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Baddeley, 1998; Quinn & McConnell, 1996). This research suggests that processing two 
tasks in the same subsystem is more limited than processing two tasks in separate subsystems 
because each subsystem has its own limited capacity.

A third subsystem of Baddeley’s model, the episodic buffer, is responsible for integrating 
information from the visuospatial sketchpad and phonological loop as well as linking informa-
tion in working memory to long-term memory. For example, research has found that memory 
of visually presented digits (visuospatial sketchpad) is enhanced when presented with a keypad, 
such as one used at an ATM or to unlock a smartphone, because the keypad is familiar (stored in 
long-term memory; Allen, Havelka, Falcon, Evans, & Darling, 2015). Think about the example 
in the mall. Attending to that women’s shirt is most likely included in the visuospatial sketchpad 
(image of shirt), the verbal words (woman, shirt, mom) and the stored information in long-term 
memory about what you had bought your mother. The integration of that information is stored 
in the episodic buffer. Recent research has found that the ability to integrate information in the 
episodic buffer develops between 6 and 9 years of age (Darling, Parker, Goodall, Havelka, & 
Allen, 2014) and may be delayed in children with intellectual disabilities (Henry, 2010).

The central executive subsystem of Baddeley’s model does not store information but manages 
or oversees the flow of information between the other three systems (Brown & Wesley, 2013). The 
central executive subsystem focuses our attention on important relevant information while ignor-
ing other information. Hence, the central executive is limited by 
the limits of our attention. Baddeley (1998) suggested that our 
automatic functioning is attended to in the central executive. For 
example, as you read the words on this page, the episodic buf-
fer is hard at work integrating the visual information consisting 
of letters and words on the page into verbal information that is 
interpretable because the meanings of these words are stored in 
long-term memory. The central executive subsystem is focusing 
your attention on the relevant words and ignoring some infor-
mation (maybe the year 1998 a few lines up). However, all of this 
processing of information is being done relatively automatically in 
the central executive unless you encounter a word that you may 
not remember or know the meaning of, or read a sentence that 
doesn’t make sense. Then, the central executive allocates atten-
tion to the task and deploys strategies such as rereading or using 
context to help determine the meaning of a word. As described 
in our mall example, as well as our reading example, the working 
memory system is closely tied to our long-term memories.

Long-Term Memory
Long-term memory holds all the information we have learned or experienced. Unlike the other 
memory systems, long-term memory does not seem to have capacity or duration limitations. It 
is believed that people can store an unlimited amount of memories for an unlimited duration. 
However, whether we can retrieve those memories is another story. Have you ever saved a file 
on your computer but then couldn’t seem to find it? You most likely didn’t name the file well or 
didn’t place it in the correct folder on your computer (poor encoding). The information is stored, 
but you can’t find it (lack of retrieval). Our long-term memory can be the same way. Next we 
discuss ways information is encoded or stored in long-term memory as well as how information 
is retrieved or forgotten.

Several theories have been developed to explain how information from working memory is 
encoded and stored in long-term memory. Here are three prominent theories:

•• Dual-coding theory suggests that we remember information better if we encode it as 
both verbal and visual (Clark & Paivio, 1991). Remember our earlier example in work-
ing memory of the computer being encoded as both visual (image of a computer) as 

Intellectual disabilities: 
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Episodic Buffer. The PIN number for our phone or debit card 
(stored in long-term memory) is easier to remember when 
presented visually with the keypad (visuospatial sketchpad).
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