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well as verbal (the word “computer”)? We also encode information in long-term mem-
ory using both visual and verbal cues. Consider the words on this page: You are encod-
ing the visual words printed on the page, but you are also encoding the verbal sound 
and meaning of the words.

•• Network theory, which is also referred to as semantic network, propositional network, 
and concept map, suggests that information is encoded in relation to other informa-
tion (Anderson, 1983). Figure 10.4 illustrates how “red” and “street” can be connected 
within a network of information through a process of spreading activation, where 
accessing one concept can lead to activation of other related concepts in the network.

Have you ever been studying for a test and then found yourself remembering 
a vacation from years past or other personal experience? Could you trace the 
network of thoughts/memories that led you from one thought to another?

•• Schema theory suggests that information contained within a script, or typical 
pattern of events, is easier to understand and encode (Anderson & Bower, 1973). 
What would happen if you began reading a mystery novel at Chapter 10, then read 
Chapters 1 through 3, then Chapter 31, and then back to Chapter 11? Most likely 
the story wouldn’t make much sense because the typical order of events is not being 
presented (if you have seen the movie Pulp Fiction, this is exactly what happens). 
When information is not connected to a schema, that information is more difficult to 
encode and store in long-term memory.

Regardless of the way in which we might represent information in long-term memory, the 
general conclusion is that the more deeply we encode information, the easier it is to activate 
and retrieve it when we need it.

Although we might have learned information and stored it in long-term memory, we can’t 
always retrieve it. For example, what year did the Civil War in the United States begin? Most 
of us have learned that information at some point in time and it is still stored in our long-term 
memory, but we may not be able to remember the answer. Would it help if I gave you three 
choices: 1854, 1861, or 1865? Your ability to remember without being given these choices is 
referred to as recall. Being able to choose the correct answer from a list of choices is referred 
to as recognition. You may have connected the Civil War with Abraham Lincoln and tried 
to remember in what year he was killed to help you remember the year the war started. The 
activation of one piece of information (Lincoln’s death) can activate memories of connected 
information (year the Civil War began) through spreading activation. (By the way, the Civil 
War began in 1861.)

Which testing strategies require the recall of information? Which testing strategies 
require the recognition of information?

I suspect that many students reading this module were not able to answer the question 
about when the Civil War began even with the list of choices provided. Yet I am also confident 
that those students were taught that information at some point in elementary school. Why 
did they forget that information? One reason for forgetting is interference. As discussed with 
working memory, interference works the same way in long-term memory. People simply have 
a vast amount of information they encounter each and every day that serves as interference 
for remembering other information. Another reason we forget information is due to a lack of 
consolidation. Consolidation is the neural process that strengthens memories over time and can 
take days, weeks, and months to complete (Wixted, 2010). Research has found that sleep is 
important for consolidation such that sleeping between studying and testing increases storage 
and enhances testing (Jenkins & Dallenbach, 1924; Stickgold, Hobson, Fosse, & Fosse, 2001).

Information that is encoded, stored, and retrieved in long-term memory is typically consid-
ered as one of three main types of long-term memories:

•• Episodic memory includes information from “episodes” of your own life. This personal 
information can include a feeling of being taken back in time to a particular event, 
called autobiographical memory. Some episodic memories are considered flashbulb mem-
ories because they tend to be frozen in time as they have a heavy emotional component. 
For example, I would consider my memory of the morning of September 11, 2001, as 
a flashbulb memory. Although people think their autobiographical and flashbulb mem-
ories are exact replicates of the actual events, research suggests that these memories can 
be misremembered just like any other information we have stored in long-term memory 
(Talarico & Rubin, 2003).

•• Semantic memory involves information we have that is not tied directly to our personal 
experiences. You probably know that there are 365 days in a year, but you don’t have a 
personal memory of learning that information. Semantic memory includes information 
about language and the meaning of concepts.

•• Procedural memory is information about how to perform certain tasks, such as writing 
your name, walking across the floor, or putting contacts in your eyes. Many tasks or skills 
are performed automatically with little attention or intention. Think about when you 
were first learning to drive a car. You probably had to put forth a lot of cognitive effort 
or attention to the details (e.g., where to put your hands, how soon to press on the brake 
as you approached the stop sign, how much pressure to put on the brake). This is called 

Schemes: See Module 6

FIGURE 10.4      Network Theory. Two concepts that seem unrelated, such as red 

and street, are connected through the process of spreading activation.
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