Fall, 2008

Stat 301 – Day 1
Prologue: Reasoning of Statistical Inference
Investigation 0: Friend or Foe? A recent investigation reported in the November 2007 issue of Nature (Hamlin, Wynn, and Bloom) aimed at assessing whether infants take into account an individual’s actions towards others in evaluating that individual as appealing or aversive, perhaps laying for the foundation for social interaction.  In one component of the study, 10-month-old infants were shown a “climber” character (a piece of wood with “google” eyes glued onto it) that could not make it up a hill in two tries.  Then they were shown two scenarios for the climber’s next try, one where the climber was pushed to the top of the hill by another character (“helper”) and one where the climber was pushed back down the hill by another character (“hinderer”). Each infant was alternately shown these two scenarios several times. Then the child was presented with both pieces of wood (the helper and the hinderer) and asked to pick one to play with.  The researchers found that 14 of the 16 infants chose the helper over the hinderer.

Discussion Questions: Do you find this to be compelling evidence that infants are generally more likely to choose the helper toy after watching the behavior of the two toys?  What other explanation(s) could there be for the preference observed in this study?  How might you decide whether it could have just been random luck that the helper was chosen more often?

Statistical Analysis: The process of scientific investigation involves starting with a hypothesis and then gathering data.  When an existing hypothesis is discredited, new hypotheses are generated.  Suppose we started with the hypothesis that infants do not really show any preference for either type of toy.  In other words, infants just blindly pick one toy or the other, without any regard to whether it was the helper or the hinderer toy.  Put another way, the infants’ selections are just like flipping a coin: choose the helper if it lands hands and the hinderer if it lands tails.

(a) If this is really the case (that in general infants do not have a preference for either toy), is it possible that 14 of the 16 infants would have chosen the helper toy just by chance?  (In other words, is it possible that if you toss a fair coin 16 times, you might get 14 heads?)

(b) What are some ways we could determine or estimate how probable such an outcome is?

(c) Suppose the researchers determine it is highly improbable to obtain 14 heads in 16 tosses of a fair coin, how would this inform their decision about the preference of infants for the helper toy?
(d) To determine how common or unusual it is to obtain 14 heads in 16 tosses of a fair coin, let’s literally flip a coin 16 times and count the number of heads.
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Report your number of heads to the instructor’s station.

(d) How many students in your class obtained a result as extreme as 14 heads? Does it seem like the results actually obtained by these researchers would be surprising if the infants were essentially flipping a coin? 

We really need to simulate this random assignment process hundreds, preferably thousands of times.  This would be very tedious and time-consuming with coins, so let’s turn to technology.  

(e) From the Lecture Notes webpage, follow the link for “Coin Tossing Applet.”  You will see the probability has been set to .5, corresponding to the hypothesis of a fair coin, and the number of tosses to 16, corresponding to the number of infants in the actual study.  Change the number of repetitions from 1 to 1000 and press “16 tosses.”  What is the most common outcome for the number of heads? Is this what you expected?

[image: image1.png]Simulating Coin Tossing

Probabilty of heads: [1.5
Nurnber of tosses: [16

Nurnber of repetitions: [T





(f) Enter 14 in the “as extreme” box and press Count.  What proportion of the 1000 repetitions of 16 coin tosses resulted in 14 or more heads?  Does this appear to be a surprising outcome?

(g) Is this proportion small enough to convince you that the experimental results obtained by the researchers in this study provide strong evidence that infants in general have a genuine preference for the helper toy over the hinderer toy?  Explain, including any assumptions that need to be made or that might be questionable here. How does tossing a coin help us answer this question?!
(h) What if the study had found 10 of the 16 infants chose the helper toy?  How would this affect your analysis and your conclusion?

(i) What are some other methods we could have used to calculate this probability?
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