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Stats is hard.



Why is stats hard?

“p-values tell us the 
probability that the 
experiment worked!”

Broers, 2002; Delmas et al., 2007; Konold, 1995; Lecoutre, 1992; Saldanha & Thompson, 2002; Silva et al. [in progress], 2021

• Conceptual (mis)understanding

• Conceptual (mis)application

“I know this fact, but 
I don’t know how to 
use it…”



How can we improve students’ 
conceptual understanding?



Interleaving to learn concepts

• Used to successfully teach concepts and categories

• More effective than blocking

Carvalho & Goldstone, 2014; Goldstone, 1996; Kornell & Bjork, 2008; Richland et al., 2015; Rohrer, 2012

Interleaving:

A B C A B C A B C

Blocking:

A A A B B B C C C



Hypotheses

• Interleaved practice will result in:
1. Better overall performance at test
2. Better performance on applied problems at test



Participants

• Final sample: 
• 64 participants (3 removed)
• 90.6% female
• Avg. age=20.63 y (SD=4.39)
• First gen=59.36%
• URM=59.36%
• Modal stats experience: 2-3 courses 

• Recruited through human subjects research pool

• 0.5 unit credit per 30 min. of participation; max credit was 1 unit



Materials and Procedure

Read stats 
lessons

Int.

Block

• 30 mult. choice questions
• Half basic recall, applied 
• Feedback after every 

question
• Self-paced

7 days

Test

• 24 mult. choice questions
• Half basic recall, half 

applied
• Feedback after every 

question
• Self-paced



Materials and Procedure

Basic recall: “What does central tendency measure?”
a) How similar or dissimilar a set of scores are
b) The typical score in a set of scores
c) Whether one group is different from another
d) Skewness of data



Materials and Procedure

Applied: “Introduction to Psychology students took an exam.  Here are 
the scores from nine students: 40%, 50%, 70%, 80%, 55%, 65%, 50%, 
60%, 70%.  Which of the following are three different ways to measure 
the typical score of these students?”

a) variance, mean, and mode 
b) density, median, and average 
c) mode, mean, and median
d) mean, frequency, and variance



Results
Controlled for previous stats 
experience and stats anxiety

• Practice: F(1, 59)=2.89, p=.10
• Phase: F(1, 59)=.67, p=.42
• Practice*phase: F(1, 59)=9.76, 

p=.003, !p
2=.14



Results
Controlled for previous stats 
experience and stats anxiety

Basic recall:
• Practice: F(1, 59)=1.96, p=.17
• Phase: F(1, 59)=.21, p=.65
• Practice*Phase: F(1, 59)=.37, p=.55

Applied problems:
• Practice: F(1, 59)=.02, p=.90
• Phase: F(1, 59)=.38, p=.54
• Practice*Phase: F(1, 59)=.31, p=.58



Interleaving didn’t seem to help



What might have happened?

• Task potentially too hard



What might have happened?

• Existing contexts interleaving has been studied in may not generalize 
to stats

Kornell & Bjork, 2008; Rohrer, 2012; Rohrer et al., 2014, 2020 



Future directions

• In what contexts is interleaving effective for teaching complex, 
abstract concepts?
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Additional background, secondary findings, and Bayesian analyses



Survey of stats instructors (in progress)
Which is harder: conceptual or procedural understanding? (n=125)

71.2%

11.2%

6.4%

11.2%

0%

Silva et al., [data collection in progress] (2021)



Survey of stats instructors (in progress)
Which is harder: simple recall questions or applied problems? (n=108)

85.2%

5.6%

3.7%

1.9%

3.7%

Silva et al., [data collection in progress] (2021)



Results: Secondary findings

• Total proportion correct
• Higher stats anxiety predicted lower scores: 
• F(1, 59)=10.90, p=.002, !p2=.16

• Basic recall and applied problems, separately
• Higher stats anxiety predicted lower scores: 
• Fbasic(1, 59)=9.25, p=.004, !p2=.14
• Fapp(1, 59)=10.69, p=.002, !p2=.15



Results: Bayesian analyses
Total proportion correct



Results: Bayesian analyses
Proportion correct: Basic recall



Results: Bayesian analyses
Proportion correct: Applied problems


