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Recent studies have tested children to evaluate theories of pragmatic inference—in particular to 
examine which alternatives are considered when computing implicatures and which parsing 
algorithms are deployed. The present study addresses this debate by testing children’s interpretation 
of disjunction under universal quantification (e.g., Every boy ate a big cookie or a small cookie) and 
asking (1) whether children consider structurally simpler alternatives (e.g., Every boy ate a big 
cookie), conjunctive alternatives (e.g., Every boy ate a big cookie AND a small cookie), or both, and 
(2) whether they exhaustify over plain disjuncts or engage in recursive exhaustification. Specifically, 
we tested whether children would treat such constructions “logically” (i.e., no implicature 
computation), “exclusively” (i.e., adult-like behavior), or “conjunctively” (i.e., recursive 
exhaustification). We also tested to see if children derived a distributive inference (i.e., the inference 
that “someone did A” and “someone did B” from “everyone did A or B”), and, if so, whether this 
inference was derived through (Neo-)Gricean reasoning about structurally simpler alternatives (see 
Katzir 2007, Hochstein et al. 2014).  
 Previous studies report that children often fail to compute common implicatures—e.g., they 
do not infer that “John didn’t eat both A and B” from “John ate A or B”. To account for this, some 
researchers hypothesize that children are unable to access certain alternatives (see Barner et al. 2011; 
Skordos & Papafragou, 2016). For example, they might not consider statements containing and when 
interpreting disjunction (Singh et al., 2016; Tieu et al., 2017). Singh et al. (2016) note that a possible 
consequence of this hypothesis is that children might treat regular disjunctive sentences like “John ate 
A or B” in the same way that they treat free choice sentences like “John can eat A or B”. In particular, 
according to theories that posit recursive exhaustification of alternatives (Fox, 2007), without and as 
an alternative to or, children might understand “John ate A or B” as implying that John ate A and he 
ate B (conjunctive implication). Singh et al. (2016) ran an experiment which found that roughly half 
of children between the ages of 4 and 6 did indeed interpret or like and. This result was replicated in 
Tieu et al. (2017). However, two subsequent studies have failed to find similar results, and have 
argued that methodological artifacts may explain the presence of conjunctive children. In particular, 
such behaviors may be a by-product of guessing under uncertainty. Critically, past experiments 
classified children as conjunctive using only two types of test trials. In our experiment, we tested 
children with a variety of trial types to assess how robust the “conjunctive” interpretation of or really 
is. We found that many children behaved logically, and also that many computed distributive 
inferences. However, we also found that few children behaved “exclusively” or “conjunctively”, 
resulting in a pattern of behavior that poses a challenge to existing accounts of implicature.  
 
THE EXPERIMENT: PARTICIPANTS: We tested 40 English-primary participants aged 4 to 5 (M 
= 4;7, SD = 0.31): 31 from Comox, BC (Canada), 9 from San Diego, California. Along with controls, 
each participant completed 16 critical trials, 4 per trial type with 4 trial types in total: (1) Non-
Distributive, (2) Distributive, (3) Ubiquitous, and (4) Conjunctive. Task order was counterbalanced 
with participants pseudo-randomly assigned to order 1-2-3-4, 2-1-4-3, 3-4-1-2 or 4-3-2-1. Each child 
completed one session containing all 4 trial types no more than twice in a single day. This led to a 
range of 2-4 days of data collection per participant. TASK: Participants observed a PowerPoint that 
depicted a story narrated by the experimenter. At the conclusion of each trial, participants saw a 
character called Miss Alien and heard a pre-recorded statement. Following the statement, participants 
were asked whether they believed Miss Alien was correct. In each trial type, participants observed 2 
practice trials, 4 controls (2 with every, 2 without) and 4 critical trials. CRITICAL TRIALS: In the 
critical trials, 3 cartoon boys chose between 2 types of objects (A or B) with respect to some kind of 
action (e.g. choosing between eating a small cookie or a large cookie). The choices they made 
differed between trial type. In the Non-Distributive trial type, all three characters picked the same 
type of object (e.g., all three chose to eat a large cookie; B1:A, B2:A, B3:A). In the Distributive trial 
type, 2 characters picked one type of object while the third chose the other (e.g., two chose to eat a 
large cookie while the third took a small one; B1:A, B2:A, B3:B). In the Ubiquitous trial type, one 



character picked both types of objects while the others chose only one type (e.g., one boy chose to eat 
both a large and small cookie whereas the others only took a large one; B1:A&B, B2:A, B3:A). We 
added this trial type to test whether kids compute a distributive inference by denying the individual 
disjuncts—the scenario satisfies the distributive inference (e.g., some boy ate a large cookie and some 
ate a small one) but is inconsistent with the negation of one of the individual disjuncts (e.g., 
inconsistent with “not every boy ate a large cookie”). Finally, in the Conjunctive trial type, all 3 
characters picked both types of objects (e.g., all three boys chose to eat both a large and small cookie; 
B1:A&B, B2: A&B, B3: A&B). Following this, participants continued to see a picture of all 3 boys 
with their choices as they heard Miss Alien utter the critical statement (e.g., “Hmm, every boy ate a 
big cookie or a small cookie”). All critical trials concluded with a statement of the form “Hmm, every 
boy [action] a(n) [object-type A] or a(n) [object-type-B].”  
 
RESULTS: Following Tieu et al. (2017) and Pagliarini et al. (2018), we first classified children into 
different categories depending on whether they accepted Miss Alien’s statement 75% of the time. 
Children were classified as “Inclusive” (logical) when they accepted at least 75% of Miss Alien’s 
statements in each of the 4 trial types. They were classified as “Exclusive” when they accepted at least 
75% of Miss Alien’s statements in the Distributive trial type, but rejected at least 75% of her 
statements in the Ubiquitous and Conjunctive trial types. They were classified as “Conjunctive” when 
they accepted at least 75% of Miss Alien’s statements in the Conjunctive trial type but rejected at 
least 75% of her statements in each of the other trial types. They were classified as “Other” when they 
displayed any other pattern of acceptance. Critically, when we classified kids as “Conjunctive” using 
the two trial types used by previous studies, we found only 9 conjunctive kids (roughly half of what 
previous studies report). However, when all four trial types were considered, this number dropped to 
5, indicating that children were not consistently conjunctive. The following summarizes the 
classification results for all patterns, when all 4 trial types were considered (n=40): 17 Inclusive, 1 
Exclusive, 5 Conjunctive, and 17 Other. 
 This initial analysis reveals two important observations. First, we found few Conjunctive 
kids. In previous studies, Conjunctive kids made up nearly half of participants, a number that is far 
above the 12.5% we found. In fact, this number is smaller than the number of kids who do not fit any 
consistent interpretation pattern. Given this fact, one wonders if the 5 “Conjunctive kids” we do see is 
due to random, rather than rule-governed, behavior. Second, although Inclusive (“logical”) kids are by 
far the largest group according to our classification system (42.5%), they still represent less than half 
of the kids. This suggests that a significant portion of kids are calculating some kind of implication 
beyond the literal meaning (despite this not being apparent in our classification system—i.e., the 
classification system was too coarse). To explore this, we ran a second analysis on the data.  We fitted 
a statistical model that compares children’s performance across the four trial types to assess the 
degree to which they accepted the Experimental Trials as a function of trial type. To do this we fitted 
a Mixed Levels Model for confirmatory analyses with the maximal model structure permitted by our 
design following Barr, Levy, Scheepers, and Tily (2013). The model included trial type as a fixed 
factor and a random intercept and slope for Subjects as well as a random intercept for Items. It 
revealed an effect of trial type with children being more likely to reject the Non-Distributive trials 
compared to all others (Estimate: 14.303, Std. Error: 5.986, z-value: 2.389, p = 0.0169). In other 
words, as a group, children seem to compute a distributive inference. However, the fact that they 
generally accept the disjunctive statement in the Conjunctive and Ubiquitous trial types suggests that 
they do not derive this distributive implication by inferring that the individual disjuncts are false (i.e., 
“Every boy ate a large cookie or a small cookie” does not imply the falsity of “Every boy ate a large 
cookie” nor the falsity of “Every boy ate a small cookie”).  
 
CONCLUSION: Most children compute neither an exclusivity nor conjunctive inference. Hence, 
although kids do not seem to consider and as an alternative to or, this lack of competition does not 
lead to a behavior that is consistent with multiple exhaustification. Furthermore, although children 
compute a distributivity inference, such an implication is not derived by negating the individual 
disjuncts (i.e., the structurally simpler alternatives). We discuss whether modifications to existing 
theories (in particular Crnic et al. 2015) might accommodate this pattern of findings.  


