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Introduction 

Although it has been recognized for some time that memory performance is 
highly dependent on the developing knowledge base, systematic studies on the 
impact of task-relevant prior knowledge on memory behavior and performance 
have only been carried out in the last decade. The findings have been so strik­
ing that in recent descriptions of memory development knowledge base or 
domain-specific knowledge has been considered an extremely important source 
of memory development (e.g., Bjorklund , 1985 , 1987; Chi & Ceci , 1987; 
Orostein & Naus, 1985; Schneider & Pressley, 1989; SiegIer, 1986). 

In numerous studies, it has been shown that domain-specific knowledge in­
fluences how much as weil as wh at children recaJ!. Research has further indi­
cated that age-related differences in measures of basic memory capacities and 
strategies may be due to changes in domain-specific knowledge. Mediation via 
strategies may actuaJly be one of the most saJient ways by which prior knowl­
edge influences memory performance (cf. Drostein & Naus, 1985; Siegier, 
1986). As Pressley, Borkowski , and Schneider (1987) pointed out, there are at 
least three types of mechanisms through which domain-specific knowledge re­
lates to strategy use: Knowledge can either facilitate the use of particular strate­
gies , generalize strategy use to related domains, or even diminish the need for 
strategy activation . 

With regard to the last mechanism , the assumption is that many instances of 
efficient learoing occur without strategic assistance and that domain-specific 
knowledge can affect memory performance directly (cf. Chi , 1981). That is , in 
so me instances , developmental increases in memory performance may be due 
primarily to development and application of the knowledge base rather than to 
development of strategic competence. 

In this chapter, we only consider empiricaJ evidence indicating direct effects 
of the knowledge base on memory performance. That is , we will not deal with 
the numerous studies on knowledge- strategies interactions that already have 
been covered in many thorough reviews (e.g., Bjorklund, 1987; Chi , 1985; 
Orostein & Naus , 1985; Rabinowitz & Chi , 1987). Instead, the focus is on the 
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impact of domain-specific knowledge on text processing in highly articulated 
domains. The area of text processing was chosen because deliberate, conscious 
strategies may not playa major role in memorizing and comprehending text 
materials (cf. Pressley, Forrest-Pressley, & ELliott-Faust, 1988). 

A second restriction is implied by our focus on results from the expert-nov­
ice paradigm. That knowledge can affect children's memory for texts has been 
confirmed already in studies of "inferential" memory conducted in the seventies 
by Paris (1975; Paris & Lindauer, 1977). The conc1usion drawn from this work 
was that children can use their knowledge and go beyond the facts presented in 
a text in order to fill in the gaps in infonnation to be remembered. 11 is im­
portant to note, however, that these studies dealt with the effects of general 
knowledge or semantic knowledge on text processing, whereas we attempt to 
provide an analysis of how domain-specijic knowledge may influence text pro­
cessing in the domain of interest. 

The expert-novice paradigm represents what Voss, Fincher-Kiefer, Green, 
and Post (1986) labeled the "contrastive approach" to knowledge: the quest ion 
is how a specific or basic characteristic of individuals (e.g., some type of 
knowledge assessment) is related to perfonnance on some other task tenned the 
comparison task (in our case: text processing). Thus far, studies using the 
expert-novice paradigm have yielded impressive evidence for the important 
role of domain-specific knowledge in memory perfonnance. Perhaps the most 
robust finding in the literature on knowledge effects is that experts in an area 
leam more when studying new infonnation in their domain of experti ethan do 
novices in that domain (cf. Voss et al., 1986, Körkel, 1987 for reviews). 

Analyzing the literature on the role of expert knowledge in leaming from 
text, we focus on three different questions that have been rarely addressed in 
studies u ing the expert-novice paradigm: 

I. Are there developmental or age-related differences between expert and nov­
ice knowledge representation? 

2 . How should we conceptualize the relationship between domain-specific 
knowledge and (general) metacognitive knowledge? Is it solely the richness 
of domain-specific knowledge that distinguishes expert from novice perfor­
mance, or do individual differences in procedural and dec1arative metacog­
nitive knowledge contribute as weil to perfonnance differences? 

3. How do individual differences in general cognitive abilities relate to the ac­
quisition and use of domain-specific knowledge? More specifically, can 
domain-specific expertise compensate for low overall aptitude on certain 
domain-related cognitive processing tasks? 

In our view, the first question addresses a problem specific to the contrastive 
method. Given the fact that one objective in using the contrastive method is to 
view expert and novice perfonnance on the comparative tasks as a cross-sec­
tional approach to the study of knowledge acquisition, the analysis of develop­
mental differences of expert and novice perfonnance in a specific domain may 
prove more infonnative than the usual comparison of adult experts and novices. 
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This is particularly true when the goal is to develop ideas about how a novice 
in a domain may eventually become an expert. 

Regarding the second question, most studies assessing the impact of expert 
knowledge on text processing have neglected possible influences of metacogni­
tive knowledge. Researchers investigating the development of various aspect 
of text processing in random sampIes have repeatedly emphasized the relevance 
of metacognitive factors for efficient text recall and comprehension (cf. 
Forrest-Pressley & Waller, 1984; Gamer, 1987). What we need to explore in 
more detail is whether a particularly rich knowledge base can compensate for 
low metacognitive knowledge, regardless of age. . 

There are differences in opinion conceming the role of general cognitive 
abilities in acquiring and using expert knowledge. On the one hand, it seems 
intuitively plausible that high-aptitude individuals should be able to acquire ex­
pertise in a given domain much faster than low-aptitude persons. Further, they 
should be more likely to apply their expert knowledge in tasks involving the 
acquisition of new information in the designated domain. On the other hand, 
given the striking effect of rich domain-specific knowledge on cognitive perfor­
mances, one could also claim that domain-specific expertise may compensate 
for low overall aptitude on certain domain-related cognitive processing tasks. 
The remainder of this chapter will provide pertinent empirical evidence to c1ar­
ify these points. 

Expert Knowledge and Text Processing 

Evidence From Adult SampIes 

Jim Voss and his colleagues (Chiesi, Spilich, & Voss, 1979; Spilich, Veson­
der, Chiesi, & Voss, 1979; Voss, Vesonder, & Spilich, 1980) employed knowl­
edge of a particular subject matter domain, baseball, as the basic character­
istic, with the processing of text serving as the comparative task. Spilich et al. 
(1979), for example, first assessed subjects' domain-specific knowledge of the 
terminology, rules and strategies of the game of baseball. Next, a passage deal­
ing with a baseball game was presented. The passage also contained neutral 
material (presumed to be equally familiar to high- and low-knowledge individu­
als) unrelated to the topic of baseball. As expected, the baseball experts re­
called not only more information, but also more important information than 
baseball novices. The baseball novices recalled as much unimportant informa­
tion as important information, recalling more actions irrelevant to the progress 
of the game. 

Voss et al. (1980) further showed that recall of baseball experts was superior 
to that of baseball novices, even when the passages were self-generated, that 
is, when each person generated a passage and subsequently recalled it. Interest­
ingly, an interaction effect of passage contents and knowledge was demon­
strated. Baseball experts showed better recall than baseball novices when re­
calling passages generated by baseball experts. On the other hand, there was 
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Iittle difference in performance between knowledge groups when subjects re­
called passages generated by baseball novices. Based on this finding, Voss et 
al. (1980) concluded that knowledge is related to text recall when stimulus ma­
terials are sufficiently sensitive to provide for detection of knowledge differ­
ences. The interaction effect revealed in their recall data seems to further indi­
cate that knowledge differences in recall are by no means a necessary outcome 
when a domain-related text is being processed. Nevertheless, the findings re­
ported by Voss and his colleagues demonstrate that the knowledge base influ­
ences how much and what subjects recall. In particular, the qualitative differ­
ences in memory errors of experts and novices (entailing substitution of details 
in the case of experts, and rule violations in the case of novices) indicate that 
existing knowledge provides a powerful framework for organizing new infor­
mation and serves as a base against which to check the plausibility of recalled 
sequences (cL Siegier, 1986). 

Developmental Studies 

As mentioned above, only a few studies have been conducted on child experts' 
performances with respect to text recall and comprehension tasks. Some of 
these studies were not truly developmental in nature because they were based 
on a single age group. For instance, Pearson, Hansen, and Gordon (1979) used 
second graders who could be categorized as snake experts or novices. The chil­
dren were given a short text about snakes. Subsequent questions dealt with in­
formation explicitly presented in text, as weil as facts that were only implied in 
text but could be inferred based on prior knowledge. As expected, the experts 
outperformed the novices. The relatively greater superiority of experts on text­
implicit questions was assumed to be due to the operation of a snake-content 
schema possessed by the experts but not by the novices. The study thus shows 
that the strong effects of domain-specific knowledge on text processing repeat­
edly found for adults can be generalized to sampies of young children. 

Ln comparison, developmental studies using child experts and novices have 
two additional advantages. First, they allow for an estimate of how greatly 
domain-specific knowledge can influence children's memory performance. 
This was impressively demonstrated, for example, by Chi (1978) who recruited 
experienced and unexperienced chess players and assigned them the task of re­
calling various chess positions. The most interesting aspect of this research was 
that subjects' knowledge correlated negatively with age: Children (average 
age = 10 years) were the experts and adults were the novices. Although the 
children performed worse on traditional memory-span tests than the adults, 
they reproduced the chess configurations more accurately than the adults. The 
study provided evidence supporting the idea that domain-specific knowledge 
enables a child expert to perform much like an adult expert and better than an 
adult novice, thus showing areversal of usual developmental trends. 

A second advantage of developmental studies using the expert-novice para­
digm is that differences between expert and novice knowledge representations 
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can be compared for different age groups. Assuming that developmental differ­
ences in cognitive performance may be accounted for , at least in part, by dif­
ferences in domain-specific knowledge, the issue of how expertise may change 
with age seems particularly important. 

Stimulated by Chi 's (l978) findings, our research group conducted two de­
velopmental studies dealing with the impact of soccer expertise on recall and 
comprehension of a story dealing with a soccer game. A total of 576 third, 
fifth, and seventh graders participated in the first , large-scale study (see Knopf, 
Körkel , Schneider, & Weinert, 1988; Schneider, Körkel, & Weinert, 1989; 
Weinert, Knopf, Körkel, Schneider, Vogel & WetzeI, 1984, and Weinert, 
Schneider, & Knopf, 1988, for a more detailed description of the study). The 
main reason for choosing soccer as a topic was its great popularity in West 
Germany . Hence, it is easy to find soccer experts even among young children . 
Approximately half of the subjects across all age groups were classified as soc­
cer experts and half as novices , according to their performance on a question­
naire tapping knowledge about soccer rules and important soccer events . All 
subjects were also presented with a narrative test dealing with a soccer game. 
Although the text was generally easy to understand even for novices , some im­
portant information was occasionally omitted and had to be inferred by the 
reader. Moreover, several contradictions were built into the text that could only 
be detected by careful reading. While prior knowledge about soccer was impor­
tant for drawing correct inferences, it was not always necessary for detecting 
the contradictions in the text. A comprehensive questionnaire was used to as­
sess memory for text details, ability to draw inferences , and the ability to detect 
contradictions in the text. 

A total of 185 third, fifth, and seventh graders participated in the second 
study (Körkel, 1987). The same questionnaire assessing knowledge about soc­
cer and the same story about a soccer game were used. However, Körkel's 
study differed from the first study with respect to the outcome measures used. 
Children were instructed to recall the story as accurately and comprehensively 
as possible. The recall protocols were analyzed according to a procedure devel­
oped by Mandler and Johnson (1977) , that is , in terms of "semantic" or idea 
units. Additional memory measures included a cloze test and a recognition test. 
Ln the cloze test, all subjects were presented with a written version of the story 
that included 20 blanks, to be filled in as accurately as possible. About half of 
the sentences in the recognition test were "old," that is, original sentences, 
whereas the other half consisted of distractor items very similar to sentences 
originally presented in the story. 

The analysis of recall and comprehension measures yielded similar patterns 
of results for both studies. There were significant main effects for grade and 
expertise on all three outcome measures assessed in the first study (cf. Weinert 
et al. , 1984, 1988). In general, older children outperformed younger subjects, 
and experts were significantly better than novices at each age level. No signifi­
cant interactions were found between age and expertise. 

The analysis of Körkel's (l987) free-recall data yielded significant main ef-
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fects of grade and expertise: While seventh graders recalled more text units 
than both third and fifth graders, experts outperformed novices at each grade 
level. As depicted in Table 17.1, the findings do confirm Chi 's results in that a 
revers al of developmental trends was demonstrated . Third-grade experts re­
called significantly more text units than both fifth-grade and seventh-grade no v­
ices. Similarly, fifth-grade experts outperformed seventh-grade novices. Thus, 
this study again demonstrated how greatly domain-specific knowledge can in­
fluence memory performance. 

The findings for the stimulated recaJl (cloze tests) were different in that no 
effect for grade level was found. Significant effects were again found for ex­
pertise, regardless of grade level, although they were less pronounced than for 
the free-recall measure. lnterestingly, no significant effects whatsoever were 
found for the recognition test. 

As a whole, these findings suggest that there is an interaction between 
knowledge level and form of test: The easier the memory task, the more soccer 
novices benefit from memory prompts. This conclusion was also supported by 
a further analysis of Körkel's (1987) recaJl data. In addition to the story also 
used in the Weinert et al. (1984) study, Körkel included an easier text version 
that did not require children to infer information from text. The recall data for 
the two story versions are contrasted in Figure 17.1. Figure 17. I illustrates an 
interaction between knowledge level and task difficulty: Whereas soccer ex­
perts' recall was not affected by text difficulty, soccer novices performed sig­
nificantly better when presented with the easier text version. 

How did expertise change over time? Results from both studies indicated that 
older experts generally knew more than younger experts. However, there was 
no indication that knowledge representation is qualitatively different in older 
experts regardless whether Mandler and 10hnson's (1977) protocol analysis or 
Brown and Smiley's (1977) importance rating procedure was used (cf. Körkel, 
1987). In general, younger as weil as older soccer experts tended to recall the 
important text units and to ignore information less central to a proper under­
standing of the text. 

This finding does not necessarily generalize to other domains. Means and 
Voss (1985) conducted a developmental study of expert and novice knowledge 
structures by using the domain of "Star Wars." Expert and knowledge groups 
were delineated within each of six grade levels: 2, 3, 5, 7, 9, and college. A 

T ABLE 17. I. Mean percentage of idea units recalled 
as a function of grade and expertise. 

Soccer Soccer 
Grade experts novices 

3 54 32 
5 52 33 
7 61 42 

Data from Körkel , 1987. 
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FIGURE 17.1. Mean text recall (percentage correct), as a function of expertise and story 
version (data from Körkel, 1987). 

hierarchical structure of "Star Wars" containing high-level goals, subgoals, and 
basic actions was constructed. Similar to the findings by Körkel (1987) and 
Weinert et al. (1984), aB analyses yielded significant effects for knowledge 
and age and only one significant interaction. Older experts were shown to be 
quantitativeLy superior to younger experts. In addition, Means and Voss (1985) 
found qualitative differences in the "Star War" representations of younger and 
older experts. While the older experts seemed to interpret "Star Wars" in rela­
tion to an "international conflict" schema involving interrelated political­
moral-military components, the younger experts tended to interpret "Star 
Wars" in reference to a military-oriented "good-guy-bad guy" schema. This 
finding indicates that individual differences in world knowledge can be an addi­
tional component of age-related performance differences. According to Means 
and Voss, the qualitative differences of the "Star Wars" representation for the 
experts of different ages may be attributed to differential prior schematic 
knowledge: The older experts have a more developed schema involving the 
complexities of international conflict, whereas the younger experts have a 
military-oriented "good guy-bad guy" schema. Altogether, the results pre­
sented in this section indicate that-at least for so me domains-knowledge 
components outside the specific domain in question must be taken into account 
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in order to determine wh at makes a younger expert an older expert. They also 
indicate, however, that our findings conceming soccer expertise may not neces­
sarily generalize to other domains . 

Relations Between Domain-Specific Knowledge and 
Metacognitive Knowledge 

Conceptually linking different types of knowledge is not an easy task. in the 
case of domain-specific knowledge and metacognitive knowledge, formal simi­
larities in conceptualization are immediately apparent. Domain-specific knowl­
edge can take two forms, dec1arative and proceduraJ. Dec1arative knowledge 
is factual in nature: For example, the questions conceming soccer rules and 
events provided in our soccer knowledge test refer to dec1arative knowledge. 
ProceduraJ knowledge, on the other hand, is knowledge about how to do 
things. Dec1arative knowledge can be distinguished from procedural knowledge 
by the way it is represented. According to many developmentalists (e.g., 
Bjorklund, 1987; Chi, 1987; Chi & Ceci, 1987; Rabinowitz & Chi, 1987) de­
c1arative knowledge can be represented in terms of network models of semantic 
memory. They assume that every item or concept in semantic memory is repre­
sented by nodes which are connected to each other by means of links. The 
degree of complexity of the semantic network should correspond to the elabo­
rateness and organization of a child 's declarative knowledge. in defining proce­
dural domain-specific knowledge, Chi (1987) is strongly oriented to computer 
models. Accordingly, procedural knowledge can be represented as a set of pro­
duction rules. While it is not our intention to review this conception in detail, 
an example may c1arify this point: Knowing how to play soccer would be con­
sidered procedural domain-specific knowledge, whereas knowing about the 
rules or facts related to soccer would be considered declarative domain-specific 
knowledge. 

With respect to metacognitive knowledge, a similar distinction between de­
clarative and procedural components can be made. Among others, Brown, 
Bransford, Ferrara, and Campione (1983) have noted that children possess 
two basic types of knowledge about memory . One type is dec1arative, factual 
knowledge about the importance of person variables , tasks, and strategies for 
memory performance. Another is metacognitive knowledge which subsumes 
more implicit proceduraJ knowledge about how to regulate and monitor mem­
ory. For example, explicit knowledge about strategies suited to leam and re­
member text materials would be considered declarative metacognitive knowl­
edge, whereas feeling-of-knowing statements conceming the reconstruction of 
text details would be considered procedural metacognitive knowledge. 

A final similarity concems the fact that dec1arative and procedural compo­
nents are conceived of as rather independent in both conceptions of domain­
specific and metacognitive knowledge (cf. Brown et al., 1983; Siegier, 1986; 
Voss et al. 1986). Empirical findings seem to support this view. With regard to 
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our two soccer studies, the active soccer players in the sampies did not outper­
form inactive soccer experts on the soccer knowledge test (see Voss et al. , 
1986 for a similar account on football players) . As to metacognitive knowl­
edge, Schneider,Körkel, and Weinert (1987) found no empirical relationship 
between dec1arative and procedural knowledge variables. 

[n our view, this evidence makes it difficult to conceptualize procedural and 
dec1arative components of both domain-specific knowledge and metacognitive 
knowledge within a unitary theoretical framework. Apparently , information can 
be processed through different channels , and the issue of conceptually combin­
ing semantic networks and production systems still has to be solved. 

While our two studies on soccer expertise were not designed to c1arify these 
conceptual problems, they were suited to explore the issue of how (1) dec1ara­
tive metacognitive knowledge contributes to soccer experts' memory perfor­
mance and (2) how expert knowledge may influence procedural metacognitive 
knowledge. 

Lnteractions Between Declarative Metacognitive Knowledge and 
Expert Knowledge in Text Recall 

[n both studies on soccer expertise, we presented subjects with a comprehen­
sive questionnaire that tapped metacognitive knowledge about various aspects 
of text recall (see Körkel, 1987; Schneider et al., 1989, for a more detailed de­
scription). As the questionnaire assessed generaL, domain-nonspecific metacog­
nitive knowledge we did not expect our experts and novices to differ on this 
measure. [f, on the other hand, individual differences in metacognitive knowl­
edge are indeed important for recall of the soccer story, within-group compari­
sons should bring this to bear. Accordingly, we assumed that in both the 
soccer-related expert and novice groups, subjects with high metacognitive 
knowledge would outperform those with low metacognitive knowledge. 

As can be seen from Figure 17.2, the results c1early confirmed our predic­
tion. [n both the expert and novice groups, subjects with high metacognitive 
knowledge recalled significantly more text units than their counterpart with 
low metacognitive knowledge. This finding demonstrates that the combination 
of rich domain-specific knowledge and metacognitive knowledge leads to 
optimal performance. 

Relations Between Domain-Specific Knowledge 
and Procedural Metacognitive Knowledge 

Our expectations conceming the relationship between domain-specific knowl­
edge and procedural metacognitive knowledge differed from those developed 
for the interaction between domain-specific knowledge and dec1arative meta­
cognitive knowledge. Typically , procedural metacognitive knowledge is 
c10sely linked to the designated domain. For example, predicting the number of 
items one will remember may be dependent on both familiarity with the item as 
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FIGURE 17.2. Mean text recall (percentage correct), as a function of expertise and meta­
cognitive knowledge (data from Körkel , 1987). 

weil as the ability to monitor ongoing cognitive processes. Consequently, our 
ass um pt ion was that soccer experts should outperform soccer novices on tasks 
involving procedural metacognitive knowledge. 

Chi (1978) has already provided empirical support for this hypothesis . [n her 
study, young chess experts predicted their performance on chess-related mem­
ory tasks more accurately than adult chess novices . Not only did we adopt the 
performance prediction paradigm, but we also included a "feeling-of-knowing" 
task. [n the performance prediction task, subjects were asked to predict how 
many sentences of the soccer story they would be able to remember correctly. 
After responding to each item of the c10ze test, subjects were required to give a 
"feeling-of-knowing" judgment. That is, children had to indicate how certain 
they were that they had filled in the blanks correctly. Results were straightfor­
ward, with soccer experts outperforming soccer novices on both tasks, regard­
less of age. These differences in performance were quite impressive: On the 
"feeling-of-knowing" task, for example, the soccer experts correctly answered 
about 85% of the items, as compared to 65% correct answers for the novices. 
Somewhat surprisingly, no significant age differences were found in each 
group. 
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Altogether, the results indicate that expert knowledge has a strong impact on 
the quality of procedural metacognitive knowledge. Obviously, this finding is 
not restricted to text processing: Sort-recall experiments conducted by HasseI­
horn (1986; Weinert & Hasselhorn, 1986) revealed that high performance on a 
sort-recall task was determined by both metacognitive knowledge and the 
knowledge base. In our view, the most interesting aspect of the findings in soc­
cer expertise studies is that metacognitive knowledge does have some effect on 
cognitive performance even when domain-specific knowledge is very rich . 

General Abilities and Domain-Specific Knowledge 

During the early phases of research on expert-novice differences, it was not 
yet known whether domain-independent skills (e.g., general reasoning abilities) 
or domain-specific knowledge was more important in distinguishing expert and 
novice performance (cf. Gagne, 1985). Meanwhile, numerous research ex­
amples have demonstrated the relatively greater impact of experts' domain­
specific knowledge on various task outcomes (cf. Ericsson & Crutcher, 1989; 
Gagne, 1985). Given the striking effects of experts' domain-specific knowl­
edge on cognitive performance, a related question of interest is whether it is 
possible for domain-specific expertise to even compensate for low general cog­
nitive abilities. 

According to more recent conceptualizations of intelligence, high-aptitude 
individuals possess factual knowledge in many domains , whereas low-aptitude 
individuals lack experience in all but a few domains (cf. Garcia, 1981; Siegier 
& Richards, 1982; Sternberg & Wagner, 1985). As psychometric intelligence 
tests usually sampie knowledge from a wide variety of domains, the finding 
that low-ability individuals (as c1assified according to these tests) normally pro­
cess information less effectively and efficiently than high-ability subjects may 
be due to the fact that their information-processing ability is assessed in do­
mains with which they are not particularly familiar. Hence, tests assessing psy­
chometric intelligence or general cognitive abilities may underestimate low­
ability individuals' comprehension, memorization , or decision-making skil1s in 
the few domains with which they are highly familiar. If this assumption is cor­
rect, individual differences in global reasoning abilities should not prove im­
portant when the task involves acquisition and processing of new information 
within a domain that is highly familiar to all subjects. 

This issue has been addressed in two secondary analyses based on the two 
studies on soccer expertise (cf. Schneider, Körkel, & Weinert, 1989; Schneider 
& Körkel, in press). As several indicators of intel1ectual ability (i.e. , psychomet­
ric intelligence tests) were available in both studies, the sampies of soccer ex­
perts and novices could be divided into subgroups of high- and low-aptitude 
children. Thus, four groups resulted at each grade level: High- and low ability 
soccer experts , and high- and low ability soccer novices. 

All recall and comprehension measures inc1uded in the two original studies 
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were used again in the reanalysis of the cross-sectional data (Schneider et al. , 
1989). These data were analyzed in several ANOV As, using grade, expertise, 
and general abilities as independent factors. Most strikingly, neither a single ef­
fect was found for general ability, nor were there any significant interactions. 
High- and low-aptitude soccer experts performed equally weil on all measures 
of text recall and comprehension. Apparently, domain-specific knowledge can 
sometimes compensate for overall lack of general cognitive abilities. 

In one study conducted (Weinert at al., 1984), longitudinal data were also 
available. Here, knowledge about soccer as weil as text recall and comprehen­
sion were reassessed 1 year later when the children were in grades four, six, 
and eight. The major purpose of the secondary analysis of these data (Schnei­
der & Körkel, in press) was primarily designed to validate the findings reported 
for the cross-sectional data. 

A first important finding was that the expert- novice c1assification proved to 
be stable over time. About 78% of the fourth graders, 83% of the sixth graders, 
and 92% of the eighth graders were consistently c1assified as soccer experts or 
novices for both occasions. Significant increases in soccer knowledge over time 
were obtained only for the youngest age group. Additional analyses revealed 

Mean number of correct inferences 

H/H H/L L/H L/L 
Grade 3/4 

H/H H/L lIH L/L 
Grade 5/6 

HjH = High KnowIedgejHigh Aptitude 
HjL = High KnowIedgejLow Aptitude 
LjH = Lew KnowtedgejHigh Aptitude 
L/L = Lew KnowtedgejLew Aptitude 

H/H H/L LlH LlL 
Grade 7/8 

FIGURE 17.3. Mean number of correcl inferences, as a function of grade, expertise, and 
general ability. 
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that while experts' soccer knowledge tended to improve over time, this was not 
true for soccer novices . 

Factorial analyses of variance incIuding grade, expertise, and general apti­
tude as independent factors were conducted on posttest memory for text details , 
correct inferences, and detection of contraditions. Replication was possible for 
the findings reported during the first wave. Grade and expertise revealed effects 
on all three dependent variables, but neither effects for general ability nor any 
significant interactions were found . 

The most impressive findings stern from the two text comprehension mea­
sures (i.e., correct inferences and detection ofcontradictions). Figures 17.3 and 
17.4 contain the means for these variables obtained for both occasions as a 
function of grade, expertise, and general ability . Longitudinal analysis of these 
data revealed effects only for grade level. Overall performance increases were 
obtained over time for all dependent variables. Additional analyses revealed 
that fourth graders gained significantly more under all conditions than the two 
other age groups, which did not differ from each other. Somewhat surprisingly, 
performance gains were neither affected by soccer expertise nor by general 
abilities. However, the findings reported in the earlier investigation were val-

Mean number of identified contradictions 

H/H H/L LlH L/L 
Grade 3/4 

HIH H/L LlH L/L 
Grade 5/6 

H/H z High Knowtedge/High Aptitude 
H/L z High Knowtedge/Low Aptitude 
L/H ~ Low Knowtedge/High Aptitude 
L/L : Low Knowtedge/Low Aptitude 

H/H H/L L/H LlL 
Grade 7/8 

FIGURE 17.4. Mean number of contradictions identified in the text , as a function of 
grade, expertise, and general ability. 
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idated by the results of the replication study, thus suggesting that domain­
specific expertise can compensate for low overall ability on domain-related 
cognitive processing tasks. 

There is also evidence that these findings can be generalized to adult popula­
tions and other domains. Walker (1987) compared high- and low-aptitude 
adults who were either baseball experts or novices. When presented with a 
basebaH text passage, low-aptitude/high-knowledge subjects recalled more in­
formation than high-aptitude/low-knowledge subjects. In addition, the perfor­
mance of the two baseball expert groups was comparable with regard to the im­
portance of information recalled and die number of goal relevant inferences. 
Ceci and Liker (1986) demonstrated that aduIts who appeared to be operating at 
low levels of intellectual functioning (e.g., IQs in the 80s) were capable of 
complex cIassification and reasoning processes when the stimuli were highly 
familiar. According to Ceci and Liker, low-IQ subjects were able to engage in 
a form of multiple-regression-thinking, when they attempted to select racetrack 
winners. 80th studies demonstrate that (1) tests of general mental ability under­
estimate comprehension and strategie thinking skiUs of individuals who lack 
exposure to all but a few domains and (2) that domain-specific expertise can in­
deed compensate for overall lack of aptitude. 

Concluding Remarks 

Taken together, the research reviewed in this chapter provides support for the 
assumption that domain-specific knowledge considerably influences children's 
memory performance. The findings illustrate that results obtained for adult 
sampies can be generalized to school children. As we were unable to detect de­
velopmental differences between expert and novice knowledge representation 
in our soccer story paradigm, our results suggest that performance differences 
between older and younger soccer experts are due solely to quantitative differ­
ences in domain-specific knowledge. However, the findings presented by 
Means and Voss (1985) indicate that qualitative differences in domain-specific 
knowledge may be influential as weil. More research is needed to elaborate on 
possible age-dependent differences in the structure of domain-specific knowl­
edge, and how these differences may contribute to text processing in children 
and adults. 

Our exploratory analyses regarding the interrelationship between metacogni­
tive knowledge and domain-specific knowledge demonstrated that soccer ex­
perts' text recall can benefit from rich declarative metacognitive knowledge. 
Moreover, the amount of domain-specific knowledge available strongly influ­
ences the quality of procedural metacognitive knowledge, regardless of age. 
Thus, the findings not only demonstrate the striking effects of domain-specific 
knowledge on text recall and comprehension, but also show that different types 
of (metacognitive) knowledge may be influential as weil. Yet, we still do not 
know very much about possible theoretical links between different knowledge 
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types. Representational systems that take the form of semantic network models 
definitively serve as a useful starting point, but may prove insufficient. As we 
are dealing with constructive memory, individual differences in schematic rep­
resentation or script representation need to be considered separately. Further, 
the problem of bow metacognitive knowledge relates functionally to both do­
main-specific knowledge and world knowledge needs to be addressed in order 
to arrive at a comprehensive theoretical model suitable to represent interac­
tional structures among different types of knowledge in cognitive performance. 

While it seems that much work is still needed to clarify this complicated is­
sue, our findings concerning interrelationships between general abilities and 
domain-specific knowledge appear to be clear-cut. Dur developmental studies 
clearly support the findings reported for adult sampIes. That is, individual dif­
ferences in general ability do not seem to make a difference when the task is to 
process new information in a highly articulated domain. The fact that domain­
specific expertise can compensate for low overall ability on domain-related 
cognitive processing tasks probably has important educational implications: 
Given this evidence, it seems reasonable and promising to try to teach low­
ability learners to exploit their capabilities in other domains and other task 
situations. 
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