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ABSTRACT 

Author: Elizabeth C. Kennedy 

Title: Developmental Differences in the Source Monitoring of 

Efficient and Inefficient Inhibitors 

Institution: Florida Atlantic University 

Dissertation 
Advisor: Dr. David F. Bjorklund 

Degree: Doctor ofPhilosophy 

Year: 1998 

Source monitoring capabilities in children four, five, and six years of age classified 

along high and low inhibition abilities were investigated in three different conditions of 

source monitoring: reality monitoring, internal source monitoring, and external source 

monitoring. Specifically, children's rnisattribution errors in internal and reality source 

monitoring conditions with regard to their inhibition status was investigated. 

During one testing session, children were randomly assigned to the three source 

monitoring conditions and invited to participate in puzzle completion tasks. In the reality 

source monitoring condition, children and experimenters took turns placing the puzzle 

pieces on a puzzle board. In the internal source monitoring condition, children were 

requested to actually place half of the puzzle pieces of their choice and to pretend to place 

the other half on the board. In the external source monitoring condition, children were 
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requested to watch two different experimenters taking turns placing puzzle pieces on the 

board_ After a short retention interval, children were surprised with a puzzle piece recall 

test 

Children ' s inhibition abilities were assessed with three different inhibition tasks 

during a subsequent testing session and consisted of a tapping test, Simon Says test, and 

response compatibility test Median splits determined children's inhibition abilities as 

either high (efficient) or low (inefficient) . Sets of analysis ofvariance tests compared 

participants' general recall performance abilities among the three conditions of source 

monitoring and evaluated participants' reality and internal performance abilities with 

regard to inhibition status. 

The first set of analyses indicated that children made the most recall errors in the 

external source monitoring condition and the fewest in the reality source monitoring 

condition_ The second set of analyses revealed that 4-year-old boys, compared to 5- and 

6-year-old boys, committed more errors toward the rnisattribution bias in the internal 

condition, while 4-year-old girls, compared to 5- and 6-year-old girls, committed more 

errors against the bias. The third set of analyses supported the hypothesis that inefficient 

inhibitors on the tapping task committed more errors toward the rnisattribution bias in the 

internal source monitoring condition than those in the reality condition_ 
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I can understand what a man is, or what a phoenix is, and yet not know whether they 
have existence in the real world. It is clear therefore that existence is other than essence 
or quiddity. 

St. Thomas Aquinas, 
from Being and Essence, 
thirteenth century 



INTRODUCTION 

Developmental Differences in the Source Monitoring of Efficient and Inefficient Inhibitors 

Long before the advent of the science of psychology, early philosophers concerned 

themselves with the relationship between internal thought processes and perceptions of 

external reality (Bobik, 1965). More recently, a number of cognitive psychologists have 

turned to memory research to investigate the relationship between internal thought 

processes and perceptions of external reality (Ceci & Bruck, 1995; Johnson & Foley, 

1984; Johnson & Raye, 1981; Johnson, Raye, Wang, & Taylor, 1979; Loftus & Ketchum, 

1994; Loftus & Davies, 1984). One avenue of memory research focuses on aspects that 

involve decisions about the origin or source of information that serve as the basis for 

memory. In particular, the research centering on source monitoring contributes 

knowledge regarding the variety of characteristics that specify how a memory is acquired 

(Johnson, Hashtroudi, & Lindsey, 1993). 

Source Monitoring 

The term source monitoring refers to the set of cognitive processes involved in 

malcing judgments or attributions about the origins of memories, knowledge, and beliefs 

(Johnson et al ., 1993). According to Johnson and her colleagues (1993), a central tenet of 



the source-monitoring perspective is that activated memory records are evaluated and 

attributed to particular sources through decision processes performed during 

remembering. That is, most individuals do not directly retrieve an abstract tag or label 

that indicates a memory' s source, but instead rely upon the source records that are created 

during decision processes performed at the time of the to-be-remembered-event. 

Being able to distinguish the source of recalled information is vital for many 

different cognitive tasks, such as judging frequencies of event presentation (Johnson, 

Raye, Hasher, & Chromiak, 1979), making distinctions between verbal and audio events 

(Foley, Johnson, & Raye, 1983), making distinctions between perceived, nonperceived, 

and imagined events (Johnson, Foley, & Leach, 1988), and making distinctions between 

performed, pretended, and imagined actions (Welch-Ross, 1995). Subsequently, one' s 

source-monitoring abilities influence the development and expression ofknowledge and 

belief systems. For example, awareness of one' s ability to accurately characterize the 

information source of one's memories can lead to an increased level of confidence in 

decision-making processes. That is, correctly recalling that information comes from a 

reliable source may result in one' s incorporation of that information into one's particular 

knowledge/belief system. Thus, the function of source monitoring in memory is well 

documented and plays an important role in cognitive processing. 

Because source-monitoring abilities are reliant upon the information available from 

event memory, they depend upon the quality of information initially represented about 

events. Traditionally, errors related to source-monitoring abilities have been proposed to 

stem from two basic categories of possible explanations (Johnson, et al. , 1993). The first 
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category cites disruptions in the initial encoding or retrieving of event information as being 

one reason for source-monitoring errors and claims that interruptions in either the 

encoding or retrieving of some types of perceptual information would seriously limit 

relational information. For example, interference with the encoding or retrieving of event 

information, such as perceptual, affective, or contextual information, can diminish the 

discriminating quality and quantity of the event information. If a person is interrupted or 

distracted from incorporating event information into memory records, or from retrieving 

information from active memory records, then possible source-monitoring errors can 

result due to the diminished quality and amount of relational information. For example, 

Suengas and Johnson (1988) explored the effects of rehearsal on quantitative 

characteristics of memories for perceived and imagined events of undergraduates. In their 

study, subjects were requested to participate in six different events and to imagine six 

other events (e.g., wrapping a parcel, drinking coffee, making an abstract collage, drinking 

a soda) and to either initially rate or not rate the memory of the event (a form of detailed 

rehearsal). Subjects were also told to focus on either the perceptual (e.g., colors, smells) 

or apperceptual (e. g., thoughts, feelings) aspects of the event. Suengas and Johnson 

found that memories for events that were initially rated were clearer, contained more 

contextUal attributes, and were associated more strongly with feelings than memories not 

rated. Also, focusing on apperceptive aspects of events decreased the salience of 

contextual and sensory characteristics of memories and made memories for perceived and 

imagined events less distinct from one another. Thus, failing to rehearse an event or 
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attending to apperceptual aspects of an event can mediate the quality and characteristic of 

the memory of the event and can result in potential source-monitoring errors. 

The second category of explanations for source-monitoring errors is based upon 

disruptions in source-monitoring judgment processes and states that errors may occur 

from one not accessing relevant information to the event, or using inappropriate rationale 

for making source decisions. For instance, if a person is unduly stressed, fatigued, 

distracted, or chemically altered, then disruptions or interference to source-monitoring 

judgment processes could be adversely affected, resulting in potential source-monitoring 

errors. Given that interference in the encoding or retrieving of event information or in the 

source-monitoring judgment processes produce source-monitoring errors, exploration of 

various classes of interference has been helpful in identifYing the origin of some of these 

mediating factors. 

However, no line of research to date has provided information regarding a certain 

well-known class of interference for either the encoding or retrieval components in the 

source monitoring process. This type of interference concerns people's abilities to 

effectively inhibit the activation of incorrect information that may compete with more 

relevant information or appropriate responses. For example, perhaps certain source

monitoring errors occur because of one's inability to inhibit prepotent (and incorrect) 

encoding or responses. More specifically, perhaps one' s apparent inability to discriminate 

between memories of what one pretended or actually did, or between memories of what 

the self versus another did, is mediated in some part by mechanisms underlying the 

individual's ability to inhibit prepotent responses at encoding or retrieval, rather than by 
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disruptions in one' s initial encoding or retrieving of event information or by faulty 

reasoning. [nvestigating the ability to inhibit or suppress inappropriate prepotent 

responses stemming from source-monitoring processes may offer additional insight about 

why certain source-monitoring errors occur and represents a major innovation to work in 

this area. 

Types of Source Monitoring: External, Internal. and Reality Monitoring 

The source-monitoring perspective is an extension of Johnson and Raye' s ( J 981) 

working model of reality monitoring, and consists of, but is not necessarily limited to, 

three other general types of source monitoring: external source monitoring, internal source 

monitoring, and reality monitoring (Johnson et al. , 1993). External source monitoring 

refers to one's ability to discriminate between externally derived sources of memory 

information, such as distinguishing between memories of what different people said or did. 

lnternal source monitoring refers to one' s ability to discriminate between internally derived 

sources of memory information, such as distinguishing between memories of what one 

thought and what one said. Reality monitoring refers to one' s ability to make distinctions 

between memories of internally and externally derived sources of information, such as 

distinguishing between memories of what one selfversus another person did . Each of 

these general types of source monitoring can have important implications regarding the 

role of decisional processes involved with making judgments about information concerning 

a memorial event. 

Research shows that these three classes of source-monitoring abilities can be 

regarded as independent from one another because performance varies among the three 
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classes of source-monitoring abilities (Johnson et al ., 1993). According to Johnson and 

her colleagues, "poor performance in one source monitoring context does not necessarily 

mean poor performance in another" (Johnson, et al. , 1993, p. 7). For example, in one 

study, Foley et al. (1983) found that 6-year-old children, compared to adults, could not 

differentiate between memories of words they had actually said aloud and memories of 

words they had just imagined saying (internal source monitoring), but that they performed 

as well as adults when differentiating between memories of words they had imagined 

saying and memories of words they heard another saying (reality monitoring), and when 

remembering which of two others had said particular words (external source monitoring) . 

In another study, Foley and Johnson (1985) found that 6- and 9-year-olds were as 

accurate as adults in distinguishing between memories of what they did and what they saw 

someone else do (reality monitoring), but not between memories of what they actually did 

and imagined doing (internal source monitoring). When investigating the other end of the 

developmental spectrum, Hashtroudi, Johnson, and Chrosniak (1989) found that older 

adults were impaired in internal and external source-monitoring abilities, but not in reality 

monitoring. These examples of group differences in source-monitoring abilities represent 

the relative independence among the major classifications of source monitoring and 

illustrate the importance of comparing subjects on a variety of source-monitoring 

conditions. Another advantage of this study uncommon to most others (except Foley' s 

1983 study) is that there is a comparison of subject groups under controlled manipulations 

across similar contexts in all three conditions of source-monitoring abilities: external, 

internal, and reality. 
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Developmental Influences on Source Monitoring 

Prior source-monitoring research focused on different aspects and characteristics 

of source monitoring such as the role of memory (Johnson, Foley, Suengas, & Raye, 

1988) and the role of decision-making processes (Raye, Johnson, & Taylor, 1980). More 

recently, recognition that developmental processes influence source-monitoring abilities 

has led to a host of research, which has generally yielded findings that support 

developmental differences in source monitoring. In general, younger children commit 

more source-monitoring errors than do older children (Foley & Johnson, 1985; Foley, 

Ratner, & Passalacqua, 1993; Welch-Ross, 1995). 

However, depending upon the context and type of source monitoring under study, 

young children may or may not perform as well as adults, suggesting that different 

underlying mechanisms may exist to influence the ontological processes of source

monitoring abilities. For example, in a reality monitoring study examining developmental 

differences between 8-, 10-, 12-year-olds, and college-aged students for frequency of 

perceptual and imaginal memory representations, Johnson et al. (1979) found no age 

differences in estimates of event presentation frequency. In their study, Johnson and her 

colleagues presented subjects with pictures offamiliar objects (e.g., alligator, mailbox). 

Each picture was presented one, two, or three times and, interspersed with these 

presentations, subjects were asked to imagine each picture zero, one, or three times. All 

subjects were subsequently asked to estimate the presentation frequency of each picture. 

For all groups, imagining the pictures resulted in inflated estimates of presentation 

frequency. However, adults, compared to children, were actually slightly more inclined to 
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overestimate the frequency of event presentation as a function of an inability to 

discriminate between frequency of imagined and perceptual event presentation. 

In contrast, Foley, et al . (1993) found age differences in reality monitoring errors 

in a much younger and more restricted age range: 4-, 6-, and 8-year-olds. In their study, 

children made collages with adults and were later surprised with a reality monitoring test 

in which they were asked to recall who placed particular pieces on the collage. Foley and 

her colleagues found that only the 4-year-olds, compared to the older children, made 

significantly more reality-monitoring errors, claiming excessive responsibility for piece 

placement (e.g., the misattribution '1 did it" error bias). According to Johnson and Raye' s 

source-monitoring model, "source is not simply provided by a memory trace but, rather, is 

a result of relatively complex attribution processes" (Johnson et al., 1993, p. 7). Because 

of this, we can expect to see differential performance levels among adults and children of 

different ages between various source-monitoring contexts. Thus, source-monitoring 

performance can vary, depending upon the investigative focus of the age range and the 

source-monitoring context. 

Differential source-monitoring performances have been demonstrated across 

various age ranges. However, most developmental studies to date have investigated 

source-monitoring abilities only among children 6 years of age and older. Few studies 

have attempted to investigate 4-, 5-, and 6-year-olds under controlled conditions for all 

three classifications of source-monitoring abilities. One notable exception to this focus of 

age range concerns the investigation of preschoolers' ability to distinguish memories 

derived from performed, pretended, and imagined actions (Welch-Ross, 1995). Welch-
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Ross reported significant improvements between 3- and 4-year-olds' ability to distinguish 

memories of performed from imagined and pretended actions, but 4- and 5-year-olds 

confused memories of pretended and imagined actions (internal source monitoring). 

Therefore, another major goal of this study is to exarrtine this particular age range of 4 to 

6 and investigate whether there are any associations among all stated source-monitoring 

abilities and inhibition abilities in generaL 

In exploring other age ranges and source-monitoring contexts, differential source

monitoring performance levels are also evident. As previously noted, Foley and her 

colleagues (1993) found that only 4-year-olds, compared to 6- and 8-year-olds, exhibited 

a reality-monitoring misattribution '1 did if' error bias when requested to distinguish 

between memories of what they did versus another (reality source monitoring) . In another 

study looking at both internal and reality source monitoring, Foley and Johnson (1985) 

found that 6-year-olds, compared with adults, were much more likely to confuse memories 

of imagining with performing (internal source monitoring), but were not more likely to 

confuse memories of what they had done with that of another (reality source monitoring). 

In other studies, Foley and Johnson (1985) and Foley, et al. (1983) found that 6-year-olds, 

compared to 9-year-olds, had difficulty in distinguishing memories of what they imagined 

versus what they did (internal source monitoring), but not with distinguishing memories of 

what two different people did (external source monitoring) . In general, though, the 

source-monitoring literature for internal source monitoring (ability to discrirrtinate between 

internally derived sources of information, such as distinguishing between memories of 

what one did versus pretended), generally shows differential group performances favoring 
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adults over children (see Foley et aJ. , 1983 and Foley & Johnson, 1985). That is, in many 

cases, the reality and external source-monitoring performances of children as young as 6 

compare with adults, but apparently not with internal source-monitoring abilities. This 

suggests that some distinctions, such as self versus other, may emerge as memory cues 

earlier than other distinctions, such as thoughts versus actions. Generally, most 

researchers in the field propose that the developmental trend in internal source-monitoring 

performance is accounted for by the high degree of similarity in memories of actual and 

imagined self-generated actions (Foley, et al. , 1983 ~ Foley & Johnson, 1985 ~ Johnson & 

Foley, 1984 ~ Lindsay, Johnson, & K won, 1991). 

Taken together, these studies indicate that children as young as 3 years old, 

relative to their older counterparts, have particular difficulty with internal source 

monitoring but less so with reality or external source monitoring. The one notable 

exception to this would be the studies by Foley and her colleagues (Foley, et al. , 1993) 

that investigated reality-monitoring capabilities between 4-, 6-, and 8-year-olds. Their 

finding that young children can have difficulty with reality monitoring (e.g., "I did it" 

misattribution errors) appear to contradict prior findings that young children do not have 

difficulty with reality monitoring. However, Foley and her colleagues investigated reality 

monitoring in a certain prescribed source monitoring context that specifically involved a 

collaborative activity within a social context. Apparently, events that require collaboration 

invoke certain mechanisms that influence one's reality-monitoring processes. 

The findings ofthese studies also suggest that probably no single factor, such as 

age or context, can explain completely the various findings of these and other studies. It 
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appears, at the very least, that the context (e.g., social) of the particular type of source 

monitoring under study plays an important mediating role for children's and adults' 

source-monitoring abilities. But the questions of exactly which mechanisms mediate the 

developmental processes of source monitoring and how they arbitrate the processes 

remain to be resolved. Foley and her colleagues (1993) looked at the appropriation 

process, a process in which individuals adopt another person ' s actions as their own, for 4-, 

6-, and 8-year-olds as one such possible mechanism and concluded that it appears to 

mediate the memory performance of those children 4 years of age. However, additional 

information about what may mediate the appropriation process may be gained by looking 

at how well children can inhibit certain prepotent response biases that may mediate 

children' s source-monitoring performance across different contexts of source monitoring. 

Appropriation Processes 

According to Rogoff ( 1990), guided participation in collaborative activities 

provide children with unique opportunities for learning through a process called 

appropriation. During these activities, children internalize, or appropriate, the actions of 

the other, "in the context of shared exchanges, making these actions their own, and · 

adopting the other' s actions as self-regulatory routines" (Foley, et aL, 1993, p. 374). 

Foley and her colleagues claim that appropriation is central to collaborative tasks and has 

implications for learning in the social context and for memory processes within a social 

activity. 

In particular, when individuals are engaged in appropriation during a collaborative 

project, they may encode their own and others' actions together as a coordinated whole 
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for performing a common goal. During this process of appropriation in a shared context, 

one's memories for the information source regarding their actions and others' actions may 

thus become indistinguishable from each other. Some clues to the possible consequence 

of source information confusion for one's actions and another' s can be provided by the 

Johnson and Raye' s reality model (1981), which describes the cognitive processes 

permitting one to discriminate between internally and externally derived sources of 

information. Applying this perspective to the appropriation process, one's self can be 

regarded as an internal agent of action, capable of action initiation. Other individuals can 

be considered as external agents of action, serving as origins of perceptual information. 

Possible confusions of source information stemming from appropriation, then, can be 

explained by the integration of source information from internally and externally derived 

actions. As previously noted, for example, Foley et al. (1993) found that very young 

children (4 years old), compared to older children (6 and 8 years old), tended to confuse 

information between memories of internally and externally derived actions during a 

collaborative project due to rnisattribution errors produced during the appropriation 

process. 

Foley et al. (1993) interpreted the 4-year-olds' "I did it" misattribution errors as 

evidence for appropriation, the process of adopting another ' s actions as one' s own. 

However, the literature provides little specification as to which cognitive mechanisms 

possibly mediate the misattribution tendencies for very young children from the 

appropriation process. Foley and her colleagues speculated that perhaps very young 

children' s rnisattribution errors result from children' s anticipation frequency of others' 
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actions. That is, the more frequently children anticipate another' s actions, the greater the 

chance of the other' s actions being understood and remembered in other contexts, 

resulting in a bias of "I did if' source errors. However, other explanations to this 

rnisattribution bias may provide insight to children' s reality-monitoring confusions. 

Specifically, individual differences in the inhibition of responses may also help clarify why 

young children claim others' actions as their own. That is, perhaps young children 's 

inefficient inhibition tendencies cause them to commit prepotent rnisattribution errors by 

allowing them to erroneously claim another' s actions as their own. More efficient 

inhibitors, on the other hand, would be able to effectively suppress the prepotent tendency 

to commit ' 'I did it" source errors and therefore would avoid committing such errors. 

Thus, one of the major goals of this proposed study is to investigate how individual 

differences in one' s ability to inhibit prepotent responses mediate one' s source monitoring 

process. 

Individual Differences in Inhibition and Interference Processes 

Our ability to process information from our environments and respond 

appropriately are important cognitive and behavioral functions. Specifically, a person' s 

ability to selectively attend to relevant information while ignoring incidental information 

and to inhibit potentially existing inappropriate prepotent responses are vital to one' s 

inhibition efficacy. According to Bjorklund and Harnishfeger (1995), "cognitive inhibition 

is the suppression of previously activated cognitive contents or processes, the clearing of 

irrelevant actions or attention from consciousness, and resistance to interference from 

potentially attention-capturing processes or contents" (p . 143). They claim that at a 
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fundamental level, inhibitory abilities control both the contents of consciousness and the 

operation of processing activities, such as, in this case, processes inherent to effective 

source monitoring. Failure to maintain control over these processes through efficient 

inhibition may result in poorer test performance in some contexts, such as those requiring 

recurrent changes in response. 

The inhibition model claims that with age, children generally become more 

proficient at suppressing memory nodes, preventing irrelevant information from competing 

with target cognitive processing tasks (Harnishfeger & Bjorklund, 1994). The implication 

of this claim is that as children become older, they can more efficiently perform different 

tasks simultaneously and better regulate competing cognitive processing. However, 

according to Harnishfeger and Bjorklund (1994), "differences in the efficiency of inhibition 

and interference sensitivity also contribute to individual differences in cognitive 

processing" (p. 332). 

To examine this hypothesis, Bjorklund and Harnishfeger (1990) report findings 

from a study that examined preschoolers', kindergartners', 3-, and 6-graders' cued recall 

for target words that were either categorically, functionally, or acoustically associated to 

the cues. Children' s inhibition efficacy was assessed by computing the proportion of word 

intrusions in their recall. They found that preschoolers and kindergartners, compared to 

their older counterparts, had significantly more intrusions in their recall and that their 

intrusions were more likely to be task inappropriate. That is, when older children 

demonstrated intrusions in their recall, the intrusions were more likely to be related to the 

cue either categorically, functionally, or acoustically. They found that the younger 
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-children were more inclined to include intrusions that were task irrelevant, indicating 

difficulty with suppressing inappropriate responses. These differences in inhibition abilities 

among different ages of young children may provide clues as to the nature of cognitive 

differences between ages, specifically as to how they may mediate young children' s 

appropriation processes during source-monitoring tasks. 

As previously noted, Foley and her colleagues ( 1993) showed age-related 

differences in young children' s reality monitoring due to misattribution errors stemming 

from the appropriation process of collaborative activities. Four-year-olds, relative to their 

older counterparts, were more likely to claim that they contributed collage pieces to a 

collage project that an adult contributed. [n speculating about what mechanisms may be 

involved in this finding, Foley surmised that perhaps children's frequency of action 

anticipation would serve to enhance the memories of others' actions, promoting a 

confusion of source information as to who performed what action within the collaborative 

activity. However, in examining the response end of children' s cognitive processes, 

another possible explanation may be that perhaps young children' s inefficient inhibition 

propensities cause them to commit more rnisattribution "1 did if' type of error. It is well 

documented in the literature that young children exhibit tendencies toward egocentrism in 

various cognitive tasks (Piaget & Inhelder, 1967). Perhaps, then, young children manifest 

rnisattribution errors in collaborative activities because they cannot effectively inhibit 

predominant responses to claim others' actions as their own. In other words, perhaps 

young children claim "I did it" to attribution queries due to their inability to inhibit their 
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prepotent tendencies to respond in an egocentric manner, rather than to their frequency of 

action anticipation. 

The literature also reveals a couple of general biases of interest concerning internal 

source-monitoring recall errors. One bias reveals that children and adults tend to 

discriminate memories derived from performed actions better than those from imagined 

actions (Anderson, 1984; Cohen & Faulkner, 1 989; Foley, Aman, & Gutch, 1987; Foley & 

Johnson, 1985; Johnson, et al., 1988; Parker, 1995). In other words, people are better in 

distinguishing memories derived from actions they performed than from thoughts they 

generated. Apparently, actions speak louder than thoughts with this error bias. The 

second bias concerns the nature of the asymmetry in the recall errors favoring thoughts 

over actions. Evidently in some cases, people exhibit a bias toward mistaking thought for 

action, rather than action for thought (Foley & Johnson, 1985; Parker, 1995). More 

specifically, for example, young children are more likely to say that they actually traced an 

object they only imagined tracing than vice versa (Foley et al. , 1987) or discriminated a 

variety of performed actions significantly better than imagined actions (Parker, 1995). 

Several interpretations in the literature account for these error biases. One 

account by Foley, Durso, Wilder, and Friedman (1991) proposes that the actual 

performance of an action does not promote many internal imaginal cues of the action, 

whereas the imagination of the same action promotes sensory and perceptual cues related 

to the performed action. These activated sensory and perceptual cues of an imagined 

event can thus foster confusion between memories of thoughts and actions and can lead 

to a possible rnisattribution bias of imagined actions to performed actions. Another 
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explanation to this bias is that performed events are more distinctly represented in memory 

than imagined events (Parker, 1995). Finally, both performed and imagined actions may 

be represented equally well in memory, but differential susceptibility to confusion may 

favor performed over imagined events when systematic judgment processes are utilized 

(Parker, 1995). 

Another explanation yet to be considered, however, regards the possibility of the 

bias occurring due to individual differences in inhibition efficacies during the encoding or 

response processes. Though one may be predisposed to commit an error bias of imagined 

over performed events, group differences exist that generally favor adults over children. 

Perhaps this is due to adults' documented superiority in inhibition abilities. As previously 

noted, as children develop, they generally become better at suppressing prepotent 

responses and can more efficiently perform different tasks simultaneously, more effectively 

regulating competing cognitive processing. Therefore, another possible explanation for 

the misattribution bias of imagined over performed events lies in exploring possible 

mediating effects of inhibition abilities. If inhibition efficacy significantly mediates one' s 

predisposition toward claiming an imagined event as an actual event, then we may see 

differences between effective and ineffective inhibitors regarding their tendency toward 

incorrectly attributing imagined events over performed events. In other words, perhaps it 

is possible that efficient inhibitors can avoid committing as many misattribution errors 

concerning imagined over performed events. Another goal of this study is to explore this 

possibility. 
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If differences in inhibition do, in fact, mediate children' s tendencies toward a 

misattribution response bias, then there should be some degree of group differences 

determined by age and inhibition abilities in those source-monitoring conditions that yield 

misattribution biases. Specifically, I hypothesize that there would be differences in reality 

monitoring abilities (those abilities to make distinctions between memories of internally 

and externally derived sources of information, such as distinguishing between what self 

versus another did) and in internal monitoring abilities (those abilities to make distinctions 

between memories of internally derived sources of information) between children of 

different ages who are categorized as either efficient or inefficient inhibitors. I hypothesize 

that if inhibition processes do play a pivotal role in children 's misattribution biases, then 

those children who are generally more efficient in inhibition would commit fewer 

misattribution biases or errors in the reality- and internal-source-monitoring conditions, 

relative to their less efficient counterparts. Also, I expect there to be developmental 

differences in the recall performance (e. g., as determined by the quantity of both incorrect 

recall and misattribution errors) and in inhibition abilities of children. For example, when 

children are asked to discriminate between internally and externally derived memories, and 

a prepotent response bias in claiming the self as the action initiator exists, then memory 

performance levels should reflect individual differences in the inhibition ofthe prepotent 

response toward misattribution errors. Thus, in the reality-monitoring condition, efficient 

inhibitors, compared with inefficient inhibitors, should demonstrate significantly fewer "I 

did it" misattribution errors. Additionally, when children are requested to discriminate 

between different internally derived memories, and a prepotent response bias mistaking 
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thought for action exists, then memory recall should also reflect individual differences in 

the inhibition of the prepotent response toward misattribution errors in this condition. 

That is, in the internal source-monitoring condition, efficient inhibitors, compared with 

inefficient inhibitors, should demonstrate significantly fewer "I actually did it" 

misattribution errors. Since research also shows a developmental component to the 

acquisition of efficient inhibition, then effective inhibition should be greater, in general, for 

older children, compared to younger children. Younger children, in general, would 

commit more recall errors mediated by inhibition abilities than older children. With this 

study, 1 therefore expect to see the greatest difference in children' s inhibition and recall 

abilities to be between those who are youngest and the least effective inhibitors and those 

who are oldest and the most effective inhibitors. 

In conclusion, my study extends current work in the source monitoring area in 

several different ways. First, and perhaps, most important, investigating source

monitoring processes with inhibition efficacy represents the most innovative feature of my 

study. No other study to date has examined this potentially important component of the 

process. Second, this study investigates all three major areas of source-monitoring 

processes (reality, external and internal source monitoring) in one study, utilizing the same 

paradigm (e.g., using puzzle piece placement) for all three areas of source-monitoring 

processes. Few studies have done this, resulting in many instances of apparently 

conflicting findings between studies investigating the same processes. Third, and finally, 

this study investigates one of the youngest age ranges of participants ever selected for 

source monitoring, and the only study to date to do so using all three areas of source-
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monitoring processes. By examining possible individual and developmental inhibition 

differences between children, we may be able to provide a greater understanding to 

differences in children 's source-monitoring abilities. 
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METHOD 

Design 

Participants 

Participants consisted of L39 volunteer male and female 4-, 5-, and 6-year-old 

children (29 4-year-old boys and 17 4-year-old girls, 31 5-year-old boys and 29 5-year-old 

girls, and L8 6-year-old boys and 15 6-year-old girls) from preschool and first grades of a 

university-affiliated laboratory preschool and elementary school system serving a primarily 

white middle-class population. Mean ages for the 4-, 5-, and 6-year-old participants were 

4 years and 6 months (54 months), 5 years and 6 months ( 66 months), and 6 years and 7 

months (77 months), respectively. A condition of children ' s participation in the study was 

that parents give written consent for their children to participate. 

Materials 

Overview. To classify children on inhibition efficacy dimensions, three different 

inhibition tests were used because they have been found to reliably differentiate individuals 

with inhibitory function deficits (Chelune, Ferguson, Koon, Dickey, 1986; Gorenstein, 

Mammato, & Sandy, 1989; Llamas & Diamond, 1991 ; Luria, 1966; Luria, 1973). Puzzle 

completion tasks were provided for the children to work to assess the participants' various 

source-monitoring abilities. 
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Inhibition Assessment Tasks: Three tasks designed to assess prefrontal cortex 

functioning, related to inhibition efficacy, were used to measure all participants' inhibition 

abilities. Latencies (that is, the amount of time established between children' s responses 

to presented stimuli) associated with two of the tasks were also recorded to assess 

inhibition abilities, but because of difficulties obtaining reliable latencies on these tasks, the 

two latency measures were not included in inhibition analyses. 

According to Llamas and Diamond (1991 ), one of the primary functions of the 

prefrontal cortex is executing control over action. Research with patients with frontal 

cortex damage show that they demonstrate an exaggerated tendency for their actions to 

become relatively mechanical. That is, when their intention is to act with other than a 

usual or prepotent response, these patients erroneously make the usual response 

significantly more often, showing excessive difficulty in inhibiting such errors. 

Specifically, the following three tasks were used to pilot test inhibition abilities for 

all children and were used for the present study: 

Task 1: Tapping Test. This test is a modified version of one initially devised by Luria 

(1966) and requires the child to inhibit the tendency to do what the interviewer does. 

Participants used a metal dowel and the interviewer used a wooden dowel to ensure 

distinct tapping sounds between child and interviewer. For the control segment of this 

task, the child was first told to tap the table with the dowel once whenever the interviewer 

taps once, and to tap twice whenever the interviewer taps twice. The child was given 

practice trials with corrections until the child was correct on two consecutive training 

trials (single and double tap). Sixteen trials were performed with eight each of one and 
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two taps presented in random order. The interviewer was trained and practiced before 

each session to consistently tap one second after the child ' s response for each trial. 

For the inhibition segment, the child was then told to tap the table with the dowel 

once whenever the interviewer taps twice, and to tap twice whenever the interviewer taps 

once. The child was given enough practice trials (ranging from 2 to 6 trials) with 

corrections until the child was correct on two consecutive training trials (single and double 

tap) . Sixteen trials were then performed with eight each of one and two taps presented in 

random order. No feedback was given during any testing trials. The number of incorrect 

taps in the control segments minus the number of incorrect taps in the inhibition segments 

was used as a measure of the children's inhibition abilities. 

Llamas and Diamond (1991) used the original version ofthis test to assess the 

development of functions dependent on the prefrontal cortex in children between 3 and 8 

years of age, and found that only older children (6 and older) performed significantly 

better than younger children. Four-year-olds began the test reasonably well, but could not 

maintain the same level of performance. They eventually matched what the experimenter 

was doing, rather than follow given instructions. In contrast, 5-year-olds maintained a 

higher level of performance throughout, though not as high as the 6-year-olds. 

Task 2: Simon Says Test. This test requires the child to inhibit the tendency to perform 

requested actions when the words "Simon says" does not precede the action command 

(e.g., "Touch your hair" versus "Simon says, touch your hair''). The child was told to 

touch a body part only when preceded by the words "Simon says". The interviewer first 

reviewed the rules of the game to the child. The child was then requested to point to his 
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or her hair, eyes, mouth, etc., to ensure that the child knows the names for these body 

parts. Two practice sessions were then held to ensure that the child understood the rules 

of the game. Testing consisted of 18 trials, of which 6 represented the trials of interest. 

On these 6 trials, the interviewer omitted the words "Simon says", and the child ' s ability 

to inhibit the action command without the "Simon says" words represented inhibition 

measures. No feedback to participants was given during any testing trials. 

With this test, Llamas and Diamond (1991) found a developmental progression in 

performance among children, with those 5 and younger significantly more likely to commit 

errors of commission than those 6 and older. Specifically, younger children (3 to 5), 

compared to older children (6 to 8) tended to act during the Simon Says test when they 

should have refrained from acting (e.g., touching their mouth, nose, elbow or neck when 

the "Simon Says" instruction was omitted). 

Task 3: Response Compatibility Test. This test is a modified version of the Stroop test 

used with adults, where adults are shown the names of colors printed in the ink of another 

color (e.g., the word red is printed in blue ink). In the adult version, participants are 

instructed to report the color of the ink, and ignore the meaning of the printed word. 

Reporting the color of the ink requires the subject to inhibit the prepotent linguistic 

response when reading, which is to suppress a response to the meaning of the word and 

respond instead to the ink color. Perret (1974) reports that frontal patients fail the test, 

reciting the words, rather than the ink colors. 

Using a modified version ofthe original Stroop Test (e.g., using day and night 

cards without latency measures), Llamas and Diamond ( 1991) found an overall 
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improvement in performance by age with this modified Stroop test Most children began 

performing correctly on the task. However, younger children showed a disproportionate 

tendency to revert to a prepotent response of saying day for night and night for day during 

the last few trials. Overall, most children 6 and older performed at or above 90 percent 

correct, but those 5 and younger did not. The younger children (3 and 4 years of age) did 

not display any evidence that they were aware of their errors, whereas, the older (5 and 6 

years of age) did, spontaneously self-correcting their errors. 

Adapting Llamas and Diamond's (1991) version ofthe Stroop test for young 

children in the present study, two identical decks of 16 randomly arranged cards were 

constructed. Half the cards pictured a yellow moon on a black background, and the other 

half pictured a yellow sun on a white background. Figures l and 2 show the day and night 

cards, respectively. For the control segment of this tas~ children were instructed to say 

"day" when white cards were turned over, and to say "night" when black cards were 

turned over. Each child was given practice trials, with errors corrected when necessary, 

until the child completed two consecutive trials correctly. Testing consisted of 16 trials, 

with each card presented randomly by the interviewer at the rate of one card per second 

after the child ' s response for each trial . For the inhibition segment of this task, children 

were instructed to say "day'' when black cards were turned over, and to say "night" when 

white cards were turned over. Each child was given practice trials, with errors corrected 

when necessary, until the child completed two consecutive trials correctly. Testing 

consisted of 16 trials, with each card presented randomly by the interviewer at the rate of 

one card per second. No feedback was given during any testing trials. 
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Figure 1. Sun card from the response compatibility test . 
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Figure 2. Moon card from the response compatibility test 
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Source-monitoring Task Materials. An age-appropriate children's puzzle was used 

when assessing reality, internal and external source-monitoring abilities. The puzzle 

consisted of a wooden puzzle board with a corresponding set of twelve puzzle pieces 

depicting different brightly colored clothing articles. Figure 3 depicts the puzzle used in 

this study. 

Procedure 

Overview. During one testing session, children were invited to work with a 

puzzle, observing it being constructed under three different conditions of source 

monitoring. Within each age group, children were divided into three groups, with each 

group randomly assigned to a source monitoring condition (external, internal, and reality 

monitoring). During the second testing session, all inhibition tests were administered to 

the children. 

In the reality-monitoring condition, the children actually participated in working 

the puzzle with an adult interviewer. In the external source-monitoring condition, children 

observed two different adult interviewers working the puzzle. In the third condition, 

assessing internal source monitoring, children were asked to pretend to work half the 

puzzle, and actually worked the remaining halfwithout assistance from another. 

Fallowing each condition of puzzle completion, children were read a story for five 

minutes, then surprised with a source-monitoring memory recall test conducted by a task

independent interviewer. 
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Figure 3. Puzzle used as recall stimulus. 
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Reality monitoring condition. Each child was invited to help construct a puzzle 

with the interviewer. The interviewer selected the first piece of the puzzle from the array 

of pieces randomly arranged on a table, and placed the piece on the appropriate area of the 

puzzle board. The child was then asked to pick a puzzle piece and place it "in its right 

spot" on the board. Children selected their own pieces one at a time, alternating with the 

interviewer, to enhance the collaborative nature of the puzzle construction task. The 

interviewer and child then finished the puzzle in an alternating sequence. 

External source-monitoring condition. Each child was invited to "be a puzzle 

boss" and closely watch two different people constructing a puzzle to "make sure they 

were taking turns doing it right". This was done to insure that the child paid close 

attention to each piece each interviewer placed. The child was instructed to supervise 

only and not to assist. The child observed two interviewers taking turns selecting puzzle 

pieces from an array of pieces randomly arranged on a table and observed the interviewers 

finishing the puzzle in an alternating sequence. To keep the child' s interest and attention 

focused to task, the adult interviewers would discuss aloud which puzzle pieces they 

intended to place on the puzzle board during the task. 

Internal source-monitoring condition. In this source-monitoring condition, the 

child was invited to construct a puzzle sometimes with "their imagination and sometimes 

for real." The child was shown an array of puzzle pieces randomly arranged on a table, 

available for the child 's pretense of manipulation. The child was allowed to choose any 6 

of the 12 pieces available. For the first segment, the interviewer invited the child to 

actually work the puzzle "for real" with 6 puzzle pieces. The interviewer did not assist the 
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child in placing the puzzle pieces, but encouraged the child to work the puzzle when and if 

necessary with phrases such as "I bet you can figure that out.. .you are doing a great 

job ... see where it goes." 

In the second segment, the interviewer invited the child to pretend to pick up and 

place the puzzle pieces, but did not actually participate in the pretense with the child. The 

interviewer encouraged the child to display pretense by going through the motions of 

placing puzzle pieces on the board but without actually touching the pieces or board 

during this segment. This permitted the interviewer to monitor and insure the child,s 

pretense of completing half the puzzle, allowing approximately the same amount of time 

for actually completing half the puzzle. 

In all three source-monitoring conditions, once the puzzles were completed, they 

were immediately removed from sight, and the child underwent a briefbuffer clearing 

interval . During this interval, the interviewer read a 5-minute story to the child or played 

rock, scissors, paper hand games. Then a different interviewer surprised the child with a 

source-monitoring test. ln the reality and external source-monitoring conditions, the 

interviewer told the child that his or her help was needed to remember who put what 

puzzle pieces on the board. The interviewer showed the child the puzzle pieces in the 

board and, pointing to each piece, asked the child open-ended questions regarding who 

contributed each piece to the puzzle board. Specifically, the interviewer randomly pointed 

to each puzzle piece and asked the child, 'Who put this puzzle piece on the board? Can 

you help me remember who had this piece?". ln the internal source-monitoring condition, 

the interviewer told the child that his or her help was needed to remember whether the 
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child actually placed the piece on the board or pretended to place the piece on the board. 

The interviewer showed the child the puzzle pieces in the board and asked the child open

ended questions concerning which pieces were used by pretense and which were used in 

actuality by the child. Specifically, the interviewer randomly pointed to each puzzle piece 

and asked the child, "Tell me about this piece. What did you do to this piece?" The order 

in which the interviewer referred to the puzzle pieces was randomized. 

The inhibition tests followed the puzzle testing sessions for all participants by 

approximately a week and were administered to all participants in the following order: 

Tapping Test, Simon Says Test, and Response Compatibility Test. 

The data were analyzed using different sets of analysis of variance. The first set of 

analyses was calculated for total incorrect recall differences among the three source 

monitoring conditions by age (4 vs. 5 vs. 6 years) X sex (male vs. female) X source 

monitoring condition (reality vs. internal vs. external) . The second set of analyses 

consisted of separate analyses of variance for reality and internal source monitoring 

conditions with three between subject factors (age, sex of subject, and source monitoring 

condition), with error type as a within subject factor (i.e., "I did it" versus "You did iC 

rnisattribution error for reality source monitoring conditions, and "I did it" versus "I 

pretended" rnisattribution error for internal source monitoring conditions). For the third 

set of analyses, separate analyses of variance were computed for each inhibition measure 

(tapping responses, Simon Says, and compatibility responses) with age (4- vs. 5- vs. 6-

year-olds), source monitoring condition (internal vs. reality), and inhibition classification 

(high vs. low) as between-subjects factors and error type (toward the bias vs. against the 
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bias) as a within-subjects factor. All post hoc multiple comparisons were performed using 

the Newman-Keuls procedure or Bonferroni 1 tests. 
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RESULTS 

Overview 

Source monitoring literature indicates a general pattern of differential performance 

among the three classes of source-monitoring abilities (reality, internal and external). 

Foley and her colleagues (1983) found, for example, that 6-year-old children had difficulty 

differentiating between memories of vocalized versus imagined words (internal source 

monitoring), but discriminated between words the subjects said and what others said 

(reality source monitoring) and between words spoken by two others (external source 

monitoring) . Therefore, the first set of analyses for total incorrect recall differences 

among the three source monitoring conditions was intended to replicate prior general 

findings in the literature of differential performance abilities among the three conditions of 

source monitoring within a single sample using comparable tasks. 

The second set of analyses concerned one of the major purposes ofthis study, and 

that was to investigate evidence of general biases in source-monitoring recall errors. Past 

research has shown that children and adults tend to discriminate memories derived from 

performed actions better than those from imagined actions (Foley, et at ., 1987; Foley & 

Johnson, 1985; Johnson, et at., 1988). That is, people are generally better at 

distinguishing memories derived from actions they performed than from thoughts they 

generated, a function of source monitoring competency. The second bias concerns the 

34 



nature of the asymmetry in the recall errors favoring thoughts over actions. In some 

cases, people exhibit a bias toward mistaking thought for action, rather than action for 

thought (Foley & Johnson, 1985). Young children, for example, are more likely to say that 

they placed collage pieces on a board when another did (Foley, et al., 1993). This is an 

example of reality-monitoring error, or the rnisattribution "I did it" error bias for reality 

monitoring. 

In other studies, Foley and Johnson (1985) and Foley, et al. (1983) found that 

younger children, compared to older children, had difficulty in distinguishing memories of 

what they imagined versus what they did ("I did it" versus "I pretended" rnisattribution 

error for internal source monitoring conditions), but not for distinguishing memories of 

what two different people did (external source monitoring) . Collectively, these studies 

indicate that young children, relative to their older counterparts, have some difficulty with 

reality and internal source monitoring but less so with external source monitoring. 

In order to assess participants' rnisattribution biases for reality and internal 

conditions, the second set of analyses consisted of separate analyses of variance for reality 

and internal source monitoring conditions with three between subject factors (age, sex of 

subject, and source monitoring condition), with error type as a within subject factor (i.e., 

<CI did it" versus "You did it" rnisattribution error for reality source monitoring conditions, 

and "1 did it" versus "I pretended" rnisattribution error for internal source monitoring 

conditions). 

Separate analyses of variance with two between subject factors (age and sex of 

subject) were performed for each of the three inhibition measures used to assess children' s 
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inhibition abilities (incorrect tapping responses, incorrect compatibility responses, and 

Simon Says test) . This third set of analyses focused on ways to best use the inhibition 

measures to identify participants' inhibition characteristics. Two different methods of 

evaluating the influence of children ' s inhibition abilities over their recall responses were 

considered in the analysis design of this study. Initially, I explored the correlational 

relationship between all three inhibition factors (tapping, Simon Says, and compatibility 

responses) to determine the possibility of combining the factors as a single blocking factor 

to investigate the influence of children' s inhibition status on recall ability. However, the 

resulting correlations among factors, ranging from .14 to .42, indicated low 

intercorrelations among the three inhibition measures, and it would thus be ineffective as a 

combined blocking factor. Next, I determined median splits in children' s performance 

separately for each age among the three factors to indicate high and low inhibition 

classifications for each age. The level or status of inhibition was then used as a blocking 

factor for each age among participants to classify children as high (efficient) or low 

(inefficient) inhibitors, separately for each task. 

For the last set of analyses, median splits classified high and low responses for all 

three children ' s inhibition tests and were used to compare children, s incorrect recall 

responses (toward vs. against the bias) for reality and internal conditions of the puzzle 

completion tasks in order to evaluate the effects of inhibition on recall. All post hoc 

multiple comparisons were performed using the Newman-Keuls procedure or Bonferroni 1 

tests. 
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Total Incorrect Recall Differences for Age. Se?b and Source Monitoring Conditions 

A graph depicts the means of total incorrect recall percentages for each age by 

each type of source monitoring condition in Figure 4. Comparisons of children' s incorrect 

recall responses for puzzle piece placement was performed for age, sex, and source 

monitoring conditions to investigate differential source monitoring recall effects. An 

analysis of variance test for age (4 vs. 5 vs. 6 years) X sex (male vs. female) X source 

monitoring condition (reality vs. internal vs. external) was performed for participants' 

percentage of total incorrect recall responses and revealed significant differences for 

source monitoring conditions only, E. (2, 121) = 6.78, .12 <. 01. The Newman-Keuls' 

multiple range testing procedure revealed significant differences only between the reality 

and external conditions at the p, <. 01 level of significance. Children made the fewest recall 

errors in the reality source monitoring condition (M = 27%) and the most in the external 

source monitoring condition (M = 44%). The percentage of errors committed in the 

internal source monitoring condition (M = 34%) did not differ significantly from either the 

reality or external source monitoring conditions. Although prior research indicates some 

mixed findings with regard to differences in one' s source monitoring abilities, depending 

upon the factors involved, this finding that children had highest accuracy for reality source 

monitoring recall agrees with the findings of Foley (1983) and Foley and Johnson (1985). 

Of particular interest with regards to the total incorrect recall findings is that no 

age differences were found in any of the source monitoring conditions as hypothesized, E 

(2, 12l) = l.35, p, <.27. 
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Figure 4. Means of total incorrect percentages x age x source monitoring condition. 

Reality Internal External 

( - Age 4 1!!!1 Age 5 Ill Age 8~ ) 

Incorrect Recall for Reality and Internal Source Monitoring Conditions by Error Type 

Because there was no evidence for inherent misattribution biases in the source 

monitoring literature and pilot testing did not reveal any biases, hypotheses were proposed 

and analyses were performed only for the reality and internal source monitoring conditions 

in this study. Analyses ofvariance tests for age (4 vs. 5 vs. 6 years), sex (male vs. female), 

and error type (toward the "I did it" bias versus against the "You did it" or "I pretended" 

bias), with repeated measures on the error-type factor were computed separately for 

children in the reality and internal source monitoring conditions. Percentage of incorrect 

errors by age and sex are presented for the reality and internal source monitoring 

conditions in Table 1. 
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The analysis for the reality monitoring condition failed to produce any significant 

effects (age, .E (2, 43) = 1.67, 12 <.21 ; se~ .E (2, 43) = 0.01 , p <.93 ; error type, .E (2, 43) = 

0.07, 12 <.79; age X sex, .E (2, 43) = 1.15, 12 <.33; error type X age, .E (2, 43) = 1.52, 12 

<.24; error type X sex, .E (2, 43) = 0.54, 12 <.47; error type X age X se~ .E (2, 43) = 0.07, 

D <. 93). 

The analysis for the internal source monitoring condition also failed to produce any 

significant main effects (age, .E (2, 40) = 0.32, p <. 73 ; sex, .E (2, 40) = 0.37, 12 <. 55; error 

type, .E (2, 40) = 0.20, 12 <.67), but did yield a significant age X sex X error type 

interaction (.E (2, 40) = 3.45, 12 <. 05). A Newman-Keuls procedure did not yield any 

significant differences among groups within the interaction due to small cell sizes, but 

trends in Table 1 indicate that 4-year-old boys (M = 32%), compared to 5-year-old boys 

(M = l9%) and 6-year-old boys (M = 12%) demonstrated more errors toward the 

misattribution bias in the internal source monitoring condition by claiming to have actually 

placed puzzle pieces on the board when they only pretended, while 4-year-old girls (M = 

32%), compared to 5-year-old girls (M = 21%) and 6-year-old girls (M = 10%), 

demonstrated errors against the misattribution bias by claiming to have pretended placing 

puzzle pieces on the board when they actually placed puzzle pieces on the board. This 

mixed finding is both supported and is contrary to the bias pattern noted in the source 

monitoring literature. The finding that the youngest group ofboys committed more errors 

toward the misattribution bias fits with the finding (see Foley and Johnson, 1985) that 

people generally exhibit a bias toward mistaking thought for action, rather than action for 

thought. That is, young children are more apt to claim that they actually performed an 
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action when they only imagined performing the action (Foley, et al. , 1987). However, the 

finding for the youngest group of girls represents a contradictory finding in that they made 

more errors against the bias by mistaking action for thought. There were no significant 

differences in attribution errors for the 5-year-olds, although the 5-year-old boys made 

slightly more attribution errors toward the bias compared to the other boys, whereas the 

5-year-old girls, compared to the other girls, showed the opposite trend. 
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Table I . Means of incorrect recall percentages x source monitoring condition x age x sex 

x error type. 

Condition Sex Bias 4-Year-olds 5-Year-olds 6-Year-olds 

Internal 

Males 

Toward 32 19 12 

Against 14 I 0 23 
·-------·-------------- --------- ----------- --- -- --------------- -- -- ----------------------------------------··-------·-·--·--------------------------- --------------

Females 

Toward 

Against 

Reality 

Males 

Toward 

Against 

Females 

Toward 

Against 

0 

32 

19 

16 

20 

15 

I4 

21 

4 

11 

12 

14 

Inhibition Measures of Tapping. Simon Says. and Compatibility Responses 

19 

10 

17 

16 

11 

8 

For the three inhibition measures, separate analyses of variance with two between 

subject factors (age and sex of subject) were performed to assess incorrect response 

differences between control and experimental conditions within the tapping and 

compatibility response inhibition tasks and incorrect responses with the Simon Says task. 

Newman-Keuls procedures were used for multiple comparison testing. 
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Tapping Responses. An analysis of variance was performed for percent differences 

between control and experimental conditions of children' s incorrect tapping responses. 

Tapping percent differences were determined by calculating the differences between 

incorrect tapping responses in the control condition (i.e., when the child was instructed to 

tap exactly like the experimenter as in one tap for the experimenter' s tap, two taps for the 

experimenter's two taps) and in the experimental condition (i .e., when the child was 

instructed to tap exactly opposite of the experimenter as in one tap for the experimenter' s 

two taps, and two taps for the experimenter' s one tap) . 

Table 2 presents percentage difference scores by age and sex. There were 

significant differences for children's incorrect tapping responses with regard to age, .E (2, 

133) = 14.59, p <.0001, and sex, .E (1 , 133) = 7.88, p <. 01 . Post hoc testing revealed 

significant differences at the p <.01 level of significance between four-year-olds (M= 25%) 

and the two older groups of children (5-year-olds M = 12% and 6-year-olds M = 6%). 

That is, the difference between the tapping patterns on the control and experimental 

conditions were greater for younger children than older children. For results concerning 

sex differences, boys (M = I 0%) showed significantly less discrepancy between 

conditions, and thus better inhibition, than girls (M = 1 8%). 
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Table 2. Means of percent differences for incorrect tapping responses between control 

and experimental conditions x age x sex. 

Males 

Females 

4-Year-olds 

18 

32 

5-Y ear-olds 

9 

15 

6-Year-olds 

4 

8 

Simon Says Test. Means for children's percent of errors by age and sex are shown in 

Table 3. An analysis of variance for children' s errors made in the Simon Says Test 

resulted in significant differences only for age, E (2, 132) = 27.93 , n. <.0001 . The errors 

represented the times when children touched the parts of their bodies when the 

experimenter instructed the children to do so, rather than when the experimenter said that 

Simon said to do so. Post hoc testing revealed significant differences between all three 

age groups at the p <. 01 level of significance. Four-year-olds made the greatest 

percentage of errors (M = 91 %), followed by 5-year-olds (M = 64%), with 6-year-olds the 

least (M = 30%), p <.01 . As can be seen from the table, 4-year-old children had a 

particularly difficult time with this task, with their performance approaching floor levels. 

Table 3. Means of percentage of incorrect Simon says responses x age x sex. 

Males 

Females 

4-Year-olds 

93 

87 

43 

5-Y ear-olds 

68 

60 

6-Year-olds 

27 

33 



Compatibility Responses. Table 4 lists all means for children' s percent differences of 

incorrect compatibility responses by age and sex. An analysis of variance was performed 

for percent differences between control and inhibition conditions of children' s incorrect 

responses to the compatibility response test. Results for children' s incorrect compatibility 

responses revealed marginally significant differences only for age, .E (2, 131) = 3.02, n 

<.06. Post hoc tests showed significant differences only between the four-year-olds (M = 

21%) and the five-year -olds (M = 11%) at the p <. 05 level of significance. Performance 

ofthe 6-year-olds (M = 13%) did not vary significantly from that of either the 4- or 5-

year-old children. 

Table 4. Means of percent differences for incorrect compatibility responses between 

control and experimental conditions x sex x age. 

Males 

Females 

4-Y ear-olds 

22 

20 

5-Year -olds 

12 

10 

Inhibition Measures and Incorrect Recall Responses 

6-Year-olds 

14 

11 

Separate analyses ofvariance were computed for each inhibition measure (tapping 

responses, Simon Says, and compatibility responses) with age (4- vs. 5- vs. 6-year-olds), 

source monitoring condition (internal vs. reality), and inhibition classification (high vs. 

low) as between-subjects factors and error type (toward the bias vs. against the bias) as a 

within-subjects factor. Inhibition classifications determined by median splits were 
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calculated separately for each age. Because effects of age and condition have been 

reported previously, only significant effects involving the inhibition classification will be 

reported in the analyses following. 

Tapping Responses. Table 5 lists all means of percentages for children' s incorrect recall 

by age, source monitoring condition, error bias and inhibition status as determined by the 

tapping test. The analysis of variance test for children' s incorrect recall revealed no 

significant main effects, but did yield one significant source monitoring condition (internal 

vs. reality) by inhibition status (high tapping inhibition vs. low tapping inhibition) 

interaction for error type toward the misattribution bias, E (I , 83) = 6.41 , p <. 05 . 

Bonferroni 1 tests revealed two significant pair-wise differences within this interaction at 

the 12 <.05 level of significance. There were significant differences in recall errors toward 

the bias between children classified as low inhibitors in internal source monitoring (M = 

27%) and low inhibitors in reality source monitoring conditions (M = 9%), 1 (42) = 4.66, 

and there were significant differences in recall errors toward the bias between children 

classified as low inhibitors (M = 27%) and high inhibitors (M = 15%) in the internal 

source monitoring condition, 1 ( 44) = 3. 3 4. That is, children who were inefficient 

inhibitors on the tapping task committed more errors toward the rnisattribution bias in the 

internal source monitoring condition than those children in the reality condition as well as 

those children who were better able to inhibit their incorrect responses on the tapping 

task. 
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Table 5. Means of percentages of incorrect recall responses x age x source monitoring 

condition x error bias x inhibition status. 

Condition Bias Inhibitors 

Internal 

Toward 

Low 

High 

Against 

Low 

High 

Reality 

Toward 

Low 

High 

Against 

Low 

High 

Simon Says 

4-Y ear-olds 

34 

15 

15 

18 

18 

20 

13 

20 

5-Year-o1ds 

19 

17 

13 

12 

0 

16 

8 

16 

6-Y ear-olds 

28 

12 

28 

14 

9 

15 

13 

12 

Analysis of variance tests performed for percent children's incorrect responses to 

the Simon Says task revealed no significant effects involving inhibition classification. 
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Table 6 lists all means for children ' s percent of incorrect responses by age, source 

monitoring condition, error bias and inhibition status as determined by the modified Simon 

Says test. 

Table 6. Means of percentages of incorrect recall responses x age x source monitoring 

condition x error bias x inhibition status. 

Condition Bias Inhibitors 

Internal 

Toward 

Low 

High 

Against 

Low 

High 

Reality 

Toward 

Low 

High 

Against 

Low 

High 

4-Year-olds 

47 

31 

7 

16 

19 

21 

7 

15 

13 

5-Y ear-olds 

18 

18 

8 

16 

9 

9 

13 

13 

6-Year-olds 

0 

17 

0 

19 

17 

13 

24 

9 



Compatibility Responses. 

An analysis of variance performed for percent differences between control and 

experimental conditions of children's incorrect responses to the compatibility test revealed 

no significant effects involving inhibition classification. Table 7 lists all means for 

children's percent differences of incorrect compatibility responses by age, source 

monitoring condition, error bias and inhibition status as determined by the compatibility 

response test. 
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Table 7. Means of percentages of incorrect recall responses x age x source monitoring 

condition x error bias x inhibition status. 

Condition Bias Inhibitors 

Internal 

Toward 

Low 

High 

Against 

Low 

High 

Reality 

Toward 

Low 

High 

Against 

Low 

High 

4-Year -olds 

49 

24 

35 

19 

10 

17 

23 

14 

18 

5-Year-olds 

19 

17 

13 

12 

6 

11 

16 

11 

6-Year -olds 

22 

9 

17 

17 

15 

14 

19 

8 



DISCUSSION 

One major goal and innovation in this study was to create an improved research 

methodology strategy over most existing designs by exploring potential age differences in 

source monitoring ability using comparable tasks with single sample groups in each source 

monitoring condition. The majority of source monitoring research reported in the 

literature has utilized different types of tasks for various source monitoring conditions or 

ages. These research designs, however, impose certain limitations with regard to the 

interpretation of potential source monitoring condition factors and/or age differences. 

Although a few investigators have used the same methodology across various source 

monitoring conditions (Johnson et al. , 1993), none have attempted this task with an age 

range as young as those used in this study. Using comparable tasks across all three source 

monitoring conditions with single samples of 4-, 5-, and 6-year-old children in this study 

thus represented a methodological improvement with research exploring source

monitoring abilities and allowed for more equitable comparisons among different source 

monitoring abilities. 

Findings associated with this design in this study yielded differential abilities in 

young children' s memory with regard to source monitoring condition. I found that, 

overall, children made the fewest recall errors in the reality source monitoring condition 

and the most in the external source monitoring condition. This finding agrees with the 
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majority of other studies that show that young children do not have as much difficulty with 

reality monitoring relative to the other source monitoring conditions. However, this 

finding contradicts Foley's finding (see Foley, et al ., 1993) that young children had 

difficulty with reality monitoring within a prescribed source monitoring context that 

specifically involved a collaborative activity in a social context. In their study, Foley and 

her colleagues found that 4-year-olds, compared to older children, made significantly more 

reality monitoring errors, claiming responsibility for collage piece placement when actually 

others placed pieces on the board. This pattern of misattribution bias was interpreted by 

Foley as evidence for appropriation, a process employed in social (i .e., collaborative) 

contexts in which individuals incorporate another person's actions as their own. If, in fact, 

appropriation processes are at work influencing young children's misattribution errors in a 

reality monitoring context, then the question remains why this effect was not as apparent 

in this study as it was in Foley's. One possibility for this apparent discrepancy between 

Foley' s and my findings could be simply that the reality monitoring performance 

differences in young children reflect differences between samples. It should be noted that 

even though my findings indicate that children made significantly fewer recall errors in the 

reality source monitoring condition relative to the other source monitoring conditions, and 

that there were no significant main effects of age apparent, a trend did indicate that 4-year

old children made more reality source monitoring errors (M = 34%) relative to older 

children (M = 21% for 5-year-olds and M = 26% for 6-year-olds). Thus, though my 

findings may agree with the majority of other studies that show that young children do not 

have as much difficulty with reality monitoring, additional investigation of reality source 
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monitoring abilities within a collaborative context should be conducted for a more 

definitive answer. 

However, the main goal of this study was to clarifY questions concerning the 

mediating factors involved in three different source-monitoring judgment abilities. The 

mediating factor of special interest in this study concerns people's abilities to effectively 

inhibit the activation of incorrect information that may compete with more relevant 

information or appropriate responses. According to inhibition research (Bjorklund & 

Harnishfeger, 1995), inhibitory abilities control both the contents of consciousness and the 

operation of processing activities, such as those inherent to effective source monitoring. 

Failure to maintain control over these processes may affect one' s efficient inhibition for 

suppressing prepotent and possibly incorrect or inappropriate responses. Investigating this 

ability to inhibit or suppress inappropriate prepotent responses stemrning from source 

monitoring processes thus represented the major goal of this study and innovation to work 

in this area. 

To investigate inhibition as a potential source-monitoring mediating factor, I 

initially hypothesized that children who are more efficient in inhibition would commit 

fewer rnisattribution errors in the reality and internal source monitoring conditions, relative 

to their less efficient counterparts because they would be more capable of inhibiting 

prepotent and possibly incorrect and/or inappropriate responses. As previously noted, 

Foley and her colleagues (1993) showed age-related differences in young children' s reality 

monitoring due to rnisattribution errors stemming from the appropriation process of 

collaborative activities. In this study, 4-year-olds, compared to older children, were more 
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likely to claim that they contributed collage pieces to a collage project that an adult 

contributed. Foley hypothesized that perhaps children' s frequency of action anticipation 

would serve to enhance the memories of others' actions, promoting a confusion of source 

information as to who performed what action within the collaborative activity. 

However, I hypothesized that perhaps young children's inefficient inhibition 

propensities could cause them to commit more misattribution "I did it" type of error. 

Since the literature shows that young children exhibit tendencies toward egocentrism in 

various cognitive tasks (Piaget & Inhelder, 1967), perhaps, young children manifest 

misattribution errors in collaborative activities because they cannot effectively inhibit 

prepotent responses to claim others' actions as their own. That is, perhaps young children 

claim "I did it" to attribution inquiries due to their inability to inhibit their prepotent 

tendencies to respond in an egocentric manner, rather than to their frequency of action 

anticipation. 

The findings investigating this question in the present study did, in fact, support 

this hypothesis. The tapping task yielded a significant interaction, indicating that children 

classified as inefficient inhibitors made more misattribution errors in reality (M = 25%) and 

internal (M = 23%) source monitoring conditions than children identified as efficient 

inhibitors (M = 17% for reality and M = 15% for internal). This finding supports the 

notion that young children may claim "I did it" to attribution inquiries due to their inability 

to inhibit their prepotent tendencies to respond in an egocentric manner, rather than to 

their frequency of action anticipation. That is, inhibition mechanisms rather than 

53 



appropriation processes may mediate, at least in part, young children' s source monitoring 

responses within a collaborative context. 

In conclusion, this study extends current work in the source monitoring area in 

several different ways. First, and perhaps, most important, investigating source

monitoring processes with inhibition efficacy represents the most innovative feature of my 

study. No other study to date has examined this potentially important component of the 

process. Current findings indicate that inhibition mechanisms may in fact mediate 

children' s source monitoring recall in collaborative contexts. Second, this study 

investigates all three major areas of source-monitoring processes (reality, external and 

internal source monitoring) in one study, utilizing the same paradigm (e.g., using puzzle 

piece placement) for all three areas of source-monitoring processes. Few studies have 

done this, resulting in many instances of apparently conflicting findings between studies 

investigating the same processes. With this study it is possible to compare findings more 

easily among the three source monitoring conditions. Third, and finally, this study 

investigates one of the youngest age ranges of participants ever selected for source 

monitoring, and the only study to date to do so using all three areas of source-monitoring 

processes. Perhaps future research could continue the investigation of source monitoring 

abilities with ages even younger. 
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