Knowledge
The factors that affect children’s semantic memories are fairly well understood. Because semantic memories are what people generally think of as knowledge, it isn’t surprising that the amount and type of knowledge children have influences most aspects of their explicit memory. We discuss four such kinds of knowledge below: domain-specific (or expert) knowledge, schemas and scripts, metamemory, and memory strategies.

D-S v D-G; general knowledge about the world v knowledge of one’s own cognitive processes.

Domain Knowledge
Chi and Ceci (1987), Chi and Koeske (1983), Chi (1978)

Schneider,  Korkel, and Weinert (1989)

Children with lower aptitudes but more expert knowledge both remember more and demonstrate more strategic memory skills. In other words, for memory, knowledge is more important than aptitude in children (Recht & Leslie, 1988; Schneider et al., 1989). 

One of the more famous examples of how a large knowledge base leads to superior memory performance comes from Chi and Koeske (1983). These authors examined one boy’s dinosaur knowledge in intimate detail. They were interested in whether he would remember more new information concerning dinosaurs he knew a lot about or those he knew less about. Their investigation demonstrated that memory was greater for higher initial levels of knowledge. The difference in retention for high- and low-knowledge lists was even greater when tested a year later. In other words, the more one knows about a topic, the more easily new information is remembered. This has been demonstrated in other domains as well. For example, Chiesi, Spilich, & Voss (1979) found that experts in baseball not only had better recall of a half-inning of a baseball game that was presented to them, but that they were more aware of the goals (i.e., bunting a runner to third as an intermediate goal that precedes the later goal of scoring on the next batter’s sacrifice fly). As demonstrated below, goal knowledge has other implications for memory. In a similar study, Gaultney, Bjorklund, and Schneider, (1992) found that, among 2nd, 4th, and 5th graders baseball experts were able to recall more baseball information than non-experts. However, only the 5th graders demonstrated superior strategy use. The younger experts, on the other hand, were found to have benefited from ???.

Another way that knowledge allows better memory is through inferences. For example, Paris and Lindauer (Paris & Lindauer, 1976; Paris, Lindauer, & Cox, 1977) presented sentences like “The workman dug a hole in the ground.” to early elementary-school-aged children, young adolescents, and adults. When asked to recall the sentences, participants were provided with cues. Some participants received cues directly from the sentences (like “workman”), while others received cues that were only implied by the context of the sentence (like “shovel”). The utility of the cues varied greatly across age. For the 6-8-year-olds, the inferred cues hurt performance compared to the explicit cues. In contrast, there was no difference in the two cue types for the 11-12-year-olds, and a benefit from the implicit cues for adults. When 7-8-year-olds were asked to make up a story about the sentences, they frequently cited implied consequences (e.g., mentioning that the pants ripped when read the sentence, “Her pants were too tight when she bent over”). When they did so, their cued recall reached adult levels. When they could not, their memory was unimproved. The authors argue that the children’s greater comprehension and increased elaboration were responsible for their being able to take advantage of the implied cues, which in turn lead to greater memory performance. Both comprehension and elaboration are enabled by a large knowledge base.

Schemas
One way that knowledge about a domain manifests itself is through schemas.

DEFINE: schematic organization

Gender schemas – Signorella & Liben (1984) found that not only was children’s memory better for schema-consistent information, but that gender-schema inconsistent information was erroneously recalled in gender-schema consistent ways.

Scripts
Another way the children organize their knowledge is through scripts. Scripts are schematic representations of the structure and sequence of actions typically involved in an event (Lucariello & Nelson, 1985), and include roles, props, and actions.  Scripts are distinct from episodic memories in that the latter are representations of specific events, like the time you last went out to dinner with your parents, while the former are about some event generally, like going to dinner at a restaurant (Hudson, Fivush, & Kuebli, 1992). Scripts are constructed by children, often after a single event (Hudson, et al., 1992). One of the aspects of scripts that make them powerful modifiers* of memory is that usually include goals and outcomes, which have been shown to be powerful influences in memory (REF).

Stein & Trabasso, 1982 – within the context of a narrative script, memory depends on understanding.

Scripts influence encoding

Scripts allow children to predict what’s going to happen – prior knowledge of an event allows increases memory (Sutherland et al., 2003)

Scripts influence retrieval

As mentioned above, comprehension critical for memory and allows for inferences, which also aid memory. Scripts in Hudson and Nelson (1983) improved recall for 1st graders even when goals were removed, as long as they could be inferred.

Lucariello & Nelson (1985) compared preschoolers’ recall of information that had presented in script to information learned in a taxonomic hierarchy and  found that young children showed superior recall when information was part of a script. They took the primacy of script-based memory to imply that scripts most closely match preschooler’s “native” semantic organization.

Each of these three D-S areas have similar influences on memory. First, disruptions, especially unusually distinctive or salient cases, increase retention. Davidson & Hoe (1993)?

In contrast, minor variations in scripts and schemas are often misremembered*.

Hudson and Nelson (1983) report on research that shows that younger children rely more heavily on scripts for interpreting information that they don’t understand.

Metamemory
The three forms of knowledge outlined above share a domain-specific quality.

Knowledge about one’s memory and how to deploy one’s memory strategically are, for the most part, more domain-general and apply to all to-be-remembered information. 

One of children’s, especially younger children’s, difficulties in remembering stems from an incomplete knowledge of how their memory system works. Although even xx children know that yyy, they do not know that xxx (Kreutzer, Leonard, & Flavell, 1975).
As Vasta, Haith, & Miller (200?) put it, as children get older they know more about how memory works. They are also able to remember more. It is difficult to believe that there is no causal connection between memory knowledge and memory. 

As discussed below, children do not always use memory strategies efficiently. In part, this inability stems from their failure to recognize the value of strategies. One area of research that fairly convincingly demonstrates the link between memory and metamemory is in the area of training. For example, Ornstein, Naus, and Stone (1977) taught 2nd  and 6th grade children efficient rehearsal strategies. Not only did children of both ages perform at the highest levels when using the advanced rehearsal strategies. Further, a small number of the 2nd graders continued to use the more advanced strategy on another recall task without prompting.

Elementary school teachers explicitly discuss memory strategies very infrequently, yet when they do, students, especially those of lower and moderate ability, show the greatest improvements in both strategy use and memory (Moely et al., 1992). 

A study by Kobasigawa (1974) illustrates this deficit. He had 1st, 3rd, and 6th graders memorize 24 familiar items (e.g., monkey, bear, banana, and apple) grouped in taxonomic sets, such as zoo animals and fruits. A drawing of each item was presented on a card and paired with a thematically-related drawing that served as a context cue. For example, empty cages or a fruit stand. Children of each age group were then divided into three different recall conditions. In the free-recall condition, participants were simply asked to recall as many of the items as they could. In the directive-cue condition, the children were shown the card with the context cue and asked whether they could remember the pictures that went with it. In the cue condition, the children were asked to remember the pictures and offered the use of the context cues if they thought that information would be helpful. There was no age difference in the free recall condition – children of all ages performed at relatively low levels. There was also no age difference in the directive-cue condition – participants of all ages performed at relatively high levels. There was a substantial age difference in the cue condition, however. The 1st graders, who by and large, chose not to use the cues, performed identically to the 1st graders in the free-recall condition. The 6th graders, who almost universally chose to use the cues, performed identically to the 6th graders in the directive-cue condition. The most interesting group was the 3rd graders. More of them chose to use the cues compared to the 1st graders, but fewer compared to the 6th graders, and their memory performance showed this – their recall was at an intermediate level.
Kobasigawa (1974) presented drawings of familiar objects to 1st, 3rd, and 6th graders. With each item, he also presented a context cue. When the children were asked to recall as many pictures as possible, some were shown the context cue, others were offered the context cue, and some were given no cue. Those who used the cue demonstrated greater recall regardless of age, while those who did not use the retrieval cue recalled fewer items, again regardless of age. The results of this study are consistent with the research cited above that indicates production deficiencies in younger children’s strategy use. It also indicates that elementary-school-aged children are becoming aware of their memories and intentionally deploying memory strategies. With increasing age, a greater proportion of children chose to use the context cues during retrieval, indicating that older children are more aware of the value of strategies and how likely they are to remember when the do or do not use strategies. 

procedural vs declarative – procedural (comprehension monitoring) more related to memory than declarative (more is harder to remember than less). In other words, knowing how to remember is more important the knowing about memory (Schneider et al., 1989). These authors cite research which suggests that this is true for adults as well.

Strategies

DEFINE: purposeful techniques 

Affect both encoding and retrieval.

By age 8 or so, children demonstrate spontaneous strategy use (Miller et al., 1986)
Some strategies (like categorization) depend on knowledge. more utilized w/ increasing knowledge b/c they are easier (Schneider & Pressley, 1989? 2-20). 

Strategic organization and elaboration, automatic organization, and accessibility are all facilitated by rich network of knowledge (Bjorklund & Bjorklund, 1985, Bjorklund, & Douglas, 1997). 

Much of the work on elucidating* what strategies children use was conducted in the 60s and 70s, especially Flavell and his colleagues (REFS).

Although preschool children do show some rudimentary strategies such as scrutinizing or marking to-be-remembered items (Wellman, Ritter, & Flavell, 1975), children younger than 5 or 6 generally suffer from a mediation deficiency – the inability to either generate or use memory strategies. In contrast, most younger elementary school students suffer from a production deficiency, the failure to generate and use memory strategies on their own. Over the course of the elementary school years, strategy use becomes both increasingly frequent and sophisticated. This change, is only moderately correlated with an understanding of the value of strategy use. This metamemory issue, the knowledge about one’s own memory processes, is discussed below.

The first strategy to appear spontaneously is usually rehearsal. At 6 or 7, children discover for themselves that repeating items over and over prevents information in working memory from decaying. At first, children’s use of this strategy is imperfect. Children as old as 8 tend to repeat each word in a list singly (Ornstein, Naus, & Liberty, 1975; Ornstein et al., 1977).  Not until the early teen years do children use the more effective strategy of rehearsing multiple elements of a set (Ornstein et al., 1975). 

Although even 1st graders can use organizational strategies, not all organizational strategies are equally helpful to memory. Grouping to-be-remembered items into coherent taxonomic categories is one effective strategy used by those with expert knowledge (ref). Young school-aged children can organize this way when asked (Bjorklund & Bjorklund, 1985), but they do not do so spontaneously until later elementary school or early middle school, and not reliably even then (Brainerd et al., 1993). However, using the organizational framework supplied by schemas and scripts begins in preschool.

Finally, in late childhood or early adolescence, children begin to show elaboration strategies – linking items to each other or information already stored in memory (REF).

Renewed intereste recently b/c demonstration that children (1) don’t always choose best – not outcome goverened (Schneider, 2002 - Goswami) and (2) aren’t always effective (Bauer, REF)

For example, in a cross-cultural study of children’s memory, Guatemalan and American children were asked to remember the places of objects set on a model of a mountain. Children from the United States repeated that names of the objects over and over, presumably because of their familiarity with repetition and its success rate in their normal school-related activities. Guatemalan children, on the other hand, stared at the stimuli for much longer than the American children, presumably because they were using a more effective visualization strategy (REF).

__________

Strategies and metamemory both appear to interact with domain-specific knowledge (Schneider,  Korkel, & Weinert,1989)

Commonalities?

Benefits?

Problems?

