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1. Introduction 
 

There has been much discussion about children’s knowledge of scalar 
implicatures. Some researchers have found evidence for early knowledge of these 
implicatures, i.e. Papafragou and Musolino (2003) for numerical scales, Chierchia, 
et al. (1998) for <and, or>. Other researchers have argued that this skill is late 
developing, i.e. Papafragou (to appear) for scalar implicatures associated with the 
scales <finish, start/begin>, and <completely, half/halfway>, Papafragou and 
Musolino (2003) for <all, some>, <finish, start>, Noveck (2001) for <must, might> 
and <all, some>, Musolino and Lidz (2002) for <not any, not every>, Chierchia , et 
al. (2001) for <and, or>.  

In our investigation we bring evidence from children’s first language acquisition 
of the Hebrew coordinators of conjunction (Hebrew ve) and disjunction (Hebrew o). 
Our main claims are: (i) Children’s knowledge of scalar conversational implicatures 
differs from adults’; (ii) Of the three elements of knowledge needed to calculate a 
scalar implicature, children demonstrate knowledge of truth conditions and the 
maxim of quantity. They have difficulty with scales; and (iii) This difficulty results 
from an immature general cognitive ability to process complex relations and not 
from lack of pragmatic knowledge. The evidence we bring here is from 5 of 8 
experimental conditions of a larger study on Hebrew coordination. 
 
2.  Theory of conversational implicature 
2.1  Maxim of Quantity 
 

Grice (1975) introduced the concept of conversational implicature to explain 
some parts of meaning which speakers convey to their hearers which is not part of 
the literal, or semantic, meaning of the words uttered. He proposed that interlocutors 
operate on the basis of a so-called ‘Cooperative Principle’, as described in (1): 
 
(1)  Cooperative Principle (Grice, 1975)  

Maxims followed by interlocutors enabling cooperative communication 
including the Maxim of Quantity 

 
In obeying this cooperative principle speakers make use of four maxims: 

relevance (originally called relation), quality, manner and quantity.  Scalar 
implicatures, the subject of our investigation, arise from the maxim of quantity, as 
defined in (2): 
 
 
 



(2) Maxim of Quantity 
The amount of information provided by the speaker should fit the situation: not 
too much and not too little.  

 
An example of a conversational implicature arising from the maxim of quantity 

appears in (3): 
 
(3) Example of conversational implicature arising from Maxim of Quantity 
 Shopkeeper: We have that shirt in green and in blue. 

Customer to shopkeeper: I like the blue. 
Conversational implicature calculated by shopkeeper: the customer wants only 
the blue shirt, otherwise she would have given more information and mentioned 
the green as well. 

 
In this example, the customer gives a limited quantity of information. By not saying 
more, the shopkeeper calculates the implicature that the customer wants only what 
she mentioned, nothing more.  
  Now let us turn to scalar quantity implicatures, specifically those associated 
with coordination.  
 
2.2 Scalar implicatures of coordination 
 

Scalar implicatures may be roughly defined as in (4): 
 
(4) Scalar implicature 

Implicature arising from the choice of a weaker member of an entailment scale. 
 

If we consider the scalar implicature associated with disjunction, the knowledge 
involved includes: (i) truth conditions of coordinators; (ii) entailment scale, <and, 
or>; (iii) cooperative principle and the maxim of quantity. 

The truth conditions of the coordinators are given in (5): 
 
(5) Truth conditions of coordinators 

(i) conjunction (ve/and): all conjuncts true 
(ii) disjunction (o/or): at least one (but possibly all) disjuncts true 

 
We can define an entailment scale as in (6). 

 
(6) Entailment scale (Horn, 1972; Levinson, 2000) 

An entailment scale <S, W> may be defined where S is the stronger term and W 
is the weaker term and S entails W but W does not entail S. 

 
The specific scale that we are interested in involves conjunction and disjunction 

which form an entailment scale: <and, or> since the truth conditions of and entail 
the truth conditions of or but not vice versa. This is illustrated in (7): 
 
 



(7) Example of entailment scale <and,or> 
a. Joe drinks tea with milk and lemon. 
b. Joe drinks tea with milk or lemon.  

 
(7a) will be true provided that it is true that Joe drinks tea with milk and it is 

also true that Joe drinks tea with lemon. (7b) will be true provided that at least one 
of these is true, that is, if it is true that Joe drinks tea with milk or it is true that Joe 
drinks tea with lemon.  

In the case that Joe takes tea with both milk and lemon, the conditions making 
(7a) true, (7b) must also be true, in other words, (7a) entails (7b). In the case that it 
is true that Joe takes tea with milk, but false that he takes tea with lemon, (7b) will 
be true, but (7a) will be false. In other words, (7b) does not entail (7a). We can 
present the implicature arising from this one way entailment relationship as in (8): 
 
(8) Scalar implicature arising with the use of disjunction 

By uttering (7b) the speaker implicates that she knows that (7a) is false. 
 

Thus, when disjunction is used the hearer calculates a scalar implicature and 
infers that the speaker did not use conjunction because she knows that it is not the 
case that both disjuncts are true. If the speaker knows that both disjuncts are true, 
and chooses to use disjunction, the utterance will be judged infelicitous. 

Note that disjunctions may also be judged infelicitous if only one disjunct is 
true. Possibly, the mention of the false disjunct violates the maxim of relevance, 
which gives rise to a non-scalar implicature. An example of a violation of the maxim 
of relevance, that is, ignoring this non-scalar implicature, is given in (9): 
 
(9) Infelicitous disjunction when one disjunct true (violation of Maxim of 

Relevance) 
Situation:  I am holding a pen. 
Statement: I am holding a pen or a pencil.  

 
We now  turn to our investigation. 

 
3. Hypotheses and predictions 
 

We formulated the hypotheses described in (10): 
 

(10) Hypothesis 1 
Young children demonstrate close to adultlike knowledge of truth conditions of 
coordinators. 
Hypothesis 2 
Young children lack the general cognitive ability of comparison needed to 
understand scales. 
Hypothesis 3 
Young children demonstrate pragmatic knowledge.  

 
The experimental predictions that follow from these hypotheses are stated in (11): 



 
(11) Prediction 1 

Young children reject false conjunctions at adultlike levels (from Hypothesis 1) 
Prediction 2  
Young children reject false disjunctions at adultlike levels (from Hypothesis 1) 
Prediction 3 
Young children accept true disjunctions when both disjuncts are true, unlike 
adults, because they do not calculate the scalar implicature (from Hypothesis 2). 

  Prediction 4 
Young children reject true disjuncts when one disjunct is true (because of non-
scalar implicature) (from Hypothesis 3) 
Prediction 5 
Young children reject infelicitous statements when the maxim of quantity is 
violated (and no scale is involved) (from Hypothesis 3) 

 
4. Experimental methodology 
 

In order to test our predictions we recruited 134 children aged 2;4-9;6 and 17 
adults who served as a control group. The actual numbers of children of each age 
who participated in each experimental condition appear in Table 1. Note that 
Condition 4 was administered to the youngest group only, because of time 
constraints. There were roughly equal numbers of males and females in the groups. 
All participants were monolingual native Hebrew speakers. 
 

Age groups Conditions 1 and 
2  

Condition 3 Condition 4 

2;7-3;6 17 (35.8) 9 (35.4) 10 (33.4) 
3;7-4;6 31 (48.8) 27 (48.6) 0 
4;7-5;6 11 (61.2) 8 (62.1) 0 
5;7-6;6 6 (71.5) 7 (71.5) 0 
6;7-7;6 20 (85.1) 21 (84.8) 0 
7;7-8;6 21 (96.3) 20 (96.4) 0 
8;7-9;6 19 (108.5) 19 (108.5) 0 
Adults 16 (335.3) 17 (333.2) 0 
Total 141 128 10 
Table 1 - Number of participants in experimental tasks (and mean ages in months) 

 
For all experiments we used a judgment task (following Crain and Thornton, 

1998). In some cases the task was a truth-value judgment task, in some cases a 
judgment of felicity. There were 10 target items and 5 filler items for each condition. 
Stimuli were picture descriptions provided by a puppet. 

For Condition 1, testing Prediction 1, we presented a truth-value judgment task. 
Targets were false conjunctions; the fillers were true conjunctions. Acceptance of 
target items reflects lack of knowledge of the falsifying conditions of conjunction. A 
sample item appears as (12). 
 
 



(12) Example – Condition 1  
Picture description: Count stands eating an apple. Bed at side. 
Investigator: hine mar sofer. Hu omed hu oxel tapuax hu lo shoxev 

al hamita. nesa, ma kore batmuna? 
“Here’s Count. He stands, he eats an apple, he doesn’t lie on the 
bed. Nessa, what’s happening in the picture?” 

Puppet:   mar sofer shoxev ve oxel tapuax. 
“Count lies down and eats an apple.” 

 
For Condition 2 testing Prediction 2, we used a truth-value judgement task. Again 
targets were false disjunctions and fillers were true conjunctions. Acceptance of 
target items in Condition 2 reflects lack of knowledge of the falsifying conditions of 
disjunction. An example of a target item in Condition 2 is given in (13): 
 
(13) Example – Condition 2 
 Picture description: Cookiemonster eating apple and cookies. 

Investigator: hine ugifletset. hu oxel tapuax. hu oxel ugiyot. hu lo oxel senvich 
hu lo oxel banana. 
“Here’s Cookiemonster, He’s eating an apple. He’s eating cookies. 
He’s not eating a sandwich. He’s not eating a banana.” 

Puppet:  ugifletset oxel senvich o banana. 
  “Cookiemonster is eating a sandwich or a banana.” 

 
For Condition 3 testing Prediction 3 we used a felicity judgment task. With  

targets being true disjunctions (both disjuncts true) and  fillers, using false 
disjunctions. In this condition acceptance of target items reflects lack of knowledge 
of the scalar implicature. An example is provided in (14): 
 
(14) Example – Condition 3 

Picture description: Bigbird wearing a coat and a a scarf. 
 Investigator: hine tsiporet. hi loveshet mIil . hi loveshet tsIif. 

“Here’s Bigbird. She is wearing a coat. She’s wearing a scarf.” 
 Puppet:  tsiporet loveshet mIil o tsIif. 
    “Bigbird is wearing a coat or a scarf.” 
 

Condition 4 testing Prediction 4 used a truth-value judgement task. The targets 
were true disjunctions (3 items with the first disjunct true, 3 items with the second 
disjunct true, 4 items with both disjuncts true, while the fillers were false 
disjunctions. (N.B. This condition administered to youngest participants only) 

This task was originally designed to replace condition 3 for the youngest 
participants. Unfortunately, time prevented us from splitting these two types of 
target items into two completely separate conditions. The items with two true 
disjuncts were similar to those of Condition 3. In (15) we give an example of the 
items with only one true disjunct: 
 
 
 



(15) Example – Condition 4 
 Picture description: Fly eating a cookie. On a plate at the side are cookies and 

a pear. 
Investigator: hine zvuv. hu oxel ugiya. hu lo oxel agas. nesa ma kore ba tmuna? 

“Here’s a fly. He’s eating a cookie he doesn’t eat a pear. Nessa 
what’s happening in the picture?” 

 Puppet:  ha zvuv oxel ugiya o agas. 
    “The fly eats a cookie or a pear.” 
 
5. Results 
 

In Table 2 we present the results of Condition 1: the percentage acceptance of 
false and true conjunctions. 
  

Age Group Target items accepted Filler items accepted 
3 17.8% (32/180) 88.9% (80/90) 
4 20.0% (48/240) 89.2% (13/120) 
5 7.0% (7/100) 98.0% (48/50) 
6 2.9% (2/70) 94.3% (33/35) 
7 2.5% (5/200) 98.0% (98/100) 
8 0.5% (1/200) 98.0% (98/100) 
9 2.0% (4/200) 97.0% (97/100) 
Adults 1.3% (2/160) 96.3% (77/80) 

Table 2 - Condition 1: Acceptance of false (target items) and true (filler items) 
conjunctions (ve/aval) 

 
Even 3-year olds reject false conjunctions over 80% of the time. With increased 

age, the children’s behavior approaches adult levels.  These results support 
Prediction 1 of Hypothesis 1. Statistical analysis (ANOVA) with age and condition 
as dependent variables shows that age groups 3 and 4 differ significantly from adults 
(by accepting more false conjunctions) while age groups 5, 6, 7, 8, 9 do not differ 
from adults. 

Table 3 shows the results of Condition 2: the percentage acceptance of true and 
false disjunctions: 
  

Age Group Target items accepted Filler items accepted 
3 16.7% (30/180) 92.2% (83/90) 
4 11.7% (28/240) 94.2% (113/120) 
5 3.0% (3/100) 98.0% (49/50) 
6 1.4% (1/70) 100% (35/35) 
7 2.5% (5/200) 100% (100/100) 
8 0.0% (0/200) 98.0% (98/100) 
9 0.5% (1/200) 100% (100/100) 
Adults 1. 9% (3/160) 95.0% (76/80) 

Table 3 - Condition 2: Acceptance of true and false disjunctions (o/or) 
 



Here too, from 3 years, children, like adults, reject false disjunctions over 80% of 
the time. However, they do not yet demonstrate adult consistency (as shown by 
ANOVA with condition and age as dependent variables). With increased age, 
behavior approaches adult levels (and ANOVA shows no significant difference 
between age groups 5,6,7,8 and 9 and the adult group). These results support 
Prediction 2 of Hypothesis 1. 

Table 4 shows the results on Condition 3: percentage acceptance of true, but 
infelicitous disjunctions (due to the scalar implicature). Young children (up to age 
7), unlike adults accept infelicitous true disjunctions with two true disjuncts over 
80% of the time. Behavior gradually approaches adult levels but is still far from 
adultlike at 9 years. ANOVA shows all children’s age groups significantly differ 
from adults. These data support Prediction 3 of Hypothesis 2. 
 

Age Group Target items accepted Filler items accepted 
3 89.0% (89/100) 8.0% (4/50) 
4 88.2% (195/220) 20.9% (23/110) 
5 87.5% (70/80) 2.5% (1/40) 
6 85.0% (51/60) 0.0% (0/30) 
7 81.0% (162/200) 4.0% (4/100) 
8 42.5% (85/200) 0.0% (0/100) 
9 49.5% (99/200) 0.0% (0/100) 
Adults 2. 9% (5/170) 0.0% (0/85) 

Table 4 - Condition 3: Acceptance of true infelicitous disjunctions (o/or) 
(scalar implicature) 

 
In Table 5, we can see the results of Condition 4, again the acceptance of true 

infelicitous disjunctions, but this time the target items also included infelicitous 
disjunctions with only one true disjunct: 
  

Age 
Group 

True 
Target 
items  

False 
Filler 
items  

3 61.8% 
(68/110) 

25.5% 
(14/55) 

Table 5 - Condition 4:  
Acceptance of true infelicitous disjunctions 

 
Table 5 shows us that 3 year olds accept true disjunctions (one or all true 

disjuncts) the majority of the time. We have already seen in Table 4 that young 
children accept true disjunctions with two true disjuncts.  

In Table 6, we see a breakdown of the responses of Condition 4 into responses 
to disjunctions with one true disjuncts, versus disjunctions with two true disjuncts. 
The responses for items with two true disjuncts are similar to the responses of this 
age group to Condition 3. Of special interest are the responses to those items with 
only one true disjunct. The children accepted the disjunctions with only one true 
disjunct far less often than those with two true disjuncts, in fact only half as many 



times. We assume that the children rejected these items because they are able to 
calculate the relevance implicature, which does not require the complex processing 
of scalar implicatures. Thus, children show earlier knowledge of non-scalar 
implicature than scalar implicature, our results supporting Prediction 4 of 
Hypothesis 3. 

  
 Acceptance of disjunctions 

ignoring non-scalar 
(relevance) implicature - one 
true disjunct 

Acceptance of 
disjunctions ignoring 
scalar implicature - 
two true disjuncts 

2;7-3;6 47.0% (31/66 items) 88.6% (39/44 items) 
Table 6 - Condition 4: Acceptance of true infelicitous disjunctions with one true 

disjunct and with two true disjuncts (breakdown of second column Table 5) 
 

Finally, Table 7 presents spontaneous corrections made by the children during 
the experiment, showing that they have knowledge of the Maxim of Quantity. 

Thus, although children have problems with scalar implicatures (as shown in 
Tables 4 and 6), we do have evidence that young children can calculate implicatures, 
not only based on relevance, but also based on quantity. That is, young children 
reject statements on the basis of inadequate quantity of information, as exemplified 
in Table 7. This supports Prediction 5 of Hypothesis 3. 
 

Age Item Puppet’s description Correction 
2;11 IF5 Elmo ve deizi oxlim 

“Elmo and Daisy eat” 
Hu oxel melafefon ve hi 
oxelet tapuax. 
“He eats (a) cucumber and 
she eats (an) apple.” 

3;3 IF2 Oskar oxel banana ve ugiya 
“Oscar eats (a) banana and 
(a) cookie.” 

Hu oxel harbe ugiyot. 
“He eats lots of cookies.” 

4;3 Warm-
up 

Q: ma loveshet tirza? 
A: Xatsait 
Q: “What does Tirza wear?” 
A: “(a) skirt” 

Lo, gam xatsait ve gam 
xultsa 
“No, also (a) skirt and also 
(a) shirt.” 

7;6 IIF2 Elmo rodef axarei ha kadur 
aval ha kadur boreax lo. 
“Elmo chases after the ball 
but the ball escapes him.” 

Xaser she ha kadur boreax 
lo she hu rats maher 
“missing that the ball 
escapes him when he runs 
fast” 

Table 7 - Evidence for children’s knowledge of the Maxim of Quantity 
 
6. Discussion 
 

We may summarize our results as follows: Adults show knowledge of truth 
conditions and scalar implicature, with rejection rates for semantic and pragmatic 
unacceptability similarly high. Children show knowledge of truth conditions: by age 
3: 80% adultlike responses; by age 5: completely adultlike. This supports our 



Prediction 1 of Hypothesis 1. With regard to scalar implicature, no adultlike 
knowledge is shown, even by 9 years. This supports our Prediction 3 of Hypothesis 
2. With regard to non-scalar implicature, knowledge begins to be evident at age 3, 
supporting our Prediction 4 of Hypothesis 3. By age 3 children show knowledge of 
the Maxim of Quantity as evident by their corrections, supporting our Prediction 5 
of Hypothesis 3. 

Recall that there are three elements necessary to calculate scalar implicatures: 
(i) knowledge of truth conditions; (ii) knowledge of the maxim of quantity ; (iii) 
ability to compute entailment scales. 

We have shown that children show knowledge of truth conditions from the age 
of 3, adultlike levels reached by the age of 5. Therefore, the failure to calculate 
scalar implicatures is not due to lack of knowledge of truth conditions. Furthermore, 
children demonstrate knowledge of non-scalar implicatures (arising from relevance) 
far earlier than scalar implicature. Thus, failure to calculate scalar implicatures is not 
due to an inability to calculate implicatures (pragmatics). Finally, children show 
knowledge of the Maxim of Quantity by the age of 3 as evidenced by corrections in 
our study. Thus, the failure to calculate scalar implicatures is not due to lack of 
knowledge of Maxim of Quantity (pragmatics). We therefore conclude that the 
problem is in the ability to compute inplicatures involving entailment scales.  
 An analysis of the computational complexity of scalar implicatures, in Section 
7, explains why these implicatures are acquired so late.  
 
7.  Processing scalar implicatures 
 

In order to understand why scalar implicatures prove difficult for young 
children, let us now take a closer look at what need to be considered in order to 
calculate a scalar implicature. Recall that conjunction and disjunction form an 
entailment scale because if a sentence using ‘and’ is true, the identical sentence 
substituting ‘or’ for ‘and’ will always be true, but not vice versa. In order to work 
out just how complex the calculation of an implicature based on such a scale can be, 
we make use of Halford, Wilson and Phillips (1998) relational complexity metric, 
presented in (16). 
  
(16) Relational complexity metric (Halford, Wilson and Phillips, 1998)  

Difficulty of processing dependent on the number of elements to be processed 
simultaneously 

 
Note that complexity is determined by the number of elements to be processed 

in parallel. Processing elements in sequence will not result in increased complexity 
if each step in the sequence has low dimensionality, or few elements to be processed 
in parallel. Table 8 describes the 4 levels of dimensionality. Note that the highest 
level is quaternary where four level elements are processed simultaneously. This 
level is predicted to be mastered only at 11 years, older than the oldest child 
participants in our study. Scalar implicatures are at this highest level, as we now 
explain. 



The calculation of a scalar implicature, based on the description in (16) requires 
consideration of several elements described in (17) through (20). In (17) – (20) we 
refer to relations for sentences A and B. 

Firstly, as we need to consider the entailment scale, the first part is that 
conjunction entails disjunction, a binary relation.  
 

Complexity of 
relation  
 

Dimen- 
sionality 

Predicted 
peak age (in 
years)  

Structure of 
relational 
instances 

Examples 

Unary 1 1 R<a> attributes, e.g. 
red(flower) 

Binary (also 
univariate 
functions and 
unary operations) 

2 2 R<a,b> location, e.g. on (book, 
table) 
entailment, truth 
conditions of negation  

Ternary 
(also bivariate 
functions and 
binary 
operations) 

3 5 R<a,b,c> transitivity, e.g. Taller 
than (John, Mark, Joe), 
where we derive that 
John is taller than Joe. 
truth conditions of 
coordinators 

Quaternary 
(also trivariate 
functions and 
ternary 
operations) 

4 11 R<a,b,c,d> proportion e.g. a:b = 
c:d. 
scalar implicatures 

Table 8 - Predicted age of peak ability, structure of relations and examples of 
relations of varying complexity 

 
(17) Entailment (binary relation  - binary dimensionality)  

For A entails B, (i.e whenever A is true, B must be true) two elements need to 
be considered:  
(i) truth-value of A and (ii) truth-value of B 

 
We must also consider that the disjunction does not entail the conjunction so we 

need negation as described in (18) at binary level, also relatively easy. 
 
(18) Negation (unary operation - binary dimensionality) 

For negation of A, two elements need to be considered:  
(i) truth-value of A gives (ii) truth-value of not A   

 
From (18) it follows that if the truth value of A is true, the truth value of not A will 
be false, and vice versa. 

Now these two characteristics of the scale, that conjunction entails disjunction 
but disjunction does not entail conjunction must be considered simultaneously, this 
can be seen as the entailment and the negation of the entailment feeding into a 
conjunction of ternary level, as described in (19). 



 
(19) Conjunction (binary operation – ternary dimensionality) 

For A and B, three elements to be considered:  
(i) truth-value of A and (ii) truth-value of B give (iii) truth-value of A and B  

 
The conjunction will only have a value of true if the first two truth values are 

true. This leads us to the scalar implicature in (20). Its processing is shown 
schematically in (21). 
 
(20) Scalar implicature (following Levinson, 2000) 

If A(S) entails A(W) (a binary relation / binary dimensionality) and A(W) does 
not entail A(S) (a unary function / binary dimensionality having scope over a 
binary relation / binary dimensionality), and A(W) is uttered (a unary relation / 
unary dimensionality), then the hearer calculates the implicature (a binary 
operation / ternary dimensionality) that the speaker knows that A(S) is not the 
case (a unary function / binary dimensionality negation having scope over a 
proposition).  

 
(21) Processing of scalar implicature 

a) Bigbird is wearing a coat or a scarf  
(the weaker expression A(W) is uttered, raising a scalar implicature) 
    

b) There are two sequential steps here first:    
 
Negation of the second entailment (a unary operation having scope over a 
binary relation resulting in a ternary level relation) 
 
 
Conjunction (a binary operation at a ternary level) of the two entailments 
(the first entailment, a binary level relation, the second negated entailment, 
a ternary level relation) together with the weaker expression (in our case 
or) being uttered resulting in a quaternary level relation.  

  
The difficulty of the first step should be within the range of the children we 

tested, as ternary level relations are mastered at 5 years. the second step as a 
quaternary level relation we expect to pose difficulty even for our oldest child 
participants. The difficulty for children is simultaneously taking into account the 
elements of the second step (quaternary) of calculating the scalar implicature. 
According to Halford et al. (1998) operations with quaternary dimensionality are not 
mastered until age 11 (see Table 8). 

Therefore, we propose that the difficulty in the scalar implicature comes from 
the processing difficulty, not from lack of knowledge of semantics or pragmatics. 
First let us consider previous explanations for the late development of scalar 
implicatures.  

The Pragmatic delay hypothesis proposes that scalar implicatures are 
representative of pragmatic knowledge/development in general which develop late. 



However, we find evidence for (some) early pragmatics, this argument ignores the 
specific need to understand scales which is not part of many pragmatic skills. 

The Reference set hypothesis (Reinhart, 1999) proposes that children have 
difficulty constructing sets of alternatives and therefore guess. However, a) Why 
should there be a difference between constructing sets of alternatives for scalar 
versus non-scalar implicatures? and, b) Our participants do not show a guess pattern, 
but rather show NO evidence of scalar implicature until 8 years.  

Our study adds weight to the argument that scalar implicatures are in fact late 
developing. In addition we identify why these types of implicatures are problematic 
for young children. We conclude that: 

Children have early knowledge of truth conditions. They also have early 
knowledge of pragmatics - they correct statements based on violations of quantity 
and relevance. Children are able to construct sets of alternatives. Otherwise how do 
they correct and how do they judge statements as violations of quantity? The 
problem is that children have difficulty simultaneously processing the several 
elements needed to calculate scalar implicatures, even at 9 years. Further 
investigation is needed into non-scalar implicatures to further clarify the question of 
what parts of pragmatics are early developing and what parts are later developing 
and why. 
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