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Outline Of Presentation  

1. Understanding versus learning

 - Examples: medicine, chess, flying

2. A simple model of human learning

3. Applications: Efficient student learning 

 - Attentional and sensory processing 
 - Comprehending and elaborating on information 
 - Rehearsing, storing and retrieving information

4. Summary takeaways 
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     Learning

Acquisition of actions, knowledge or skills -  
through experience, practice, study, or as a 
result of being taught.
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Understanding   Learning≠



Understanding  
+ 

Storing in memory 
+ 

Accessing from memory 
(to assist judgments, actions, decisions) 

 = 
Learning



Why Doctors Still Must Memorize Facts in a Digital Age   

 Dr. Gurpreet Dhaliwal, Wall Street Journal, March 2015

“The goal of education is to create an expert thinker. 

Memorization is at the core of that endeavor.”
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“Practicing medicine requires constant 
problem solving. 

Just like in jazz, you can only ad lib when 
you start from a strong foundation.” 

Dhaliwal, Wall Street Journal, March 2015

♫♪♫♪
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Quality and 
Quantity of 

Learning 

Quality and 
Speed of 

Decision Making



Some Examples…..



Thin Slicing
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Making Complicated 
Choices

Decision dilemma 
between two 
pathologists: 

Dr. Joe Pearson
Kent O’Donnell
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Chess board positions 
used in memory 
experiments. 

SOURCE: Adapted from 
Chase and Simon [1973].

Chunking
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Recall by chess players by level of expertise.

Novices  recalled 4 positions after one trial.

Experts recalled 18. 
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Captain Sully had to 
decide how to handle a 
crippled Airbus A320 
carrying 150 passengers. 

He rapidly evaluated 2 
landing options in ~ 200 
seconds. 

And  then went with a 
third option. 
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Reaction  Time & Risky Choices



Experts have not only acquired knowledge, 
but are also good at retrieving the knowledge 

that is relevant to a particular task. 

(Simon, 1980 – Nobel Prize Winner ‘78)
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A Basic Model of Learning 
as a Framework

16



Information

Sensory memory

Short-term memory
(working memory)

Available capacity

Long-term memory

Retrieval, Elaboration Rehearsal, Encoding

Information Stored 
&  Applied
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Available capacity
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Information

Sensory memory

Short-term memory
(working memory)

Available capacity

Long-term memory

Retrieval, Elaboration Rehearsal, Encoding

Information Stored 
&  Applied
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Understanding is the first but not the only step in the learning process 

Summary
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Implications for Learning 

(with  some supporting research) 
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Information

Sensory memory

Short-term memory
(working memory)

Available capacity

Long-term memory

Retrieval, Elaboration Rehearsal, Encoding

Information Stored

Focus limited 
attention capacity.

Clear out 
distractions.  
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We have limited cognitive resources available to
attend to, process, encode, and store information. 

When focused on a single primary task, our attentional
resources are used efficiently, and information is adequately 
processed, encoded, and stored. 

When we add a secondary task, attention must be divided, and 
processing of incoming information becomes
fragmented. 

Encoding is disrupted, and this reduces the quantity and quality of 
information that is processed. 
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“Once I was a scuba 
diver in a sea of words. 

Now I zip along the 
surface like a guy on a 
Jet Ski.” 

Nick Carr in The Shallows: What the 
Internet Is Doing to Our Brains, 2010. 
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The Laptop and the Lecture:
The Effects of Multitasking in

Learning Environments
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Recall and 
recognition are 
lower when the 
laptop was open 
during class
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The Impact of Listening to Music on 
Cognitive Performance

Arielle S. Dolegui, Inquiries, 
2013, VOL. 5 NO. 09 | PG. 2/2
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Independent variables

Type of music played at two different levels of intensity: high 
intensity and low intensity. 

Dependent variable 

Performance, which was measured in terms of accurate 
answers obtained in each of the tests. 

Performance scores were significantly higher in silence 
(M= 12.94) than in all four music conditions, intensity 
levels, and types of music combined (M= 11.99), t(31)= 
2.21, p <.05. 

Confirms Smith and Morris, 1977. 29
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My Explanations: One

During knowledge acquisition, 
listening to music of any sort 

takes away cognitive resources 
and leads to learning deficits. 
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My Explanation: Two

When you read in silence, you are reading (print) and 
hearing yourself saying  the words (auditory) and 
sometimes seeing images (visual). This creates 

multiple traces of information – and strengthens 
memory for it.  

Listening to music of any sort while reading, disrupts 
auditory and visual coding and most likely only leads 

to coding of words. 



One study from our paper in the 
Journal of Marketing Research 

(Unnava and Sirdeshmukh, 1994)

Support for this logic 

People remembered more – and 
forgot less - when they saw an ad in 

visual and print form (top line), 
rather than one form
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A caveat

Listening to music can have other beneficial effects, but 
typically when learning  tasks are not aimed at deep 

understanding and memorization.  

Music has been found to increase creative and exploratory 
thinking – both in terms of number of innovative ideas 

generated, and innovativeness of ideas. 

Listening to music can make mundane and routine tasks 
(such as coding data) more bearable. 
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Summary

Multi-tasking and tech tools can undermine learning comprehension   

Understanding is the first but not the only step in the learning process 
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Sensory memory

Short-term memory
(working memory)

Available capacity

Long-term memory

Retrieval, Elaboration Rehearsal, Encoding

Information Stored

Keep a thread 
going (narrative)

Find 
connections to 

what you already 
know.

Avoid  
highlighting, the 

first time you 
are reading.

Take notes by 
hand rather 

than on a laptop

Information
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Study examined multiple techniques
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Multiple studies confirm that 
highlighting is a poor learning aid 
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Why Highlighting leads to 
Learning Deficits

- The task itself uses up mental resources. 

- Focuses attention on words and 
sentences, not the entire context. 

- Reduces cognitive capacity for real-time 
elaboration of material  

- Is better used in a second  or follow-up 
reading.
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One more suggestion: Try and take handwritten 
notes, and do as much in writing as possible
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Benefits  of  handwritten  notes *

Students who took notes in longhand performed better at 
subsequent tests focused on conceptual questions. 

Notes taken on laptops tended to be shallower; evidence of 
more elaboration & summarizing when taking notes by 
hand. 

Notes on laptops tended to have more words, but were 
more verbatim. 

* Dictated notes may have similar benefits, but I have no research on 
hand
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Understanding is the first but not the only step in the learning process 

Summary

Multi-tasking and tech tools can undermine learning comprehension   

Learning methods such as highlighting can  adversely affect learning  
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Multiple studies confirm that self-testing or interactive 
testing is a distinctly superior learning method. 
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Understanding is the first but not the only step in the learning process 

Summary

Multi-tasking and tech tools can undermine learning comprehension   

Learning methods such as highlighting can  adversely affect learning  

Rehearsal and self-testing strengthen long-term memory 
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Sensory memory

Short-term memory
(working memory)

Available capacity

Long-term memory

Retrieval, Elaboration Rehearsal, Encoding

Information Stored

“Partition” your learning – 
marketing/operations/etc

Within marketing – 
products/pricing/etc.

Information
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If you don’t partition your 
learning – as you learn – 
and when you rehearse. 

Like
White noise…    

unclassified books

Your learning can end up 
like a library of unsorted 
and unclassified books
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Instead – 
compartmentalize your 

learning. 
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Easier to scan memory for a 
match and make decisions, 
when you organize your 
knowledge  even as it is being 
created. 

?

?
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Recall is most effective when the conditions at 
the time of encoding match the conditions at 
the time of retrieval. 

These conditions may refer to the context in 
which the information was encoded, the 
physical location or surroundings. 

The Principle of Encoding Specificity 

53



Some Implications 

Taking an exam in the same classroom in which the 
material for the exam was learned positively 
correlates with performance on said exam (Multiple 
studies). 

Other techniques: Take notes for each subject on 
different colored sheets, or different books, or with a 
different pen. 

The Principle of Encoding Specificity 
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Understanding is the first but  not the only step in the learning process 

Summary

Multi-tasking and tech tools can undermine learning comprehension   

Learning methods such as highlighting can  adversely affect learning  

Rehearsal and self-testing strengthen long-term memory 

Partitioning learning and storing contextual cues helps retrieval 
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Recalled and Applied

Stored Information 

Understand the task 
carefully 

Look for a cue (or 
clue) that tells you 
what knowledge to 

access. 

Use the cue to focus 
your search. 

Integrate, apply, 
respond.
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Understanding is the first and not the only step in the learning process 

Summary

Multi-tasking and tech tools can undermine learning comprehension   

Learning methods such as highlighting can  adversely affect learning  

Rehearsal and self-testing strengthen long-term memory 

Partitioning learning and storing contextual cues helps retrieval 

Cues in the task environment should help access stored knowledge

57
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