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Some time in the past two years, your child participated in a study at our lab. In this newsletter, you can find descriptions of some of the experiments that have been published or that are still underway.  These don’t represent all our projects and experiments, and your child might have participated in something completely different.  If you would like a copy of one of these or any of our written reports, feel free to contact us by mail or email or look at our webpage at www.cog.brown.edu/~sobel.

Remember, our lab is able to contribute to scientific research because of good word of mouth.  If you enjoyed your experience or if you want to participate again, please tell a friend to contact us at (401) 863-3527 or email us at causalitylab@brown.edu.
We’re also now collaborating with a child sleep laboratory. Please see the enclosed flyer if you’re interested in participating in studies on children’s sleep patterns.

Thank you again for volunteering your and your child’s time!

David M. Sobel

Associate Professor

Cognitive and Linguistic Sciences

Brown University


Fantasy and Reality 
Are young children especially prone to magical or fantastical thought? Many parents believe they are, and several studies find that children easily accept fantastical events and creatures as real. But other studies find that 4-year-olds clearly discriminate between reality and fiction. We examined this tension by exploring whether children demonstrate fantastical thinking when they create and understand fictional stories. We asked 3- and 4-year-olds to to construct either realistic or fantastical stories by choosing whether an event that violated a real-world law or a normal, non-violation event should occur next. Three-year-olds were fairly random in their responses, but 4-year-olds showed a robust preference for choosing the ordinary events, regardless of whether they were creating stories based on a minimal realistic or fantastical context, continuing context-rich stories in a book, or continuing visually salient movie clips. These results suggest that preschoolers are strongly committed to affirming real-world laws, even in fictional contexts where these laws could possibly be broken.  Preschoolers are not fantasy-prone when it comes to constructing fiction; they are reality prone!

We also examined how children treat differences between impossible and possible events. While there  have been numerous investigations that suggest children understand the difference between possible and impossible (including some of our own work), these studies only contrast impossible events with ordinary possible events. We constructed stories in which children had to compare impossible events with weird but possible events (events they have never seen, like playing  soccer with a square soccer ball). We found that 4-year-olds were able to tell the difference between genuinely impossible and these possible, novel, strange events.  However, they only did so when the impossible event violated a physical causal law.  When the impossible event violated a piece of biological causality, children were not as good at making this distinction.  Incidently, although adults performed better than children, they weren’t as good at the biologically impossible items as the physical impossible ones.    

Cook, C., & Sobel, D. M. (in press). Children’s understanding of the fantasy/reality status of hypothetical machines. Developmental Science.

Weisberg, D., & Sobel, D. M. (under review). Domain differences in children’s construction of fictional stories. Manuscript under review for publication.
Weisberg, D., Sobel, D. M., Goodstein, J., & Bloom, P. (under review). Young children are reality-prone when constructing stories. Manuscript under review for publication.
Children’s Knowledge of Others’ Expertise 

When faced with learning new causal knowledge, children must rely on others as sources of information. Many investigations suggest that children recognize and make inferences based on the reliability of an individual as a source of knowledge. For example, children trust a previously accurate labeler over an inaccurate labeler when learning the name of a new novel object. This is usually not the kind of expertise children observe in the real world. A plumber might be knowledgeable about toilets without knowing how to solve the global economic crisis. A political leader might have insights into our current economic uncertainty, but not know how to fix a leak. Across two experiments, we asked whether children register these different kinds of expertise and use that knowledge judiciously. 

In the first experiment, we showed 4-year-olds a machine that activated either red or green, dependent on the object that was placed on it. Children were introduced to two individuals. The red expert knew when an object would activate the machine red, but was ignorant about the objects that would activate the machine green. The green expert had the opposite knowledge. After training, children were shown a novel object, which activated the machine red (for example), and they were asked to make inferences about that object.  Four-year-olds reliably endorsed the information generated by the correct expert.

Experiment 2 examined whether children use this information judiciously, as well as investigated younger children’s ability to monitor for expertise. We introduced 3- and 4-year-olds to two individuals. In one condition, the experts had knowledge about internal properties (whether objects were made of red stuff or green stuff). In the second condition, the experts had knowledge about an external property (whether there was a red or green sticker on the object). As in Experiment 1, the red expert knew when an object was made of red stuff or had a red sticker on it, and the green expert showed the opposite knowledge. Children were then introduced to new objects, which were (for example), made of red stuff or had red stickers on  them. Previous work has shown that an object’s insides are related to what kind of object it is, but whether an object has a particular sticker on its back should not be – stickers, after all, can be placed arbitrarily onto objects. Thus, children should treat the insides experts’ knowledge as relevant to future inferences, but not the outside experts’ knowledge. We found that 4-year-olds endorsed the information provided by the insides expert, but were at chance when learning from the outside expert. Three-year-olds were at chance levels when learning from both experts. Taken together, we suggest that children can monitor the expertise of two individuals. Learning from testimony is related to the child’s understanding of the relevance of an individual’s expertise. 

Sobel, D. M., & Corriveau, K. H. (in press). Children monitor individuals’ expertise for word learning. Child Development. 

Children’s Knowledge of Causal Mechanisms
In my past work, I found that children’s causal reasoning abilities develop between the ages of 3 and 4, particularly in how children understand mechanisms – how causal relations work. My student David Buchanan and I have been investigating this issue over the last year, using a very simple apparatus – button-lights that activate each other (shown in the figure on the right). 

We first showed 3- and 4-year-olds two small button-lights and a big one. One of the small lights was connected to the big one, and the other was not. When each was pressed, it would illuminate. However, one of the small lights would also make the big light activate (the one that was connected to it). Children saw this, then David disconnected the light that was connected, and connected the other light. Children were asked which of the two small lights would now activate the big one. Four-year-olds responded like adults, based on the connection status of the lights. Three-year-olds persisted in their belief that the first light would activate the machine.

Four-year-olds also recognized that it was the act of connecting or disconnecting the light that produced its causal efficacy. In a subsequent experiment, 4-year-olds were shown the same set up, but this time there was also a block next to the wire that connected the first small light to the big one. Children saw the same initial information, but instead of disconnecting one light and connecting the other, the experimenter moved the block from one side of the table to the other (so that it was now next to the disconnected light). This irrelevant manipulation should not change the lights’ efficacy, and 4-year-olds recognized this to be the case.
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However, 3-year-olds do know something about causal mechanisms. When the wires were removed, and what changed was whether each light contained batteries, 3-year-olds had no problem recognizing this as a mechanism for the lights’ activation (as opposed to whether each light had a sticker on it – an irrelevant mechanism). These results (like the work on the fantasy status of machines described above, as well as several others coming out of our lab listed below) suggest that children have particular pieces of causal knowledge – some quite general, some very specific. When children observe a new environment, they try to incorporate the data they see into structures they understand. Three-year-olds can do this for batteries, but not wires. Even younger children can do this too, as long as their existing knowledge allows them to interpret the data they observe appropriately.

Buchanan, D. W., & Sobel, D. M., (in preparation). Mechanism based causal reasoning in young children. Brown University. 

Children’s Causal and Numerical Knowledge

Children learn a great deal about the causal structure of the world. They also learn a lot about numbers. For instance, they learn to count (usually pretty early in development). But counting doesn’t really indicate much about numbers. Many children can count to ten, but if you ask them to give you five objects, they will give you a random number (usually not a small number), and if you ask them again, they’ll give you a different random number (again, usually not a small one). It’s usually not until around the fourth birthday that children understand the counting principles – that each number in their count list refers to a unique quantity.

We were interested in whether children’s discovery of the counting principles related to their understanding a particular facet of numbers – that they themselves are concepts, and as such are capable of acting as a causal agent. If you think about this for a minute, this is pretty weird – there aren’t a lot of examples in the world where numbers actually act in a causal manner (“two” doesn’t cause much). Our question was whether, if shown a causal system in which numbers acted like a mechanism for a causal relation, children could learn this system, and whether this ability was related to children’s number knowledge.

We investigated this by presenting 3- and 4-year-olds with a machine that lights up when a container with a particular number of objects (e.g., 2) is placed on it. Children observe this – they see the machine activate for containers with 2 objects and not 1 or 3, regardless of the nature of the objects inside. We then asked them to construct a new container that would activate the machine. Three-year-olds were pretty bad at this. Four-year-olds were much more likely to succeed, and to explain the reason why the machine activated in terms of the number of objects inside the container. 

This development is potentially explained by the child’s number knowledge. In a subsequent experiment, we took a group of 3-year-olds and young 4-year-olds and gave them the same procedure, but also assessed whether they understood the counting principles (through a set of independent measures that have been around in the literature for many years). We found that children who knew the counting principles were much more likely to understand the causal system that we put in front of them, regardless of their age. 

These data suggest a follow-up experiment, which we are planning to investigate in the lab now. Children are really curious about causality – they are quite engaged by causal systems. In contrast, numbers are not that interesting to young children. They aren’t as salient and are harder to represent. Indeed, most elementary school children say that science is their favorite subject, because science emphasizes causality and discovering causal structure (and there are lots of cool demonstrations). 

What we’d like to do now is use our machine and containers to see if we can train the counting principles to 3-year-olds, who typically do not possess this knowledge. We have designed a set of training studies in the lab, as well as a longitudinal study that we’ll be running in preschools to see if we can use a short-term intervention in the lab/classroom to teach children about the natural numbers.  
Other Announcements
The Causality and Mind Lab is thankful to the National Science Foundation for its continued support. Our research is supported by Grants DLS-0518161 and BCS-0744898.

The Causality and Mind Lab is pleased to welcome Deanna Simeone as a new graduate student. Deanna got her BA in Psychology from Vassar, and worked at the Yale Child Study Center before joining the lab.

Prof. Sobel blogs for Psychology Today on issues in Cognitive Development from the point of view of a new father. You can read his blog at http://www.psychologytoday.com/ blog/my-child-the-scientist. 

Prof. Sobel is also happy to announce the birth of his daughter, Paulina Marie Faille Sobel, who was born this summer. He’s getting less sleep, but is very happy.
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