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Business

• Qs about syllabus? 
• Survey

• Geared toward particular area of research?
• Group vs individual work?
• Lots of support for learning R?

• Lab Friday
• Bring laptop 
• Have R, RStudio and tidyverse installed
• Directions on website – we’ll help you in lab if stuck



Last Time: Cumulative Science 

The Scientific Process



Today: An introduction to cumulative 
science tools

Graduate 
Student, Molly

How do kids learn the 
meaning of new 
words?



There are infinite possible meanings in the local environment 
when a child hears a new word, how to figure out right one?

But, it gets even harder…

“dax”



Proposal in the literature

How do kids learn the 
meaning of new 
words?



Let’s try it out

Xu and Tenenbaum (2007)

P(”dax” means dog) = medium
P(”dax” means dalmation) =  medium 

P(”dax” means dalmation) = high If I’m picking examples from 
the dalmation category, I’m 
more likely to pick three 
dalmations

If I’m picking examples from 
the dog category, it would 
be really unlikely to pick 
three dalmations

It would be a “suspicious 
coincidence”!

P(”dax” means dog) = low

“dax”



The Size Principle

Xu and Tenenbaum (2007)

In general, more exemplars 
make the more specific 
category more likely.
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Testing the suspicious coincidence effect 

Each participant saw 
some “1 example” trials,
and some “3 example” 
trials



Children and adults make this inference

Xu and Tenenbaum (2007)

(e
.g

. d
og

)

Generalize word more narrowly 
when get more examples! 



A theory of how children could learn the meaning 
of new words at multiple levels of abstraction.

“dax”

NUMBER of examples of word 
meaning provides information



2007

Wait a minute!

2011



Your theory is wrong…

“The striking finding that led Xu and 
Tenenbaum (2007b) to this conclusion—
broader generalization from a single instance 
than from three (nearly identical) instances—is 
also consistent with mechanistic accounts 
couched in terms of memories and 
representations for learning events. […] In the 
case of the suspicious-coincidence effect, two 
such task factors may be particularly critical: 
The fact that the exemplars are simultaneously 
visible in the task space and that they are 
nearly identical instances in close spatial 
proximity. “ – Spencer, et al. (2011)

Your theory predicts that 
it’s just NUMBER of 
examples but other things 
might matter too.



Sequential presentation of exemplars

...sequential makes the effect reverse??

(Spencer, 
et al., 2011;
simultaneous)

(Spencer, 
et al., 2011; 
sequential)



Resolving the conflict in this literature

?? I want to understand
this discrepancy, and
build on it

Did a replication of both studies.

2018

REPLICATE = Repeat a study 
with the same  
population, hypothesis,
experimental design, and
analysis plan and get same 
result (Patil, et al. 2016)



Replicating previous results

• Stimuli and code from original experiments 
weren’t available so I had to implement using 
Javascript and HTML 
(https://tinyurl.com/ry3tvyz)

• Cleaned and analyzed data in R
• Before I ran my study, I pre-registered 

experimental code/analysis plan 
(https://osf.io/wgvcw) - why?

• Conducted a replication of these studies online 
using a large sample (N = 600) of participants



Reproducibility

• All my code is available online so that other researchers 
can reproduce my experiment and analysis

• Website called Github (https://github.com/) 
• https://github.com/mllewis/XTMEM

REPRODUCE = Repeat procedure (e.g. experimental 
code, analysis code) and get same result



A methodological difference between 
two studies...

• Xu and Tenenbaum (2007) – 1 trial 
first, then 3 trial

• Spencer et al (2011) – 3 trial first 
then 1 trial 

• Might this matter? Who knows – I’ll 
test both.



What did I find? 

(Lewis & Frank, Psych. Science, 2018)

Replication of 
Spencer et al. (2011)

Replication of 
Xu and Tenenbaum (2007)



Trial order matters! 
• Only see the suspicious coincidence effect in the 1-3 ordering
• How can we test this idea?
• Effect sizes and meta-analysis

Big effect

Slightly smaller
effect



simultaneous timing sequential timing
1−3 trial order

3−1 trial order

XT SPSS LF XT SPSS LF

−1

0

1

2

−1

0

1

2

Paper

C
oh

en
's 
d

Label

different

same

Blocking

pseudo−random

blocked



Submit to 
a journal

Editor Expert

Expert

Expert

Pe
er

 R
ev

ie
w

 P
ro

ce
ss



Tools I used in this project

• Data analysis and visualization in R
• Preregistration
• Replications
• Reproducible workflows (e.g. Github)
• Effect sizes and meta-analysis

• In this class, you will learn about all of these tools
• You will not master any of them, but my goal is to introduce 

them to you so you can have the ability to learn more



Next Time: Introduction to R (Lab)

• Bring laptop, install R and R Studio


