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Supplemental Experimental Procedures 
Phase 1: Relational Similarity Only  
 Subjects. The children were 24 three-year-old children (mean age = 41 months, range = 36 – 48 months) 
who were recruited from local preschools in Evanston, Illinois. Two additional children were tested, but they 
discontinued their participation after only a few trials. Half were randomly assigned to the Aligned condition (n = 
12) and half to the Shifted condition (n =12).  
 The nonhuman great apes were five bonobos (Pan paniscus), seven chimpanzees (Pan troglodytes), and six 
orangutans (Pongo abelii), ages range from 6 to 34 years (mean age = 14.5 years). Two bonobos and 4 chimpanzees 
participated in the Aligned condition (n = 6); three bonobos and 3 chimpanzees participated in the Shifted condition 
(n = 6).  Half the orangutans (n = 3) participated in the Aligned, and the other half (n = 3) in the Shifted condition. 
These were the apes available at the time this study was conducted. They were housed at the Wolfgang Köhler 
Primate Research Center at Zoo Leipzig, Germany. They lived in social groups with conspecifics and had access to 
indoor and outdoor areas designed appropriately for the species. During testing, the apes were fed according to their 
daily routine four times a day on a diet of fruit, vegetables and monkey chow; water was at their disposal at all 
times. Subjects were free to choose not to participate at all times.  
 Apparatus. Two wooden vertical boxes (a Hiding Box and a Search Box) were placed side-by-side. The 
dimensions of the box was 30 cm x 20 cm x 10 cm. Each box had three shelves (a top, a middle, and a bottom shelf) 
and a container was placed on each shelf. In Phase 1, the containers were all identical round wooden containers.  
 Procedure. The procedure was identical in the Aligned and Shifted conditions, except for the search rule. In 
the Aligned condition the rule was parallel: top à top, middle à middle, bottom à bottom. In the Shifted condition 
the rule was oblique: top à middle, middle à bottom, bottom à top. 

Subjects first watched the experimenter place a bait (a pom-pom ball for children and a grape for apes) in 
one of the containers in Hiding Box 1. Then, hidden from the subject’s view, the experimenter hid a second bait in 
one of the containers in Search Box 2. The subject then searched for the bait at Search Box 2. Only one search was 
allowed, and a correct search was rewarded (with a sticker for children, and the grape for apes). If subjects searched 
at the wrong container, they were not shown the correct location. However, because they were rewarded only if they 
searched correctly, they did have information as to whether they had chosen correctly. After searching at Box 2, 
subjects were allowed to retrieve the bait from Box 1. This served as a check on their memory for the initial hiding 
place. Throughout the procedure, children were given minimal verbal instructions, to make the protocol comparable 
to that of apes. Importantly, none of the species received any training prior to the test. Each child had a total of 9 
trials (9 searches and retrievals). Each ape had a total of 18 trials equally distributed into two sessions. 
 
Phase 2: Relational vs. Object Similarity   
 Subjects. The same subjects (3-year-old children and apes) who participated in Phase 1 participated in 
Phase 2, approximately one week later in the case of children and several months later in the case of the apes. One 
chimpanzee who took part in Phase 1 did not participate in Phase 2. All subjects remained in the same condition—
Aligned or Shifted—throughout. 
 Apparatus. The same two wooden vertical boxes of Phase 1 was used in Phase 2. But in contrast to 
identical containers used in Phase 1, in Phase 2 we used 3 different looking containers: (A) a red and black lacquer 
bowl-like object with lid, (B) a green oblong metal container with a pedestal and conical-shaped lid, and (C) a 
yellow rectangular tin with lid. In Hiding Box the containers were arranged as ABC (A on top, B in the middle, C at 
the bottom shelf). In the Search Box the containers were arranged as CAB (C-top, A-middle, B-bottom).   

Design and Procedure. The procedure was identical to that of Phase 1. In Phase 1 all containers were 
identical, but in Phase 2 each box contained three distinctive containers. This meant that in the Aligned condition, 
correct relational matches competed with incorrect object matches. But in the Shifted condition, object matches were 
consistent with the correct (arbitrary) correspondence rule.  
 

 
 




