli is made in a sequential order, this since it imposes on our 

receptors in the order in which it occurs. Carston takes this to argue that the 

hearer in these cases tend to take least costly way in processing effort demands, 

that is the chronological one.  

 

14 



2.3.1.1.2 Argumentation cases 

Adding some linguistic clues such as intonation and stress markers could 

relatively easy change the temporal interpretation in example 7a. Consider the 

following example in the context that a parent is trying to get the child to take of 

his shoes before going to bed, given by Blakemore and Carston (2005).  

 

7b,  BILL went to bed and ⏐HE took off HIS shoes. 

 

The particular stress and intonation patterns indicate to the hearer that the 

utterance is not a simple unmarked narrative case of calling for the unmarked, 

least effortful, assumption of chronological progression. Therefore Blakemore 

and Carston (2005) argue that 7b is not a case of reverse or backwards temporal 

ordering interpretation. This since it is not intended or understood as narrative 

case, but rather as an argument against a position the hearer is taking. Thus 

argumentation cases should not be seen as counterexamples to the processing 

generalization shown in examples 6 and 7a (Blakemore & Carston 2005).  

 

2.4 Working Memory 
Working memory plays an important role in language comprehension where 

comprehension entails processing of symbols that are produced and perceived 

over time. One theory of the working memory is Baddley’s (2003) modularity 

approach which aims to describe the architecture of the working memory 

system. According to this view working memory can be divided into four 

subsystems; the central executive, and its three slave systems, the phonological 

loop, visuospatial sketchpad and the episodic buffer. Even though this modular 

view of working memory has many advantages and can account for many 

phenomena described in the literature this thesis will focus on an alternative 

view to working memory, the capacity theory of comprehension. Though the 

theories do not necessarily contradict each other, the later gives a better 
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explanation to how cognitive capacity is linked to language comprehension. 

Here working memory is viewed as a single limited resource which can be used 

to support either storage or processing.  

 

2.4.1 Capacity theory of comprehension  
The capacity theory (Just & Carpenter 1992) claims that the nature of a person’s 

language comprehension depends on her or his working memory capacity. 

Capacity is defined as the maximum amount of activation available in working 

memory to support either storage or processing (p.123 Just & Carpenter 1992). 

How much working memory capacity constrains language comprehension 

depends on the amount of activation a person has available for meeting the 

computational and storage demands for language processing. This gives rise to 

both qualitative and quantitative differences in language comprehension. 

Comprehension involves both activation of encoded written or spoken language; 

it can be generated by computation or retrieved from long-term memory. 

 

In this computational theory both storage and processing are mediated by 

activation. Just and Carpenter (1992) argue that every representational element, 

such as a word, phrase or grammatical structure, is associated with an activation 

level. When an element reaches over some threshold value it is considered to be 

a part of working memory. As apart of the working memory the element is 

available to be operated on by different processes. Sometimes the amount of 

activation needed for a comprehension task is more than the total amount of 

activation available to the system. This leads to some of the activation 

maintaining old elements being allocated to more recent elements. The result 

can be that some representations constructed early in the sentence might be 

forgotten when they are needed later on.     
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One aspect influenced by individual differences in capacity investigated by Just 

and Carpenter (1992) is syntactic ambiguity. When syntactic ambiguity is 

encountered, all comprehenders construct multiple representations that 

correspond to the different possible interpretations. As mentioned before, each 

of the representations is assumed to have an activation level. This activation 

level is determined by frequency, syntactic complexity and pragmatic 

plausibility. The individual capacity of working memory influences the duration 

over which multiple syntactic information can be maintained (Just & Carpenter 

1992). A person with a low working memory capacity lacks the ability to 

maintain two interpretations and must abandon the less preferred one, which 

leads to a single-scheme representation. A person with a high capacity on the 

other hand can maintain two interpretations for some time. The demands on 

working memory resources are particularly high when there are few contextual 

cues which could help to choose among possible interpretations. According to 

Just and Carpenter (Ibid) the ability to make use of pragmatic cues in dealing 

with syntactic information is also dependent on working memory capacity. In 

individuals were capacity is high, both syntactic and pragmatic information can 

be activated. This prevents information from being encapsulated since it permits 

an interaction between the modularites.   

 

2.5 Previous studies  
The intense debate between the Default Inference Account and Contexualist 

Account has shed some new light on a number of classic reasoning studies made 

twenty or thirty years ago. Noveck (in press) gives examples from these studies 

which show that children are much more likely to accept the logical 

interpretation of, for example or, whereas adults prefer the pragmatic exclusive 

interpretation. At the time no satisfactory explanation for these results could be 

given. The explanation given today by the Contexualist Account is that children 

are less likely to draw the scalar inferences (that the Default Inference Account 
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is considered to be made by default) since they do not have the same cognitive 

resources as adults to do so.   

 

The developmental effect in scalar inference has been established and 

investigated further in recent studies. One of the experiments by Noveck (2001) 

involves three boxes, one is open and has a toy parrot and a toy bear in it, the 

other is open and has only a toy parrot in it and the third stays covered. The 

participants are told that the covered box has the same content as either the box 

with parrot or the box with the parrot and the bear. A puppet presents eight 

statements to the participants and their task is to say whether the puppet is right 

or wrong. The statement There might be a parrot in the box, when in fact there 

must be a parrot in the box, is the critical statement which captures the 

pragmatic inferences. If the participants interpret might as compatible with must 

(the logical interpretation) they are to say that the puppet is right, if they adopt 

the pragmatic interpretation, where might is not compatible with must, one 

would expect a negative reply. The results show that 80% of the seven-year-olds 

give a logical response to the statement in contrast to adults where the rates are 

down to 35%.   

  

The data that show that children are less likely to draw scalar inferences should 

by no means be interpreted as if children lack the general ability to do so. In fact 

there are a number of studies that show that even young children can make 

scalar inferences.  In a developmental study on Greek five-year olds and adults 

Papfragoua and Musolino (2003) investigated three different scalars, <all, 

some>, <three, two> and <finish, start>. In each case the participants are 

presented to a situation which satisfies the semantic context of the stronger, 

more informative term on each scalar. This situation is then described by using 

the weaker term. For example the participants might see that all of the horses 

jump over the fence and say if the description Some of the horses jumped over 

18 



the fence is right or wrong. The results show that adults overwhelmingly reject 

these underinformative descriptions whereas children almost never do so. As 

opposed to adults children also reject numerical scalars more often than the 

other scalar. One group of five-year olds was then trained to reject 

underinformative descriptions, a successful training which resulted in higher 

rejection rates on these descriptions. These results show that children do not 

treat all scalars the same. More important, it shows that the ability to draw scalar 

inferences is affected by the awareness of the goal of the task and can be 

improved in children as young as five. These findings are important as they rule 

out the possibility that the results from the developmental studies described 

earlier can be explained by the Default Inference Account as being due to the 

fact that children have not had enough experience with language to learn to use 

the heuristics and thus draw the default inferences. Instead it seems like the 

inferences are sensitive to the effort the task demands and the awareness of the 

goal of the task.  

 

Bott and Noveck (2004) describe three experiments designed to investigate the 

time course of existential quantifiers. With more subtle methods they hoped to 

capture a similar pattern to the one in adults already discovered in children 

concerning scalar inference making. They use six kind sentences of the form 

[quantifier] A and B with the quantifier some or all. There were three kinds of 

relationships between A and B; As are a proper subset of Bs (Some/All parrots 

are birds), Bs are a proper subset of As (Some/All birds are parrots) and the third 

were As and Bs form a disjoint set (Some/ All birds are fish). In the first 

experiment each participant did the experiment under two different conditions, 

one where the participants were instructed to interpret some as some and 

possibly all (referred to as the logical condition) and another one where some 

was to be interpreted as some but not all (referred to as the pragmatic condition). 

The under informative sentences like Some parrots are birds were the critical 
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ones in analysing the data. Results show that participants in the pragmatic 

condition took significantly longer time to evaluate the under informative 

sentences than they did in the logical condition. Further the number of correct 

responses dropped from 85% to 60% for the under informative sentences in the 

pragmatic condition. Bott and Noveck (2004) also ran a similar experiment to 

the one above but without any explicit instructions or feedback on how to 

interpret some. The main finding was that the mean reaction times were longer 

for pragmatic responses to underinformative sentences than it was for logical 

responses. Bott and Noveck take these results to argue that turning some into 

some but not all is not an effortless step, as the default inferences account might 

argue.   

  

To investigate how scalar inferences are affected by limiting the cognitive 

resources available Bott and Noveck (2004) set up an experiment where the time 

allowed for making a response was restricted.  The experiment was similar to 

their second experiment described above in that there were no instructions on 

how to interpret some. The sentences appeared on the screen word by word and 

in one condition the participants had a relatively long time to respond (3000 

msescs), in the other the response time was restricted to 900 msecs. The results 

show that there were significantly more logical responses to the 

underinformative sentences in the condition with the short response time than 

when a longer response time was allowed. This sensitivity to the amount of 

cognitive resources available in making scalar inferences is another result which 

supports the contexualist view.  

 

Most of the previous work concerning pragmatic inferences has been about 

scalar inferences. What makes and-enrichment interesting is that it is generally 

considered to be easier to produce then scalar inferences. It might even be so 

easy to produce that the pragmatic –developmental effect does not show. 
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Noveck and Chevaux. (2002) conducted some experiments in French concerning 

the enrichment of and. Each participant was given a booklet which contained 

eight filler stories and four stories relevant for the experiment. Each story 

followed by a question with a yes or no answer. The follow-up questions either 

presented the events in the order in which the appeared in the story or in the 

inverted order. For example: 

 

8a, Charles ran into Emily and went shopping?  

  b, Charles went shopping and ran into Emily?  

 

There was a developmental effect in the affirmative answers on the inverted 

questions in all three age groups. Adults have the lowest rate with 29%, ten-

year-olds slightly higher with 66% and seven-year-olds as high as 89%. To 

make sure that this observed developmental effect was not simply due some 

general lack in children’s ability to present information another experiment was 

conducted. The set-up was identical to the first one with the only difference that 

the events in the follow-up questions was conjoined with and then.  The results 

show that adults and ten-year-olds reject the inverted statements whereas seven-

year-olds have a 74% rate of affirmative responses to the inverted statements. 

According to these results ten-year-olds seem to be an appropriate age group for 

investigating and-enrichments. This since they clearly can distinguish between 

and and and then but still show a tendency to interpret and in the logical way.  
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2.6 Problem formulation 
The Contexualist Account’s explanation of the developmental effect found for 

scalar inferences and the indications for such in and-enrichment, is that children 

are less likely to draw the inferences since they do not have the same cognitive 

resources as adults to do so. On the other hand, the Default Inference Account 

could claim that a developmental effect in and-enrichment could be due to the 

fact that children have not had enough contact with language to govern the 

default rules they assume to control and-enrichment. Thus only establishing a 

developmental effect does not seem to settle the debate between two the 

theories. I will therefore investigate how task complexity affects and-

enrichment. If it is the case that and inferences are linked to the particular word 

and, as the Contexualist Account claims, then task complexity ought not to 

matter. In the contexualist view a task with high cognitive demands is more 

likely to prompt less and-enrichments than a task with lower demands. Previous 

studies on adults have shown that turning some into some but not all is not an 

effortless step and is affected by the cognitive demands of the task (Bott & 

Noveck 2004). Studies also show that children’s ability to draw scalar inferences 

is affected by their awareness of the goal of the task (Papafragou & Musolino 

2003).  

 

On the basis of the findings from production of scalar inferences this thesis will 

revolve around the following questions: 

  

Is there a developmental effect in and-enrichment?  

 

How is and-enrichment in children and adults affected when the task varies in 

cognitive demands? 
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How does the awareness of the task influence the ability to draw and-

enrichment?    

 

Result from a non-published pre-study done by Noveck and Chevaux indicate a 

developmental effect does show for and-enrichment. To investigate if this effect 

is robust further experiments need to be run. One problem with the data from the 

pre-study was the control questions which should yield affirmative answers. 

Here, two events that had appeared in the story were presented in the same order 

as they had appeared in the story. I many cases the high error rates were due to 

that something significant had appeared in between of the two events, or that the 

events being manipulated where not important enough to the story and therefore 

forgotten. These stories were therefore modified so that the events being 

manipulated were the main features in the corresponding stories, this resulted in 

lower error rates. The modified stories were then translated from French into 

Swedish and used in the experiments presented in this thesis. 

  

Three different experiments were set up to investigate the production of and-

enrichment in children and adults. Nine short stories concerning everyday events 

were used. The stories were the same in all three experiments but the way they 

were presented differed. In the first experiment, the booklet experiment, these 

nine stories were presented in a booklet. The purpose of this experiment was to 

investigate and-enrichment when the task is easy and straightforward. In the 

second experiment, the Computer experiment, the cognitive demands were 

increased by presenting the stories line by line on the screen. The third and last 

experiment, the Filler-booklet experiment, consisted of a booklet with test 

stories, mixed with filler stories, to mask the intention behind the task and, thus 

capture a more spontaneous response  
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3 Booklet experiment 
The aim with the Booklet experiment was to investigate and-enrichment when 

the task is easy and straight forward. The test does not demand a lot of cognitive 

effort since it allows the participants to see the whole story at once and reread it 

if necessary. A booklet consisting solely of test stories was used.  

  

3.1 Method 
Participants: The 18 child participants had a mean age of 10;2, ± 0.14 years. 

They were randomly selected from two four grade classes. The adult group 

consisted of 20 students with a mean age of 23 ±1.33 years. All of the 

participants were native Swedish speakers.  

 

Material: Nine five-line stories concerning everyday events were used. The 

story was followed by a statement which the participant were to respond “yes” 

or “no” to.  To minimize the possibility of different reading times each story’s 

statement consisted of the same number of syllables. Each story had three 

different conditions. Below is an example of one of the stories and its 

corresponding statements translated into English (for a full list of all stories in 

Swedish, view appendix1).  

 

 

Josephine’s mum asks her to go grocery shopping. 

She puts on her coat and takes the wallet on the table. 

She buys bread, milk and some packets of biscuits. 

When she is finished she goes home with the groceries. 

In the elevator she meets her best friend and chats a bit with her. 

               (the postman) 
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A&B: Josephine went grocery shopping and met her best friend. 

B&A: Josephine met her best friend and went grocery shopping.  

A&I:    Josephine went grocery shopping and met her best friend. 

 

 In the A&B condition, the statement that follows the story presents the events in 

the same order as they appeared in the story. In the second condition, B&A, the 

events are presented in inverted order. In all the stories the A-event occurred 

early in the story and the B-event took place late in the story. In the third 

condition, the A&I statement (I for Inconsistency), “her best friend” is changed 

to “the postman”. Note that the A&I statement is the same as the A&B 

statement; it is only a small detail in the story that has been modified so that the 

right answer always is “no”.   

 

The experiment was presented in a booklet, which included a practice example, 

consisting of a A&B condition, followed by nine test stories, three of each 

condition. Each story was presented on a separate page in the booklet. For each 

booklet the test stories order were randomised and stories with the same 

condition did not follow one another.  

 

Procedure: All participants where tested in a classroom setting and were 

informed that this was an experiment concerning reading comprehension. If they 

agreed with the statement that followed after each story they were to circle 

“yes”, if they disagreed they were to circle “no”. The students were randomly 

assigned to, either the Booklet experiment or the Filler-booklet experiment. The 

participants were not informed that the class participated in different 

experiments.  
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3.2 Result 
As shown in table 1 the A&B statements yield a high percentage of affirmative 

answers for both age groups. The lack of, or low rates, of affirmative answers to 

the A&I statements shows that both adults and ten-year-olds have revealed the 

inconsistency in the story. In view of that, the control conditions worked in the 

expected way as they yielded high and low rates of affirmative answers 

respectively. About 30% of the answers to the B&A statements were affirmative 

in both age groups.  

 

Table 1. Percentage and variance of affirmative answers for adults and ten-
year-olds in the Booklet experiment.  
 
 A&B B&A A&I 
adults  (n = 20) 97 (0.09) 27 (0.59) 0 (0.00) 
ten-year-olds  (n =18) 91 (0.21) 32 (0.74) 1 (0.06) 
 

A 2 (Age: 10, adults) X 3 (Condition: A&B, B&A, A&I) with repeated 

measures on the second factor was conducted. A significant main effect for 

condition was found, F (2, 72) = 310.49, MSE = 0.25, p < 0.001 and all three 

condition differed significantly from one another, p< 0.001. There was a linear 

trend, F (2, 36) = 1822.15, MSE = 0.08, p < 0.001, which shows that the A&B 

condition promoted higher rates than the B&A condition, which promoted 

higher rates than the A&I condition. There was no main effect for age in either 

condition.  

 

3.3 Discussion 
The results show no difference between adults and ten-year-olds, either for and-

enrichment or for the control conditions. For both age groups 30 % of the 

answers to the B&A statements have a logical interpretation, that is they are 
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considered to be correct as both events in the statement took place in the story, 

irrespectively of their order. However, in most cases a pragmatically enriched 

meaning of and to and then is preferred. The fact that there is no developmental 

effect in ten-year-olds in the Booklet experiment could be interpreted in two 

ways. It could talk in favour for the Default Inference Account, as to say that 

and-enrichment is effortless and that ten-year-olds already master the use of the 

default rules associated with it. The Contexualist Account could argue that ten-

year-olds already have acquired the skill to make and-enrichment but due to the 

fact that the implicit relations, such as sequential order or causal links between 

the two events in the conjunction, are readily available to them. In this view 

and-enrichment is not effortless even though the features in the design of the 

experiment, with a low cognitive demand and without efforts done to mask the 

purpose of the task, makes it looks like it. The Contexualist Account opens up 

for the possibility that non-linguistic factors may influence and-enrichment and 

prompt a developmental effect. In order investigate this, another experiment was 

setup.   

 

4 Computer experiment   
No difference between children and adults and-enrichment could be found in the 

Booklet experiment where the task was easy and straightforward. Thus, previous 

studies (Butt & Noveck 2004) have shown that an increase in cognitive 

workload yields fewer scalar inferences. In order to investigate if this is valid 

also for and-enrichment the Computer experiment was set up. The Computer 

experiment demands quite a lot of cognitive effort since the story is presented 

line by line on the screen. And-enrichment was investigated in three different 

age groups; adults, ten-year-olds and eight-year-olds.  
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4.1 Method 
Participants: One group of 18 children in fourth grade with the mean age of 

10;2, ± 0.10 years were tested, as well a group of nine eight-year-olds in grade 

two with the mean age of 8;53, ±0.22 years. The adult group consisted of 17 

participants, mainly students with the mean age of 25;0 ±3.5 years. All the 

participants, both in the child and adult groups, were native Swedish speakers.  

 

Material: The test stories and practice example were the same as used in the 

Booklet experiment. The stories were presented line by line on the screen. To 

get the next line in the story the participants were to press the space button. 

After each story the participants were presented with a corresponding statement 

which they had to respond “yes” or “no” to by pressing the marked “YES” or 

“NO”- button. The program randomized the order of the conditions but made 

sure that every story appeared once and every condition three times.  The 

reaction times for hitting the “YES” and “NO”-buttons were measured. The 

experiment was based on MatLab software. 

 

Procedure: The experiment took place in a separate room from the classroom 

and the participants were tested one at a time. In the instructions the participants 

where informed that this was an experiment concerning reading comprehension. 

If they agreed with the statement that followed after each story they were to 

press the “YES” button, if they disagreed they were to press “NO”. The 

participants where also instructed to keep their thumbs on the space bar and one 

finger on the “YES” button and one on the “NO” button.  

 

4.2 Results  
As shown in table 2, both adults and ten-year-olds have 39% of affirmative 

answers to the B&A statements. In the group with eight-year olds this rates is up 

to 74%. The control conditions, A&B and A&I worked in the expected way.   
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Table 2. Percentage and variance of affirmative answers for eight-year-olds, 
ten-year-olds and adults in the Computer experiment.  
 
Age A&B B&A A&I 
8          (n = 9) 93 (0.19) 74 (0.69) 7 (0.19) 
10        (n = 18) 91 (0.33) 39 (1.32) 4 (0.10) 
adults   (n = 17) 92 (0.32) 39 (1.28) 2 (0.06) 
 

A 3 (Age: 8, 10 adults) X 3 (Condition: A&B, B&A, A&I) with repeated 

measure on the second factor was conducted. There as a main for condition, F (2, 

41) = 126.75, MSE = 0.83, p < 0.001, all three condition differed significantly 

from one another, p< 0.001. There was a significant linear trend, F (2, 41) = 

803.24, MSE = 0.17, p < 0.001, that is, the A&B condition promoted higher rates 

than the B&A condition, which promoted higher rates than the A&I condition. 
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Figure 1. The average mean of affirmative responses in the Computer 
experiment, with a maximum score of three.  
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There was a significant main effect for age, F (2, 41) = 3.56, MSE = 0.50, p < 0.05, 

a pair wise comparison shows that it is the eight-year-olds that significantly 

differs from the adults and ten-year-olds, p= 0.02 .No significant interaction 

between age and the order of events was found, this was probably due to the 

rather small number of eight-year-old participants which resulted in lack of 

power. There was a main effect for age group the B&A condition, F (2, 41) = 3.34, 

MSE = 1.18, p < 0.05, an a priori test shows a significant difference between 

eight-year-olds and adults performance, t = 3.33, Std E  = 0.44, p < 0.05 and 

between eight-year-olds and ten-year-olds t = 3.38, Std E  = 0.44, p < 0.05.  

 

4.3 Discussion 
Eight-year-olds tend to affirm both the statements that present the events in the 

proper order and the ones in which the events were inverted. In contrast, both 

ten-year-olds and adults are equivocal to the inverted statements. This would 

suggest that eight-year-olds have a logical interpretation before the implicit 

relations become available to them. However, these findings should be 

interpreted with some care since previous studies (Noveck & Chevaux 2002) 

show that seven-year-olds lack the ability to properly distinguish between the 

meaning of and and and then. The analyse of the results would benefit from a 

study which investigates eight-year-olds capacity to separate the two meanings 

from each other.  

  

The fact that no developmental effect is found in ten-year-olds could be taken as 

an indication that and-enrichment is so easy to produce that ten-year-olds still 

master it when the mental workload is quite high. It could also be taken as an 

argument for the Default Inference Account (Levinson 2000) that and-

enrichment occurs automatically and without effort. Could it be that and-

enrichment in ten-year-olds’ is equivalent to adults, or might other non –
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linguistic factors play a critical role for the production of and-enrichment and 

thus, prompt a developmental effect? 

 

5 Filler-booklet experiment   
Previous studies (Papafragou & Musolino 2003) indicate that the awareness of 

the task affects the ability to draw scalar inferences. Being aware of the task’s 

purpose resulted in more scalar inferences as opposed to when the participants 

were not aware of the purpose of the task.   The aim with the Filler-booklet 

experiment was to mask the intention behind the task and, thus, capture the 

spontaneous reaction to the B&A statements. In the Filler-booklet experiment 

the test stories were presented in a booklet mixed with filler stories.  

 

5.1 Method 
Participants: 22 children in two fourth grade classes, with the mean age of 10;4, 

± 0.12 years participated in the experiment. The participants were selected from 

the same four grade classes as the participants in the Booklet experiment, though 

none participated in both experiments. The adult participants were students with 

a mean age of 25;0 ±1.05 years. All participants were native Swedish speakers.  

 

Material: Each booklet consisted of fourteen stories, six test stories and eight 

filler stories. With only six test stories in each booklet the aim was to mask the 

intent behind the experiment as well as possible and still give enough data with 

two stories of each condition. The test stories were the same stories as used in 

the Booklet experiment and the Computer experiment and all nine stories 

appeared an even number of times in the booklets. The filler stories used had 

been developed to investigate how people respond to a statement such as “Sue 

doesn’t wear glasses” when in fact Sue does. This type was selected since it has 

little to do with and-enrichment. The first story in every booklet was the same 

practice example as used in the previous experiments. The last story in the 
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booklet was of a A&I condition, which should always yield a no-answer. This 

was done in order to control if the participants were alert for the whole, slightly 

longer booklet.    

  

Procedure: The procedure was identical to the one described in the Booklet 

experiment. All participants were tested in a classroom setting and were 

informed that this was an experiment concerning reading comprehension. If they 

agreed with the statement that followed after each story they were to circle 

“YES”, if they disagreed they were to circle “NO”.  The students were randomly 

assigned to either to the Filler-booklet experiment or the Booklet experiment 

and were not informed that they took part in different experiments.  

 

5.2 Results 
Table 3 shows, the rate of affirmative responses to the A&B- and the A&I 

statements are about the same for ten-year-olds and adults, though the critical 

B&A statement is different for these groups.  

 

Table 3. Percentage and variance of affirmative answers for adults and ten-
year-olds in the Filler-booklet experiment  
 
 A&B B&A A&I 
Adults  (n = 17) 100 (0.00) 38 (0.69) 3 (0.06) 
ten-year-olds  (n = 22) 95 (0.09) 66 (0.70) 2 (0.05) 
   

To investigate this further a 2(Age: 10, adults) X 3(Condition: A&B, B&A, 

A&I) ANOVA with repeated measures on the second factor was conducted. 

There was a main effect for condition, F (2, 37) = 124.74, MSE = 0.47, p < 0.001 

and also a significant linear trend, F (2, 37) = 1454.23, MSE = 0.048, p < 0.001, 

which shows that the A&B condition promoted higher rates than the B&A 

condition, which promoted higher rates than the A&I condition.  
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Figure 2. The average mean of affirmative responses in the Filler-booklet 
experiment, with a maximum score of two.  
 
There was no main effect for age group (p = 0.11), but an interaction between 

age group and condition F (1, 37) = 4.23, MSE = 0.47, p < 0.05, was found. An 

independent sample t-test shows that the mean differs significantly for age group 

at the B&A condition only, t = 2.05, df=37, std. error diff. =0.27. It shows this 

interaction is due to that ten-year-olds tend affirm B&A statements whereas 

adults more often refute them.  

 

5.3 Discussion 
The results show that adults and ten-year-olds treat the A&B and A&I 

statements the same but that ten-year-olds more often answer affirmative to the 

B&A statements than adults do. Thus, when masking the intention behind the 

task, a developmental effect in and-enrichment can be found. This implies that 

ten-year-olds’ spontaneous interpretation of the B&A statements is more logical 
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than the adults. In order to give a fulfilling explanation for these findings they 

need to be analyzed in light of the result from the Booklet experiment.   

 

6 Comparing experiments 
A comparison between the Filler-booklet experiment and the Booklet 

experiment was done in order to investigate what the developmental effect 

found in the Filler-booklet experiment was due to. The maximum number of 

affirmative answers is two in the Filler-booklet experiment and three in the 

Filler-booklet experiment. In order to make the two datasets comparable they 

were changed proportionally so that they both ranged from one to zero. 

According to the results from the A&I condition there are no indications that 

either adults or children became less alert with the slightly larger number of 

stories in the Filler-booklet experiment.  

 

When comparing the Booklet experiment and the Filler-booklet experiment for 

both adults and ten-year-olds there was a significant interaction between 

condition and experiment, F (2, 73) = 5.33, MS = 0.39, p< 0.05. There was also a 

significant interaction between condition and age group, F (2, 73) = 4.81, MS = 

0.36, p< 0.05. A simple main effect for experiment was found at condition B&A 

only, t (1, 75) = 3.01, p< 0.01, this shows that the B&A condition in the Filler-

booklet experiment yield higher affirmative rates than in the Booklet 

experiment. There was a simple main effect for age group at condition B&A 

only, t (1, 75) = 2.15, p< 0.05 which shows that ten-year-olds had a higher rate of 

affirmative answers. There was no three-way interaction between experiment x 

condition x age group.  

 

When comparing the ten-year-olds performance between the Booklet 

experiment and the Filler-booklet experiment there was a significant interaction 

between experiment and condition was found, F (2, 76) = 5.96, MS = 0.48, p< 
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0.01. A simple main effect at condition B&A , t (1, 38) = 3.95, p< 0.01 was found, 

but not for the A&B or the A&I condition. When investigating the adults’ 

performance in the same way no differences in performance between the two 

experiments were found. This shows that ten-year-olds’ can be encouraged to 

enrich and by making the task straightforward. When ten-year-olds respond 

spontaneously, without any knowledge of the intention behind the task, they 

respond more logically than adults do. Adults, on the other hand, do not seem to 

be affected by the awareness of the task.  
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Figure 3. Comparing ten-year-olds performance on the Booklet experiment and 
Filler-booklet experiment,  scores ranging from 0-1.  
 

As table 4 shows, the Booklet experiment prompt none of the adults or ten-year-

olds to respond in a logical way to any of the B&A statements. Eight of the 

adults and seven of the ten-year olds responded “no” to all the inverted 

statements, that is a pragmatic interpretation. The rest had mixed logical and 

pragmatic responses. In the Filler-booklet experiment there is a big difference in 
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the distribution of logic and pragmatic responses between adults and children. 

12 out of 22 ten-year-olds respond in logical way to all the inverted statements, 

whereas only four out of 17 adults do so.  

 

Table 4. Distribution of B&A responses for each participant, logical responses: 
yes to B&A statements, pragmatic responses: no to B&A statements.   
 
B&A responses for each participant all 

logic 
all  
pragmatic 

mixed 
logic /  
pragmatic 

Filler-booklet exp.            adults  (n=17) 4 8 5 
                               ten-year-olds  (n=22)  12 5 5 
Booklet exp.                       adults (n=20) - 8 12 
                             ten-year-olds    (n=18) - 7 11 
 

Another aim was to investigate how and-enrichment in children and adults is 

affected when the task varies in cognitive demands. For this analysis the data 

from the demanding Computer experiment is compared with the easier Filler-

booklet experiment. The maximum number of affirmative answer is three in the 

Computer experiment and two in the Filler-booklet experiment. In order to make 

the two data sets comparable they were changed proportionally so that they both 

ranged from one to zero. When computing the following ANOVA this modified 

dataset was used. For adults no difference in performance on these two different 

tasks could be found. In the Computer experiment the “yes” answers to the B&A 

statements made up 39% of the answers compared to 38% in Filler-booklet 

experiment. For the ten-year-olds the “yes” answers for the B&A statements 

made up 38% of the answers in the Computer experiment compared to 66% in 

the Filler-booklet experiment. This was a significant difference F (1, 38) = 4.44, 

MSE = 0.16, p < 0.05 which shows that ten-year-olds respond more 

pragmatically in the Computer experiment than they do in the Filler-booklet 

experiment. Since no eight-year-olds participated in Filler-booklet experiments 
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there is no data to show how this group is affected when the task varies in 

cognitive demand.  

 

A general finding from all three experiments is that story seven differs from the 

others in that it generates more yes answers to the B&A statements. The 

statement in this story concerned two events that took place in Marie’s garden 

(for the whole story seen appendix 1)  

 

7(A&B)  Marie gathered leaves and planted roses.  

7(B&A) Marie planted roses and gathered leaves.  

 

It seems as if the participants are not very sensitive to the inverted order of the 

events in 7(B&A). The likely explanation for this is that the inverted order of the 

events does not change the meaning of what happened in the story. It seems like 

the participants in this case interpreted and as one would do in a sentence like I 

bought milk and cream.  The effect from the inverted statement from story seven 

was found in all the age groups and in all three experiments. Therefore it does 

not affect the results from the comparison between different experiments and 

age groups. The story effect might have caused higher rates of the affirmative 

responses to the inverted questions overall.  
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6 General Discussion 
In the Booklet experiment, where the task demands little cognitive effort and is 

easy to derive, both adults and ten-year-olds respond affirmatively to the A&B 

statements and equivocally to the B&A statements. In the more demanding 

Computer experiment eight-year-olds affirm the B&A statements, whereas both 

ten-year-olds and adults remained equivocally to the B&A statements. A 

developmental effect was found in ten-year-olds when the intention behind the 

task was masked in the Filler-booklet experiment. It shows that adults and ten-

year-olds treat the A&B statements the same but that ten-year-olds make more 

affirmative answers to the B&A statements than adults do. The cognitive 

demands of the task do not influence the performance as expected. In fact, when 

comparing the demanding Computer experiment with the easier Filler-booklet 

experiment the results show that ten year-olds enrich and to a higher degree in 

the Computer experiment, while the adults’ performance was the same in both 

experiments.   

 

The most striking result is how the awareness of the task influenced the ten-

year-olds performance. The results from the Booklet experiment shows that 

when no efforts are made to mask the purpose behind the task children enrich 

and to the same extent as adults. These findings are supported by previous 

studies on scalar inferences (Papafragou & Musolino 2003) which show that 

children’s ability to draw scalar inferences increase when they are aware of the 

intention behind the task. When a more spontaneous response is captured, by 

masking the intention behind the task, children respond more logically whereas 

adults are unaffected. These findings show that and-enrichment in children is 

affected by a non-linguistic factor, awareness of the task. The Default Inference 

Account has problems explaining why children enrich and to different extents in 

the two experiments. The theory does not explain why the heuristics which is 

assumed to govern the default inference of and would work differently in the 
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two experiments. In contrast, the Contexualist Account considers both non-

linguistic and linguistic factors as important for and-enrichment. Further, the 

Default Inference Account´s argument that the differences between children and 

adults could be due to the fact that children have not had enough experience 

with language to learn to use the heuristics necessarily to draw the default 

inference falls flat. This since children obviously can master these heuristics in 

the Booklet experiment.  

 

The Default Inference Account suggests that there is a principal distinction 

between scalar inferences, which are governed by Q implicatures and the and-

enrichment, which are governed by I implicatures. However, both and-

enrichment and scalar inferences in children are affected by awareness of the 

task’s purpose as shown by the two booklet experiments and previous studies 

(Papafragou & Musolino 2003). This could be taken as an indication that there is 

no fundamental differences between these two pragmatic phenomena, as the 

Default Inference Account suggests. The mutual features are better explained by 

the Contexualist Account which argues that scalar inferences and and-

enrichment are both considered examples of one single pragmatic principle, the 

communicative principle of relevance.   

 

And-enrichment in adults is not affected by the awareness of the task to the same 

degree as for children. One possible explanation is that adults are more 

metalinguistic, thus they have the capacity to reason over the different 

interpretations of and independent of the experiment setup. The differences in 

adults and children’s sensitivity can find its explanation in capacities concerning 

working memory. Since children generally have a lower memory span than 

adults these results could be explained in terms of Capacity Theory of 

Comprehension (Just & Carpenter 1992). The lower memory span in children is 

compensated by their ability to make use of the contextual clues in the Booklet 
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experiment, so that they enrich and in the same way as adults. When these 

contextual clues are not so readily available, as in the Filler-booklet experiment, 

children enrich and to a lesser extent. This analysis provides a more precise 

explanation of how the cognitive demands and working memory affect 

pragmatic abilities than the Contexualist Account can do alone. Future work 

would probably gain explanatory power by combing the two theories.  

 

At this point, neither the Contexualist approach nor the Default inference 

approach could at give a full account for the findings in this study. Children’s 

sensitive to awareness of the task is better explained by the Contexualist 

Account since it includes non-linguistic factors as a crucial for inference 

production. On the other hand, cognitive effort does not seem to influence the 

production of and-enrichments in older children and adults, as oppose too many 

previous findings concerning scalar inferences. In fact, ten-year-olds respond 

more logically in the Filler-booklet experiment than in the more demanding 

Computer experiment. One explanation might be that and-enrichment is quite 

easy to produce and is therefore not affected when the cognitive demands 

increase. Instead it seems the participants are able to figure out the intention 

behind the task in the Computer experiment and this affects the results more 

than the increasing mental workload.  The ongoing debate between the two 

theories would gain from future experiments that investigate what effect 

cognitive workload has on and-enrichments. In order to investigate a general 

developmental effect in and-enrichment experiments with younger children need 

to be run. In doing this more knowledge about younger children’s ability to 

distinguish between and and and then needs to be collected. 

 
Even though the debate between the Contexualist Account and the Default 

Inference Account has been the main focus in this thesis, the developmental 

studies in experimental pragmatics can gain information to other fields in the 
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linguistic-pragmatics area. By extracting non-logical aspects of utterance 

interpretation from the logical aspects, it becomes obvious what an important 

role linguistic-pragmatics has for sentence comprehension. Moreover studies 

concerning inference development contribute to research concerning language 

acquisition and child language itself.  

 

7 Conclusion  
No general developmental effect for and-enrichment could be found. The fact 

that eight-year-olds to interpret and in the logical way has to be investigated 

further before any clear-cut conclusions can be drawn. The results from the 

Computer experiment indicate that the implicit relations needed to enrich and 

are readily available to ten-year-olds and is not affected by the cognitive 

demands of the task. However, the results from the Filler-booklet experiment 

and the Booklet experiment show that non-linguistic factors affect and-

enrichment for ten-year-olds but not for adults. In a task where no efforts are 

made to mask the intention behind the task ten-year-olds enrich and to the same 

extent as adults. When a more spontaneous response is captured by masking the 

purpose of the task by distractor stories, children respond more logically 

whereas adults remain unaffected. The findings in this study could not be fully 

accounted for by either the Contexualist approach or the Default inference. 

Further research, especially with younger children, is needed in order to 

investigate the assumption of a general developmental affect and the role of 

cognitive effort for and-enrichment.   
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9 Appendix 1 
 

This appendix provides a list of the nine test stories and their corresponding 

statements translated from Swedish into English. For the A&I condition the 

underlined words are replaced by the words within brackets.  

 

1 

Victoria cyklar till sin kompis. 

Hon ställer sin cykel i trädgården och går mot ytterdörren.  

På vägen hör hon ett ljud från en buske. 

Hon går mot busken och när hon särar på buskens grenar hittar hon en katt. 

Victoria lyfter upp den och klappar den på huvudet.  (en skadad fågel) 

 

A&B: Victoria ställde sin cykel och lyfte upp en katt.   

B&A: Victoria lyfte upp en katt och ställde sin cykel.  

A&I:   Victoria ställde sin cykel och lyfte upp en katt.   

 

2 

Josefines mamma ber henne gå och handla.  

Hon sätter på sin kappa och tar plånboken på bordet. 

Hon köper bröd, mjölk och några paket kakor.    

När detta är klart går hon hem med matkassarna. 

I hissen träffar hon sin bästa kompis och pratar lite med henne. 

                                 (brevbäraren) 

 

A&B: Josefine handlade och träffade sin bästa kompis.    

B&A: Josefine träffade sin bästa kompis och handlade.  

A&I:  Josefine handlade och träffade sin bästa kompis.  
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3 

My är mycket nöjd för hon har äntligen gjort klart sina läxor. 

Hon går till hallen för att svara i telefonen som ringer. 

Hon tar luren och blir förvånad då det är Isabells röst. 

Det är den andra som ringer för att bjuda henne på födelsedagskalas. 

Eftersom de är mycket bra vänner tackar Ida ja till inbjudan.  

 (inte är så)                                 (nej) 

 

A&B: My gjorde läxorna och tackade ja till inbjudan.   

B&A: My tackade ja till inbjudan och gjorde läxorna.  

A&I:  My gjorde läxorna och tackade ja till inbjudan.  

 

4 

Birgitta köper en bukett blommor i en blomsteraffär på hörnet.   

Det är underbara röda tulpaner, hennes favorit blommor.     

Det börjar regna och hon lägger blommorna i sin väska.  

Hon är inte långt från stationen så hon kan promenera.  

När hon kommer fram tittar hon på tidtabellen och går på tåget.  

                  (bussen)  

 

A&B: Birgitta köpte en bukett blommor och gick på ett tåg.  

B&A: Birgitta gick på ett tåg och köpte en bukett blommor.  

A&I:  Birgitta köpte en bukett blommor och gick på ett tåg.  
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5 

Det är första gången som Isabella ska dyka i havet. 

Med en viss tvekan hoppar hon från båten.  

Väl i vattnet upptäcker hon en helt ny värld. 

Där nere ser hon flera stora bläckfiskar. (sköldpaddor) 

Hon simmar runt lite innan hon kommer upp till ytan. 

 

A&B: Isabella hoppade från båten och såg bläckfiskar.    

B&A: Isabella såg bläckfiskar och hoppade från båten.  

A&I:  Isabella hoppade från båten och såg bläckfiskar.  

 

6 

Sebastian som är och campar går för att plocka kantareller. 

Han går lite på en stig då han får syn på några gula kantareller. 

Han plockar dem en och en tills hans korg nästan är full. 

Han har inte ätit sedan lunch så han börjar bli hungrig.   

Han sätter sig vid bordet och äter soppan som hans mamma lagat.   

              (omeletten) 

 

A&B: Sebastian plockade kantareller och åt soppa.  

B&A: Sebastian åt soppa och plockade kantareller.  

A&I:  Sebastian plockade kantareller och åt soppa.  

 

7 

När Marie tittar ut genom fönstret ser hon att det är oreda trädgården.  

Hon går ut till garaget där hon hämtar en spade och en kratta.  

Hon tar krattan och börjar samla ihop löv som fallit från träden.  

Det blir en ganska stor hög som hon låter ligga kvar på gräsmattan.   

Med spaden gräver hon några hål där hon planterar rosor.  (jordgubbar) 
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A&B: Marie samlade ihop löv och planterade rosor.  

B&A: Marie planterade rosor och samlade ihop löv.  

A&I:  Marie samlade ihop löv och planterade rosor.  

 

8 

Per kan alla böcker utantill som han har i sitt rum.  

Han går till en kompis för att hitta något annat att läsa.  

Han tittar på hyllorna som är fyllda med en massa olika slags böcker.  

Han hittar plötsligt en bok som handlar om pirater. (indianer) 

Eftersom han älskar äventyrshistorier väljer han den.  

 

A&B: Per gick till en kompis och valde en bok om pirater.   

B&A: Per valde en bok om pirater och gick till en kompis.  

A&I:  Per gick till en kompis och valde en bok om pirater.   

 

9 

När Alexander går ut från bion är han lite hungrig.  

Han tyckte mycket om filmen, hjälten är hans favoritskådespelare.  

Han går liten restaurang som inte ligger långt från honom.  

Han tittar länge på menyn och han beställer en tallrik med pasta. (stor pizza) 

Han tar ofta det då det påminner honom om hans resa till Italien.  

 

A&B: Alexander gick ut från bion och beställde pasta.  

B&A: Alexander beställde pasta och gick ut från bion.  

A&I:  Alexander gick ut från bion och beställde pasta.  
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