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Abstract

This dissertation had two over-arching goals. The first was to study the cognitive
mechanisms underlying effective source monitoring by clarifying the role that developing
executive function skills play in children’s increasing ability to monitor sources. The second goal
was to examine whether a particular interview technique called “source-monitoring training”
could help children to recall the sources of their memories more accurately. These two separate
lines of research were furthered by the same methodology, and thus, these separate research
questions were examined simultaneously within both of the experiments conducted for this
dissertation.

In the first study, the difficulty of the source-monitoring decisions was manipulated by
testing 4- to 8-year-old children’s memories of a lab-based event after a shorter delay (1-2 days)
or a longer delay (8-10 days). Within these two conditions, | explored both the relationship of
source monitoring to executive function, as well as the effectiveness of the source-monitoring
training procedure. The results of this study showed that executive function was related to source
monitoring, and mediation models demonstrated how children’s source monitoring improves
with age due to developments in working memory, which improve event encoding and therefore,
source monitoring. The effects of source-monitoring training were not as clear as expected; the
only group to benefit from the training were older children in the shorter delay condition.
Interestingly, neither the relationship between executive function and source monitoring nor the
effects of source-monitoring training were affected by the difficulty of the task in the way
expected.

In the second study, 4- to 8-year-old children’s source monitoring was examined within a

repeated-event paradigm. The inclusion of more than two sources (i.e., events) created a more
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realistic and generalizable task. Again, both the relationship between executive function and
source monitoring and the effectiveness of source-monitoring training were examined within the
same study. In this study, there was evidence that two broad components of executive function as
measured through parent reports were related to source monitoring. The source-monitoring
training did not improve source accuracy, but did impact the types of errors children made, such
that older children who received the training were more likely to say, “don’t know” instead of
confusing the events.

Testing these relationships in a variety of conditions illustrates how cognitive and
interview factors are related to source monitoring, demonstrating clear links between executive
function and source monitoring, but mixed evidence for the effectiveness of source-monitoring
training. Collectively, my doctoral program of research contributes a greater understanding of
how source monitoring develops and whether source-monitoring training could be used in

practice.
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Young Children’s Source Monitoring: Exploring the Contexts of Task Difficulty and

Repeated Events

General Introduction

Memories of events come from a variety of sources; for example, real-life experiences
versus events seen on television. Source monitoring is the process of making decisions about the
sources of memories (Johnson, Hashtroudi & Lindsay, 1993). For example, reasoning about
whether information came from speaker A or speaker B, or was directly experienced versus
suggested by another person.

Source monitoring has many social, educational and forensic applications. From a social
perspective, effective source monitoring may help one avoid embarrassment, like the
awkwardness that arises when you tell a joke to the same person who told it to you in the first
place. Another source-monitoring problem that occurs in social contexts is incorporating
fictional narratives into one’s knowledge base as facts (Johnson et al., 1993). Stories that people
hear from others can be confused with things that they have directly experienced themselves or
learned from a more factual source, and this could lead to the spread of erroneous information
through social interactions between uninformed sources.

From an educational perspective, source monitoring is important because encouraging
children to think critically about sources of information they encounter in everyday life could
help them distinguish between credible and “incredible” sources (i.e., a source that is non-
credible; e.g., a teacher versus an unreliable website; Robinson, 2000). Learning occurs in a
variety of contexts, and as technology becomes commonplace in the classroom, children have
access to a vast number of sources, some of which may not be reliable. It is important to teach

children how to evaluate the credibility of different sources, which depends on first identifying
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the source of information. Source-monitoring research also addresses questions such as how
children learn from different sources, how they integrate information from multiple sources
during learning, and how they edit their knowledge base when they discover that a source they
learned from is not credible (e.g., Renner & Roberts, 2010).

Finally, source monitoring is relevant to forensic investigations because a witness may be
asked many questions about the context (or source) of an event. For example, where you were,
who you were with, and when an event occurred are all aspects of the source of a memory, and
are important details in investigations. Challenges associated with recalling accurate source
details are especially relevant when it comes to children’s testimony because of the difficulty that
children have with source monitoring (Roberts, 2002). In some cases, such as allegations of child
abuse, children’s testimony may be the only evidence available and thus, it is important to obtain
the most complete and accurate information possible.

In criminal investigations of abuse, children are often asked to recall events that have
happened on multiple occasions because child abuse is often repeated (Trocmé et al., 2010). In
legal systems derived from British Common Law (e.g., in Canada and Australia), a child is
required to describe details specific to one incident so that specific charges can be laid, and so
that the defendant has an opportunity to challenge the charges (Guadagno, Powell & Wright,
2006). Describing one occurrence of abuse requires monitoring the source of memories in order
to avoid confusing it with other incidents (i.e., reporting details from a different occurrence of
abuse). Children may confuse details from similar events or even incorporate things they have
seen on television into their reports because they confuse the origins of their memories (Connolly
& Lindsay, 2001; Roberts & Blades, 1999). Therefore, a complete understanding of children’s

source-monitoring abilities is essential to giving children the best chance at providing accurate
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testimony, which may have a positive impact on the currently very low prosecution rates in these
cases.
Roadmap

The following research examined aspects of cognitive skill and the interview situation
that may promote increases in children’s accuracy for distinguishing between multiple sources.
The research focused on three issues. First, each study examined cognitive abilities related to
executive functioning that may contribute to source-monitoring development across childhood.
Second, the studies examined an interview technique that may help children overcome their
difficulties with source monitoring. Third, the research focussed on differences from early to
mid-childhood to assess developmental changes. The following sections set the context for the
research questions by describing the origins of this field of research, providing a theoretical
overview of source monitoring, describing source-monitoring development and putting it in the
greater context of cognitive development from age 3 to age 8, and finally, discussing current
research on interventions aimed at improving children’s source-monitoring accuracy.
Origins of this Field of Research

In the 1980s and early 1990s there were a number of highly publicized cases of alleged
mass child abuse occurring in daycares. The accusations in these cases often involved satanic
and ritualistic child abuse of many children at the daycares, and the details of the cases were both
horrifying and bizarre. These infamous cases raised concerns about the interviewing methods
used to collect evidence from the children and the impact that these techniques may have had on
the quality of the children’s testimony (Lamb, Orbach, Hershkowitz, Esplin & Horrowitz, 2007;
Bruck & Ceci, 1999). One of these cases is notable because of the involvement of psychologists

who provided information to the court about interviewing child witnesses.
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Specifically, in April of 1985, a daycare worker named Margaret Kelly Michaels was
accused of abusing children at Wee Care Nursery School in New Jersey, USA, where she
worked. The accusations began with a comment from a child who had his temperature taken
using a rectal thermometer during a visit with the doctor and stated that Kelly had done the same
thing at daycare. Eventually this comment was reported to authorities, and what followed was a
series of poorly conducted interviews with the 50 children that attended the daycare. These
interviews involved techniques such as using peer pressure, asking children to speculate about
what might have happened, and bribing the children in exchange for statements against
Michaels. The children that were interviewed alleged such things as being penetrated with forks
and knives and being forced to eat human excrement. The case went to trial in June of 1987 and
despite the lack of physical evidence to corroborate the children’s claims, Michaels was
convicted of 115 counts of sexual offences and was sentenced to 47 years in prison (Rosenthal,
1995).

Michaels appealed and the decision was reversed after she had served 5 years of her
sentence. The State attempted to re-try Michaels, but was prevented from doing so because the
reliability of the children’s testimony had been called into question. Two developmental
psychologists, Maggie Bruck and Stephen Ceci, wrote an amicus brief to the court to discuss
some of the issues in the case and describe relevant research on children’s memories. The brief
highlighted the role of interviewer bias, repeated questions, peer pressure, and the use of
anatomically detailed dolls in contaminating the children’s reports, and concluded that these
techniques could have led to memory errors or false memories (Bruck & Ceci, 1995). This case
was influential in initiating further investigation regarding the reliability of children’s testimony

and the treatment of child witnesses in the legal system.
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In the aftermath of the daycare cases it became clear that further research was necessary
to discover the strengths and limitations of young children’s eyewitness testimony. This
prompted an exponential increase in research on children’s suggestibility in the early 1990s
(Lamb et al., 2007; Bruck & Ceci, 1995); that is, the idea that children’s memories and reports
can be shaped by suggestions made to them by interviewers (Bruck & Ceci, 1999). Suggestibility
has been thoroughly examined with different age groups, and researchers have also studied
individual difference factors (see Bruck & Ceci, 1999; Bruck, Ceci & Melnyk, 1997; and
Melnyk & Bruck, 2004, for reviews). Based on this large body of research it became clear that
interview techniques can strongly affect how children respond.

Researchers then turned toward the goal of developing evidence-based recommendations
for front-line workers that could help children report their memories more accurately. In the last
25 years researchers have generated a strong consensus about the basics of interviewing and
child development. For example, based on a large literature of research findings, it is widely
recommended that interviewers use open-ended questioning (e.g., “Tell me what happened”) as
much as possible to improve the quality of children’s reports (e.g., Hutcheson, Baxter, Telfer &
Warden, 1995; Oates & Shrimpton, 1991; Ornstein, Gordon & Larus, 1992). In addition,
building rapport and outlining “ground rules” at the beginning of an interview are included in
interviewing protocols to help interviewers maximize the accuracy and completeness of
children’s reports (Lamb et al., 2007). The development of well-researched protocols with
explicit interview strategies has led to a more positive view of how children can participate in the
legal system. In particular, the focus has shifted from examining conditions which make them
unreliable, to what they are capable of contributing (Pipe, Lamb, Orbach & Esplin, 2004).

Children are often able to provide valuable information in interviews, but it is essential that these
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interviews involve careful investigative procedures that align with children’s developmental
capabilities.

With a basic understanding of the most effective interview practices well developed,
researchers in the field are now turning back to basic questions about how memory works and
develops, including what cognitive factors underlie developmental gains in memory processes.
As well, researchers continue to explore the impact of various interview-related variables on
children’s reports to expand our knowledge of techniques that may improve the quality of
children’s testimony. This dissertation contributed to both of these broader goals in the current
literature by answering basic questions about developmental memory processes (i.e., the
cognitive factors underlying source-monitoring development) as well as examining the impact of
a specific interview technique (i.e., source-monitoring training) on the accuracy of children’s
reports.

Defining Source Monitoring

A source refers to the conditions under which a memory was acquired (Johnson et al.,
1993). This could be aspects such as the time, place, or media through which it was experienced
(e.g., areal experience, a dream, something you imagined, or something you saw on television).
Source monitoring is the process of making decisions about the origin of known or remembered
information (Johnson et al., 1993). In everyday life people constantly monitor the sources of
episodic memories (e.g., have I actually gone to Niagara Falls or did I see it on TV?), as well as
factual information (e.g., Did | read it in a peer-reviewed paper or on Wikipedia?). Source
monitoring is important for many cognitive functions and affects our everyday beliefs, opinions
and behaviours. Differentiating sources is essentially the key to the phenomenological

experience of remembering because if memories are retrieved without contextual information,
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they are experienced as semantic knowledge rather than episodic memories (Johnson et al., 1993;
Tulving, 1984).

Researchers distinguish between several types of source-monitoring judgments
depending on whether the sources involved are external or internal to individuals (i.e.,
information derived through perceptual processing of external sensory properties, versus internal
self-generated thought processes such as imagination). An external source-monitoring task is one
of deciding between two external sources; for example, whether information came from Speaker
A or Speaker B. An internal source-monitoring task involves distinguishing between two internal
sources; for example, whether you said something aloud or just thought it to yourself. Reality
monitoring is a term used to describe source judgments involving both external and internal
sources; for example, did someone tell you a story or did you dream it? (Johnson & Raye, 1981;
Johnson et al., 1993). Adults are more accurate with reality monitoring than with external source
monitoring, which shows that internal and external sources function in different ways; the
cognitive operations (such as organization and elaboration) associated with generating
information serve as cues to the source of that information at retrieval (Raye & Johnson, 1980).

Two factors that are known to impact the ease and accuracy of source-monitoring
decisions are the delay between an event and recall and the similarity of sources. The negative
effect of delay on episodic memory is well-documented, and the same is true regarding memory
for source. For example, several studies examining misinformation effects at 10-minute, 1-week,
and 1-month intervals show that adults are more likely to accept misinformation at longer delay
intervals because of greater confusion about the original source of the information (Underwood
& Pezdek, 1998; Frost, 2000; Frost, Ingraham & Wilson, 2002). The longer the delay, the more

difficult it is to make source decisions, and accuracy decreases in kind. There is also a substantial



Source Monitoring 8

literature examining the effect of source similarity, demonstrating that the more similar sources
are the more difficult it is to distinguish between them (e.g., Lindsay, Allen, Chan & Dahl, 2004;
Day, Howie & Markham, 1998; Roberts & Blades, 1999; Foley, Harris & Hermann, 1994).
Sources that are more similar have fewer distinct or unique cues that can be used at retrieval to
attribute source information (Roberts, 2002).

It is clear that source monitoring is difficult and that source errors can (and frequently do)
occur. Relevant theories of source monitoring can help explain how source decisions are made,
and why factors such as delay and source similarity increase the likelihood of source errors.
Theoretical Models of Source Monitoring

Several theoretical models are relevant in explaining the cognitive processes underlying
source monitoring. The two main theories that are discussed in the context of this dissertation are
Fuzzy-Trace Theory and the Source-Monitoring Framework. Fuzzy-Trace Theory lends itself
more to explaining how source information is encoded and stored in memory, whereas the
Source-Monitoring Framework is more explanatory in terms of how source decisions are made.

Fuzzy-Trace Theory. Fuzzy-Trace Theory explains how memories are formed and how
they decay over time. The theory postulates that dual representations of experiences are encoded
in parallel; gist and verbatim. Gist traces are vague representations of the general sense or pattern
of what is being encoded, including the meaning or structure of an event. Verbatim traces, on the
other hand, represent the content of memories by preserving surface details exactly (verbatim).
Most of our remembering occurs in gist form because gist representations are more accessible in
memory and require less effort to retrieve (Brainerd & Reyna, 1990). In addition, verbatim traces

decay more rapidly than gist traces, so it becomes more likely with the passing of time that gist



Source Monitoring 9

traces will be retrieved because verbatim information about particular experiences may be lost
(Brainerd & Reyna, 1995). Memories become more generalized and less detailed over time.

It is argued that source is encoded and represented as a verbatim trace. If the verbatim
trace is still well integrated in memory and accessible, source decisions are made through direct
retrieval when the information is cued (Brainerd & Reyna, 2004). Since verbatim traces decay
faster than gist traces, source information is lost early on while the gist of an experience is
retained longer. This helps to explain why delay negatively affects source monitoring. After long
delays it is more likely that source information is lost and cannot be directly retrieved even
though the event itself can be remembered. Source confusions can occur when the verbatim
traces containing source information have decayed, and we instead accept information that is
consistent with the gist, although it may not be correct (Thierry, Spence & Memon, 2001). Gist
interference with verbatim traces is more common after a delay (Titcomb & Reyna, 1995).

The Source-Monitoring Framework. The Source-Monitoring Framework, proposed by
Johnson and colleagues more than 20 years ago, is a theory that seeks to illuminate the cognitive
process of source monitoring by explaining how judgments about source are made and what
criteria are used for those judgments (Johnson et al., 1993). Fundamental to the Source-
Monitoring Framework is the idea that source monitoring can involve making attributions about
the origin of memories, which is more complicated than simply retrieving a memory trace that
specifies source information. Source monitoring also involves the use of complex decision-
making processes based on retrieved information (Johnson et al., 1993).

According to the Source-Monitoring Framework, there are two ways of making source
decisions. The first is through heuristic judgment processes, which involve quick decisions that

may occur in the course of remembering without conscious awareness of the decision-making
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process (e.g., you immediately recall the person’s voice and conclude that that person was the
source; Johnson et al., 1993). These decisions are based on the qualitative characteristics of
memory traces, such as the spatial or temporal context, the amount of perceptual detail, the
cognitive operations associated with the memory, semantic details, and the affective response
from when the memory was formed. Decisions can be made by comparing differences in the
characteristics of memories from different sources. For example, when distinguishing between
an event that actually happened and something that was imagined, a real event would have more
perceptual detail associated with the memory, whereas an imagined event would have minimal or
no perceptual detail, and instead contain details about cognitive operations, such as organization
and elaboration (Johnson et al., 1993). This theory provides a strong explanation for source
similarity effects because when sources are highly similar, there is more overlap between the
characteristics of the sources. Therefore, distinguishing between them is more difficult because
there are few unique cues to identify sources.

Some source decisions require a more deliberate, analytic approach through what is
called systematic judgment processes. When making decisions this way people reason carefully
about possible sources, which may involve retrieving supporting memories, reasoning about
constraints, and employing strategies (Johnson et al., 1993). For example, when trying to
remember who told you a joke, you might recall that you were at work when you heard the joke
so it must have been a co-worker who told it. This decision-making process requires retrieving
supporting memories about where you were when you heard the joke in order to reason about
possible sources. Johnson and colleagues provide indirect support for systematic processes by
citing research that connects deficits in source monitoring with frontal lobe damage or

dysfunction — the same brain regions that are implicated in higher order cognitive functions such
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as reasoning (Johnson et al., 1993; Schacter, Kagan & Leichtman, 1995). This process is clearly
more complicated than simple retrieval of source information, as proposed by Fuzzy-Trace
Theory.

Making source decisions involves setting a criterion for making a judgment and
comparing the retrieved information to that criterion. This could involve determining which
characteristics are most important for the decision and how confident one feels about those
characteristics. If the confidence level surpasses the criterion the memory will be attributed to
that source. Criteria can be made more or less stringent depending on a number of situational
factors, such as goals or motivation (Johnson et al., 1993). Empirical evidence for this concept
comes from studies demonstrating that people are less suggestible if provided with incentives for
correct responses or penalties for incorrect responses (e.g., Roebers & Schneider, 2005, Roebers,
Moga, & Schneider, 2001, Koriat & Goldsmith, 1996). For particularly important source
decisions, such as giving evidence in a forensic investigation, the criteria may be more stringent
to increase the likelihood that sources are attributed correctly.

Comparing Theories of Source Monitoring. It is clear that source-monitoring decisions
depend on the quality of both the episodic memory and the decision-making process. Fuzzy-
Trace Theory focuses on the quality of the memory traces and provides an explanation of the
structural representation of source information in memory, whereas the Source-Monitoring
Framework highlights the important role of how the decision-making process occurs. These
theories differ in terms of how they propose source information is accessed from memory;
according to Fuzzy-Trace Theory source information can simply be retrieved, whereas the
Source-Monitoring Framework proposes a dynamic decision-making process involving

reasoning and strategy.
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If source information has been encoded and retained (i.e., the verbatim trace has not
decayed), the complex decision-making processes described in the Source-Monitoring
Framework may not be necessary. And, in fact, heuristic processing by comparing characteristics
as described in the Source-Monitoring Framework may be experienced as simple “retrieval” if
one is not applying considerable effort in making that decision. In that sense, there may be some
alignment between the theories in describing how simple, effortless source decisions occur.
However, people often do not pay attention to the sources of their knowledge, which means that
the information is not accessible through a simple retrieval process (e.g., Jacoby, Kelley, Brown
& Jasechko, 1989; Marsh, Landau & Hicks, 1997). Therefore, it is likely that people will be
required to engage in reasoning processes to make source decisions, and the Source-Monitoring
Framework adds a decision-making component that allows for the reconstructive nature of
memory. Fuzzy-Trace Theory does not include a mechanism to describe how source decisions
are made in this context.

The Development of Source Monitoring

Extensive developmental research has shown that source monitoring is difficult for
children but develops gradually across childhood, with the largest improvements between age 3
to age 8 (e.g., Poole & Lindsay, 2001; Roberts & Blades, 1999; see Roberts, 2002, for a review).
Children typically acquire an implicit understanding of sources before they can explicitly report
source information. For example, even children as young as 3-years-old trust and report
information from informative sources more than uninformative sources (e.g., Scofield &
Behrend, 2008; Robinson, Butterfull & Nurmsoo, 2011; ), indicating that they can differentiate
between sources. However, they often cannot report the source of their beliefs (Whitcombe &

Robinson, 2000) or explain how they know whether or not a source is reliable (Roberts, 2002).
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Although there are some situations where even young children perform as well as adults (e.qg.,
discriminating between something you have said versus something you have only thought;
Foley, Johnson & Raye, 1983), it is not until approximately age 10 that children perform as well
as adults on many source-monitoring tasks (Roberts, 2002; Roberts & Blades, 1996).

According to Fuzzy Trace Theory, source errors stem from the loss of verbatim traces
that contain source information. Relevant to children’s source-monitoring development, then, is
the fact that children lose verbatim traces faster than adults do (Brainerd & Reyna, 2004). This
means that source information is lost more quickly for children. The Source-Monitoring
Framework, on the other hand, highlights aspects of systematic processing such as reasoning and
heuristic strategies. Children may not have the cognitive skills required for complex reasoning
such as retrieving supporting memories and holding them in mind while making a decision.
Children may also struggle with selecting an effective strategy for the task, or fail to benefit from
the strategy that they select.

As was noted earlier, there are several factors that can make source monitoring more
difficult for adults (i.e., delay between event and recall, and source similarity). When there are
challenging conditions for source monitoring this has an even greater detrimental effect on
children’s source accuracy than it does for adults. Ackil and Zaragoza (1995) found that 6-, 8-
and 10-year-olds made significantly more source errors by accepting misinformation after one
week compared to an immediate source-monitoring test. Delay affects children’s reports even
more than adults’ because, as discussed above, they lose verbatim traces faster than adults do
(Brainerd & Reyna, 2004).

In terms of similarity, Roberts and Blades (1999) had 4- and 10-year-old children watch a

live event and a video that was either similar or different from the live presentation. One week
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later, children in the similar condition were more confused than those in the different condition,
and made more source-monitoring errors by reporting details from the video as having happened
in the live event. Research has also shown that the strength of the source similarity effect
depends on the age of the participants. Lindsay, Johnson and Kwon (1991) manipulated source
similarity by using voices of the same gender or different genders presented to the left and right
side of the participant. They found that 4-year-olds had far more difficulty than adults when the
voices were of the same gender (more similar) than when they were different genders (less
similar) - the similarity effect was exaggerated for young children compared to the adult group.

Children under 10-years-old may have more difficulty discriminating between two
similar sources than adults do because adults have a greater ability to think about different
dimensions of source. If two sources are highly similar on one dimension (e.g., the gender of the
speaker), one may need to consider another dimension in order to distinguish between them (e.g.,
left or right presentation). Whereas adults may have the ability to think about more than one
dimension concurrently while they work on this problem, children may not be able to do so
(Brocki & Bohlin, 2004). Another explanation provided by Lindsay and colleagues (1991) was
that when the sources are distinct and judgments are easy, young children perform comparably to
older children and adults because very little strategizing is required; however, when the task is
difficult, a strategy is required and children may not have the cognitive skills or metamemory to
produce an effective strategy (Lindsay et al., 1991).

The problems that children have with delay and source similarity demonstrate the role of
cognitive issues in source-monitoring development. It is clear that children struggle more than

adults do with source monitoring. Identifying the age-related factors that contribute to these
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difficulties is best examined within the context of cognitive development more broadly between
the ages of 3 and 8.
Cognitive Skills Underlying Effective Source Monitoring

One of the earliest developing cognitive skills necessary for accurate source monitoring is
improvements in episodic memory. In order for the characteristics of a memory to be examined
(and for a subsequent source attribution to be made), the event must first be remembered.
Although children can remember events in their lives after short delays by age 2 (Peterson &
Rideout, 1998), they may not begin to monitor the sources of their memories until much later.

At age 3, children may not be able to justify why they know something (O’Neill,
Astington & Flavell, 1992; Waters & Beck, 2012). They are preoccupied with expanding their
knowledge, and do not pay careful attention to the sources of knowledge. Children tend to view
all adults as highly credible sources (Jaswal, Carrington Croft, Setia & Cole, 2010), and
therefore, it is not important to remember from which adult they learned information. Young
children would not have enough experience making source decisions to understand why it is
important to discriminate between sources, and hence, may not pay particular attention to source
at encoding.

Eventually children begin to understand that knowledge is connected to different sources,
and that one must have access to certain informational sources in order to gain knowledge. For
example, in order to know what colour an object is, one would need to see it; to judge how heavy
it is, one would need to feel it. By age 4 to 5, children can explain how they know what is in a
container (e.g., because they have seen it or because they were told; Tang & Bartsch, 2012). As
children come to understand that there are different sources of information, the foundation of

source monitoring is available.
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Around the same time that children learn that knowledge is connected to different
sources, they also begin to develop a theory of mind; that is, an understanding of others’ mental
states and how actions are influenced by mental states (Wellman, Fuxi & Peterson, 2011).
Theory of mind has been related to source monitoring or suggestibility in several studies (e.qg.,
Bright-Paul, Jarrold & Wright, 2008; Welch-Ross, 2000; Welch-Ross, Diecidue & Miller, 1997).
Understanding that people can have different representations or beliefs about the same events
helps children to avoid accepting misinformation. They also become more aware that because
there are different sources of information that may hold different beliefs, some sources may be
more credible than others. However, this does not mean that children can accurately monitor
source. As discussed above, children’s cognitive limitations may prevent them from carrying out
effective source-monitoring processes. One key factor involved in children’s ability to engage in
higher order cognitive processes is executive function.

Executive Function. Executive function is a broad category of skills that support
planning and goal-directed behaviour (DeLuca & Leventer, 2008; Zelazo, Muller, Frye &
Marcovitch, 2003; Zelazo & Muller, 2002). There is still debate in the literature about the
structure and components of executive function (e.g., whether there are two or three, or possibly
more, factors), but two components that are widely agreed upon are inhibitory control and
working memory. Inhibitory control is the ability to ignore information that is not relevant to the
current task and restrain automatic responses (Roberts & Powell, 2005b). Working memory
allows for temporary storage and manipulation of information in order to complete complex
cognitive tasks (Baddeley, 1992). Both inhibitory control and working memory develop
throughout childhood, and there are concurrent improvements in source monitoring. There are

theoretical reasons to believe that both inhibitory control and working memory would be
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necessary for source monitoring, and may therefore contribute to children’s source-monitoring
development.

Inhibitory control would be required to inhibit familiarity-based retrieval processes that
are often used automatically to make recognition decisions (Ruffman, Rustin, Garnham &
Parkin, 2001). Higher levels of inhibitory control would also allow children to ignore
information from competing sources in order to make a correct source judgment; for example,
reporting information about one instance of a repeated event while inhibiting reporting details
from other similar events. Working memory would be highly involved in systematic judgment
processes because this type of decision requires strategy use and the retrieval of supporting
memories. In order to do this, children would be required to hold this extra information in mind
while making a decision. Working memory also plays a role in controlling attention, and
therefore, designates to what information cognitive resources will be allotted (Gerrie & Garry,
2007). A complex process of reasoning about the constraints of memories, retrieving supporting
memories, comparing and contrasting sources, and inhibiting competing information may be
needed to make effective decisions about source.

The current literature on executive function and source monitoring in children is not
extensive. Research generally tends to show that executive function is related to both episodic
memory and source monitoring. However, the results are rarely that simple, often involving
qualifications about complex relationships. In a comprehensive review of individual differences
in suggestibility, Bruck and Melnyk (2004) found that only half of studies showed significant
correlations between executive function and suggestibility (a particular type of source-
monitoring error); those studies that did find significant relationships demonstrated that

increased executive function was positively related to resisting misinformation. Similarly,
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Roberts and Powell (2005b) found that children with better inhibitory control were more likely to
resist suggestions, and Karpinksi and Scullin (2009) replicated those results with preschoolers, as
well as showing a relationship with working memory. However, several researchers have found
mixed results, such as showing one component of executive function to be related to source
monitoring but not another component, or showing a relationship with one type of source-
monitoring task but not another (Melinder, Endestad & Magnussen, 2006; Ruffman et al., 2001).

Overall, the results of this literature provide support for a relationship between executive
function and source monitoring, but also show that the relationship is complex and seems to vary
with the task demands, highlighting the need for further research that can explain the differences
in outcomes across studies. It is likely that other factors relating to differences in methodology
are influencing the strength of these relationships in various studies. Therefore, this dissertation
examined the relationship of executive function to source monitoring in a variety of conditions
including easier and more difficult tasks, and tasks involving two external sources as well as
tasks involving many sources (i.e., a series of repeated events). By isolating individual factors
such as task difficulty that may affect whether executive function and source monitoring are
related, the present research addressed potential methodological issues that may account for the
mixed results of previous studies in this area.

Using Strategies for Source-Monitoring Decisions. Once the cognitive structures
required for effective source monitoring are in place, children need to develop strategies that are
helpful for source monitoring so that they can use those newly-developed cognitive skills in a
successful way. Examples of strategies that could be used to aid in source monitoring include
retrieving supporting memories, reasoning about the constraints surrounding possible sources,

comparing and contrasting the characteristics of different sources, or setting criteria that are more
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or less stringent depending on the importance of the source decision.

Research on children’s strategy use shows that young children may fail to produce an
effective strategy for decision-making (a production deficiency), or they may use a strategy that
does not benefit their performance (a utilization deficiency; see Bjorklund, Miller, Coyle &
Slawinski, 1997, for a review). A strategy may not be effective due to a lack of background
knowledge, a lack of resources available in working memory, or even a lack of motivation to
carry out the strategy effectively. Whether children fail to produce an appropriate strategy or fail
to benefit from it, , age is an important consideration. Generally younger children are less
effective at using strategies compared to older children or adults (Bjorklund et al., 1997).

With respect to source monitoring, young children may not have had enough practice
making source-monitoring decisions to be aware of the qualitative characteristics that they can
use to compare different sources. For example, children might not be aware that memories high
in perceptual detail are more likely to have been experienced directly, whereas vague memories
that lack perceptual detail were probably experienced through another media. Children’s failure
to select an appropriate strategy, such as comparing sources based on perceptual detail, is
explained by a lack of metamemory (Roberts, 2002). In particular, children have little awareness
of how their memory works or what strategies they could use. This makes source monitoring
more difficult for children because they do not narrow their focus to useful differences between
sources that can help to distinguish between them. In cases where children do have the cognitive
skills necessary for source monitoring but demonstrate a production deficiency with regard to a
strategy, instructions in strategy use or direct facilitation of a strategy may improve source
accuracy. Several studies that attempt to improve children’s source-monitoring skills through

interventions targeting strategy use are discussed below.
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Interventions Aimed at Improving Source Monitoring

Source monitoring has many applications, and particularly because of the significance of
these applications in forensic settings, it is important to discover ways to improve children’s
source-monitoring accuracy. Recent research has focussed on factors surrounding the way
interviews are conducted to determine what, if any, interview techniques could help improve
source accuracy in children’s reports.

Earhart and Roberts (2014) examined the impact of facilitating different recall strategies
during a memory interview to improve source-monitoring performance. This work was
theoretically grounded in the Source-Monitoring Framework, which, as discussed above,
postulates that decisions are made by comparing the characteristics of memories to determine
which source fits best with a memory (Johnson et al., 1993). It was predicted that asking children
to consider information from two sources at the same time would facilitate a strategy of
comparing sources, and, therefore, lead to more accurate source-monitoring scores than would
asking children to consider sources one at a time in a serial fashion.

To test this prediction, Earhart and Roberts (2014) had interviewers ask children to recall
information from two different sources either serially (i.e., information from one source at a
time) or in parallel (i.e., information from two sources simultaneously). Accuracy did not differ
between these two conditions for the older children (7- to 8-year-olds) who were likely proficient
in producing and implementing effective strategies in both conditions. However, for the younger
children (4- to 6-year-olds), who likely needed assistance with strategy use in relation to source
monitoring, there were significant benefits in the parallel condition. These younger children, who
may not have been cognitively ready to produce or implement strategies of their own, benefitted

from the facilitation of a compare and contrast strategy. This is one example of an interview
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technique that promotes accurate source monitoring with even the youngest age group of
children by enhancing strategy use.

Source-Monitoring Training. Another interview technique called “source-monitoring
training” also targets strategy use as a means to improve source-monitoring accuracy. The
training procedure involves providing participants with practice in a source-monitoring task prior
to conducting a memory interview. The typical paradigm involves a laboratory event with
exposure to two or more sources. After a delay children receive training through a practice
source-monitoring task with unrelated stimuli, and immediately after training children complete
a memory test about the sources from the event. Several recent studies using this paradigm have
found that children can be trained to monitor sources more accurately (e.g., Poole & Lindsay,
2002; Thierry & Spence, 2002). Notably, in many of these studies the children are asked about
sources in parallel during the source monitoring test, which means that the training technique
demonstrates benefits above and beyond structuring an interview to facilitate parallel processing,
as found by Earhart and Roberts (2014).

Researchers suggest that the training works by drawing attention to source information as
task-relevant and encouraging or improving strategy use (e.g., Poole & Lindsay, 2002; Thierry &
Spence, 2002; Thierry et al., 2001). In part, the interview technique increases accuracy because
people think more carefully about sources and use stricter criteria for their decisions when they
know that source information is important (Thierry & Spence, 2002; Koriat & Goldsmith, 1996).
This technique shows promise, but there are inconsistencies in the literature about which age
groups benefit from training and there are still unanswered questions regarding situational factors

that may influence the effectiveness of the training procedure.
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As research on source-monitoring training developed, the methodology that was used
changed considerably. Many early studies of source-monitoring training did not include a non-
training control group for comparison (e.g., Poole & Lindsay, 2001; Giles, Gopnik & Heyman,
2002). Of those that did, some used a more implicit form of source-monitoring training where
children were simply asked source-monitoring questions about target events before providing a
free recall account (Thierry et al., 2001; Leichtman, Morse, Dixon & Spiegel, 2000). Others
included explicit feedback about sources in the training procedure and used non-target sources
for the training task in order to measure the transference of the training effect (Poole & Lindsay,
2002; Thierry & Spence, 2002). Some studies only used a single age group, so these studies are
less informative in terms of developmental differences in the effects of source-monitoring
training (Giles et al., 2002; Thierry, Lamb, Pipe & Spence, 2010). The following discussion will
focus primarily on those studies that included a control group and examined effects amongst
children of more than one age group.

Poole and Lindsay (2002) studied source-monitoring training by having 3- to 8-year-old
children interact with “Mr. Science” (a research assistant who conducted science activities with
the children), and then hear misleading stories about the activities 3 months later. Training was
provided prior to the target interview; a research assistant acted out some actions and talked
about others, and children were asked about which actions were actually done and which were
only mentioned. Children were given feedback on their responses. The 7- and 8-year-olds were
less likely to provide false information about the Mr. Science activities in the interview, but for
the 3- to 6-year-olds there was no benefit of training. One reason why the younger children may
not have shown a training effect in this study is that the delay was three months; younger

children may be more susceptible to forgetting over time, so perhaps they had weaker memory
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traces for the event and not even training could help them monitor source more effectively
(Poole & Lindsay, 2002). Training may not work for young children when the task is extremely
difficult, and such a long delay would make this task very difficult for the younger age group.

Thierry and colleagues (Thierry et al., 2010; Thierry & Spence, 2002; Thierry et al.,
2001) conducted several studies using a similar science activities paradigm to Poole and
Lindsay’s (2002) study. However, interviews occurred either immediately after the event or three
to four days later. When these shorter delays were used, 3- to 4-year-olds benefitted from
training; two of these studies involved only 3- to 4-year-old participants, and both found
significant training effects (Thierry et al., 2010; Thierry & Spence, 2002).

A third study by Thierry and colleagues in 2001 included 3- to 4-year-old participants as
well as an older comparison group of 5- to 6-year-olds. This study involved exposure to live
science demonstrations and video-based demonstrations. Immediately after viewing the
presentations, children were asked either source-monitoring questions (training condition) or
recognition questions (control condition) about the event. The children then provided free recall
reports about the event and finally, a target interview including misleading questions about the
sources was conducted. In this study feedback was not provided during the source-monitoring
training, but simply answering the source-monitoring questions led to a training effect for the 3-
to 4-year-old age group, who provided fewer incorrect responses to misleading questions about
source. There were no differences between the 5- to 6-year-olds who participated in the source-
monitoring task versus the recognition task. Note that these results are inconsistent with the
findings of Poole and Lindsay’s (2002) study: whereas Poole and Lindsay had found training
effects only for the older children (7- to 8-year-olds), Thierry and colleagues (2001) found

training effects only for the younger children (3- to 4-year-olds).
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Thierry et al. (2001) reported that 53% of the 5- to 6-year-olds in the control group had
spontaneously referred to source during the recognition questions. In addition, the free recall task
may have served as a source-monitoring practice for the 5-to 6-year-olds because they were
asked to recall information from one source and then the other (i.e., separating their recall by
source and drawing attention to the separate sources). It seemed that because the 5- to 6-year-
olds were more likely to spontaneously use a strategy without being instructed, the control group
was performing similarly to the training group. In a follow-up study where the 5- to 6-year-olds
were not given a free recall task, differences between the control and training conditions were
evident for the older children (Thierry et al., 2001; Experiment 2). Similarly, Thierry later
conducted another study in which both 3- to 4-year-olds and 5- to 6-year-olds benefited from
training; however, if supportiveness was increased in the control condition by showing children
in both conditions pictures that corresponded with the story and real-life response options during
the test, the 5- to 6-year-olds no longer showed training effects (Thierry, 2009).

To summarize, there are two main themes that emerge from the literature on source-
monitoring training. The first is that there is evidence that a training procedure that draws
attention to source information and encourages strategy use can be effective in helping children
to monitor sources more carefully. The training effects in the study by Thierry and colleagues
(2001) are particularly notable because no feedback was given after the source-monitoring
questions. Being asked source questions was enough to draw the children’s attention to the
importance of source, creating a training effect (Thierry et al., 2001).

The second theme that emerged was that there are conflicting findings about the
trainability of children of different ages. Differences in methodology between studies conducted

by Poole and Lindsay (2002) and Thierry and colleagues (2001) likely impacted the difficulty of
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source-monitoring decisions (i.e., a delay of three months versus no delay), and this may have
been a contributing factor in the inconsistent age effects that were observed. Poole and Lindsay
(2002) found that older children could be trained, but because the task was very difficult,
younger children could not be trained to monitor sources more accurately. Thierry and
colleagues (2001) found that when the task was easier young children could be trained, but older
children spontaneously “trained” themselves, so training effects were only evident if the control
group’s opportunity to produce a strategy and rehearse source was removed.

Comparing results across studies, it seems that when source decisions are very difficult,
young children cannot be trained because they will do poorly on the task regardless of having an
opportunity to practice. However, older children benefit from the scaffolding effect of training
that helps them produce an effective strategy (as in Poole and Lindsay, 2002). When source
decisions are easier, older children do not show a training benefit over a control group because
children spontaneously produce a strategy and use it effectively regardless of interview
condition. However, younger children benefit from the scaffolding effect of training, and when
the task is within their developmental norms, they actually have a chance at improving (as in
Thierry et al., 2001). No study to date has directly compared the effectiveness of training for
different age groups at shorter and longer delays, so incorporating task difficulty into future
research is an essential next step for this area, and one that this dissertation addressed.

There were also several other differences between these two studies, including the timing
of when the training occurred and the types of questions that were asked (i.e., free recall versus
specific questions). Thierry et al. (2001) used a criterion that participants must answer four
questions correctly in a row to indicate that they had successfully completed training, whereas

Poole and Lindsay (2002) used a set number of questions for training. Thierry et al. used implicit
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training by simply asking source questions, whereas Poole and Lindsay gave explicit feedback
about source information telling children whether they were correct or not. Thierry et al. did the
training using target events, but Poole and Lindsay conducted training on non-target events
before the target memory interview. In the present research, in order to isolate and manipulate
one difference between these studies to examine task difficulty, all other differences were held
constant. Therefore, in the source-monitoring training procedures used in the present research, all
children were trained on non-target materials, asked direct questions, given feedback about their
responses, and trained to a criterion of four questions correct in a row. Children were trained to a
criterion and given feedback about their sources decisions in order to maximize the effects of the
training procedure. The interview procedure used direct questions so that the memory test was in
the same format as the training procedure.
The Present Program of Research

The present studies focussed on questions in two areas of research described in the
literature review above: the relationship between executive function and source monitoring, and
the effectivene