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Research concerning the relations between stress and children’s
memory has been primarily correlational and focused on memory
volume and accuracy. In the current study, we experimentally
manipulated 7- and 8-year-olds’ and 12- to 14-year-olds’ experi-
enced stress during a to-be-remembered event to examine the
effects of stress on the content of their memory. We further manip-
ulated the degree of interviewer support at retrieval to determine
whether it moderated the effects of stress at encoding on memory.
Children’s age, gender, stress at encoding, and interviewer support
all influenced the type of information included in their narrative
reports. Most notably, across ages, children who experienced a
more stressful event but were questioned in a supportive manner
provided the largest ratio of terms representing internal states
such as those about cognitions and emotions. Results suggest that
how children process past events may be influenced by both the
nature of the event itself and the context within which it is
recalled.

� 2013 Elsevier Inc. All rights reserved.
Introduction

Communicating about past events is an integral part of our culture (Nelson & Fivush, 2004). The act
of reminiscing merges important events into our life histories, helps to direct our future behavior, and
enhances social bonds (Bluck, Alea, Habermas, & Rubin, 2005; Nelson, 1993; Pillemer, 1992). The
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content of our narratives about the past also influences how we organize memory and how we come
to understand, respond to, and cope with our experiences (see Nelson & Fivush, 2004). Indeed,
variations in narrative content have been linked to psychological and physical well-being, especially
when recounting negative, stressful prior experiences (Bird & Reese, 2006; Marin, Bohanek, & Fivush,
2008; Pennebaker, Mayne, & Francis, 1997; Reese, Bird, & Tripp, 2007; Rubin, 2011; Rude, Gortner, &
Pennebaker, 2004).

Despite these links, and despite the importance of narrative content for a range of outcomes, we
know relatively little about what factors influence that content, especially during childhood, a time
when narrative skills undergo rapid developmental change.

The overarching purpose of the current investigation was to examine how stress during a to-be-
remembered event influences the content of children’s and adolescents’ event narratives. We were
further interested in whether the context at retrieval, namely the provision of support, would increase
narrative markers of active emotional processing, particularly when the to-be-remembered event was
more rather than less stressful. We manipulated stress at encoding to draw causal inferences about
the effects of stress per se and manipulated the provision of support by an interviewer at retrieval
to determine whether comfort while describing a past event, directly and in conjunction with encod-
ing stress, affected narrative content. Finally, we included children and adolescents to identify devel-
opmental changes in children’s narrative content about a stressful experience.

Internal state language and stress at encoding

In research focused on narrative content, a distinction is often made between language that refers
to factual details (i.e., objectively verifiable features of a past event) and language that refers to inter-
nal states (i.e., subjective interpretation of the event such as thoughts and feelings elicited) (see Fivush
& Baker-Ward, 2005). Factual details have been studied extensively in domains such as education and
eyewitness testimony, and results have led to improved theoretical understanding of memory devel-
opment and to policy advancements in applied settings. Internal state details, although less well stud-
ied, are also of significant theoretical and practical interest. Theoretically, internal state language has
implications for understanding emotion knowledge and evaluating different models of coping; prac-
tically, the use of internal state terms has been linked to active processing of emotional content and
health functioning across the lifespan (Dunn, Brown, & Beardsall, 1991; Fivush & Baker-Ward, 2005;
Fivush, Sales, & Bohanek, 2008; Nelson, 1993; Taumoepeau & Ruffman, 2008).

Internal state language first appears, albeit in a rudimentary form, in children’s event narratives
early in development (Bartsch & Wellman, 1995; Bretherton & Beeghly, 1982), with the sophistication
and frequency of internal state language continuing to increase across childhood and into adolescence.
Pasupathi and Wainryb (2010), for instance, interviewed 8- and 9-year-olds, 12- and 13-year-olds, and
16- and 17-year-olds about positive and negative experiences. As might be expected, the amount of
information included in their narratives increased with age. Of note, however, this increase was due
largely to more frequent ‘‘interpretive content’’ elaborations, that is, internal state words reflecting
children’s interpretations and understanding of their experiences.

Some research has focused not on age differences in internal state language use but instead on how
the nature of a to-be-remembered event shapes internal state language use. Findings consistently sug-
gest that narratives about negative events contain a greater amount of internal state language than
those about positive events (Baker-Ward, Eaton, & Banks, 2005; Bohanek, Fivush, & Walker, 2005;
Fivush et al., 2008). However, findings are less clear as to how the intensity of emotions experienced
during a negative event influences internal state language. Some studies find that children use more
internal state language when discussing more stressful or arousing events relative to less arousing
negative events (e.g., Fivush, Hazzard, Sales, Sarfati, & Brown, 2003; Fivush et al., 2008). Fivush and
colleagues (2003), for example, asked children to narrate about a past event. Afterward, the authors
categorized the event children described as either a high-stress experience (e.g., witnessing a gun-
fight) or a low-stress experience (e.g., nonserious illness). Children who described the high-stress
experience used more internal state language than children who described the low-stress experience.
Yet, other studies have reported the opposite, namely, lower internal state language use when
recounting more rather than less stressful experiences (Peterson & Biggs, 1998; Sales, Fivush, Parker,
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& Bahrick, 2005). Peterson and Biggs (1998) reported that children who were more distressed during a
parent-nominated event (according to parental report) provided fewer internal state terms in their
narratives about that event than children who were less distressed.

The variability in findings may be attributable to several differences across and even within studies.
One concerns the to-be-remembered events themselves. Not only did the events vary, at times within
a single study (e.g., parents identified past events for their children to describe), but so did the events’
meaningfulness and the level of personal threat, duration, and delay between the events and when
children narrated about them, all of which can affect what children include in their narratives irre-
spective of how much arousal the events induced. Second, in many studies, stress was determined
via parental report. Parents’ own arousal, distortions in parents’ memory, and/or parents’ perceptions
of how their children ought to have felt could influence their ratings (Kassam-Adams, Garcia-Espana,
Miller, & Winston, 2006; Quas, Goodman, Bidrose, Pipe, & Craw, 1999).

Third, studies often collapsed potentially meaningful subtypes of internal state language, most
noteworthy cognitive and emotion terms. Cognitive terms include words that demonstrate a narrator
is mentally processing elements of the event. Examples include cause, know, and ought, all of which
suggest that the narrator is reflecting or extrapolating on observable features of the event. Emotion
terms are composed of direct labels of emotional states, such as nervous, scared, and happy, as well
as indirect references to emotional states or emotional evaluations, such as loves and mean. Although
the two types of terms are often combined in investigations of internal state language, some research
suggests that the two forms may vary in unique ways depending on the amount of stress endured dur-
ing a to-be-remembered event.

Specifically, Sales and colleagues (2005) asked children to narrate about what happened when their
family endured Hurricane Andrew, a disaster that hit the coast of Florida in August 1992. When inter-
viewed shortly after the hurricane, children who were ‘‘more negatively affected’’ (e.g., experienced
more damage to their homes) included fewer cognitive terms and fewer positive emotion terms in
their narratives than children who were ‘‘less affected.’’ However, when they were reinterviewed
6 years later, the more negatively affected children included a greater number of cognitive and nega-
tive emotion terms (no differences in positive emotion term use emerged). Thus, cognitive, positive
emotion, and negative emotion term use seemed to follow different temporal pathways depending
on the likely level of arousal that the hurricane induced, perhaps because the terms tapped into
slightly different processes such as thoughtful deliberation (cognitive terms) versus emotional evalu-
ation (emotion terms).

Fourth, and finally, none of the studies experimentally manipulated stress during the to-be-
remembered event. Such a manipulation, however, is necessary to ascertain whether internal state
language, including both cognitive and emotion term use, is actually affected by the level of arousal
experienced. The to-be-remembered events, moreover, need to be objectively similar salient experi-
ences (with only the stressfulness varying) that occurred after a comparable delay in order to control
for other potential influences on children’s narrative content.

Context at retrieval and internal state language

In a separate body of work, considerable scientific attention has focused on the effects of different
interview contexts on children’s memory and reporting of prior experiences (Almerigogna, Ost, Bull, &
Akehurst, 2007; Carter, Bottoms, & Levine, 1996; Davis & Bottoms, 2002; Quas, Bauer, & Boyce, 2004;
Quas & Lench, 2007). Context is most often manipulated by varying how an interviewer behaves; sup-
portive interviewers build rapport, smile, maintain an open body posture and eye contact, and provide
positive feedback, whereas nonsupportive interviewers are minimally interactive, are emotionally
unavailable, and do not provide any feedback (Carter et al., 1996; Davis & Bottoms, 2002; Goodman,
Bottoms, Rudy, & Schwartz-Kenney, 1991).

Studies of context effects have focused nearly exclusively on how variations in interviewer behav-
ior influence children’s provision of factual details. Findings consistently reveal positive effects of a
supportive interviewer on children’s reports, particularly in terms of enhancing accuracy and reducing
suggestibility. Theoretically, a supportive interviewer increases children’s comfort, which then
affects their ability to focus on the memory task or willingness to contradict suggestive questions
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(Almerigogna et al., 2007; Quas & Lench, 2007). This comfort may be especially important when chil-
dren are interviewed about stressful events insofar as merely recounting such events can lead to some
increases in arousal (Brenner, 2000; Levine, Burgess, & Laney, 2008) and a supportive interviewer may
help to reduce that arousal (Bottoms, Quas, & Davis, 2007). Analyses of lineup identification data col-
lected as a part of the current study are consistent with this general notion. In our study, children and
adolescents completed a high- or low-stress laboratory task (one of two versions of the modified Trier
Social Stress Test [TSST-M] described below) and were later asked to identify the individual who
administered the task. Among participants in the high-stress condition, those queried by a supportive
interviewer made fewer identification errors than those queried by a nonsupportive interviewer.
Among participants in the low-stress condition, no differences in errors were observed (Rush, Quas,
Yim, Clark, & Larson, 2013).

Importantly, studies have yet to examine how interviewer support affects the content of children’s
reports directly and in conjunction with the stressfulness of the to-be-remembered event. By helping
children to focus on the memory task and feel comfortable with the interviewer, a supportive inter-
viewer may encourage children to engage in greater processing of a negative event, which could in-
crease children’s internal state term use. Evidence hinting at this possibility emerged in college
students; Pasupathi and Hoyt (2010) found that, when discussing an experience playing a new video
game, participants used more language indicative of internal states when their partner was attentive
rather than distracted. Whether similar patterns would emerge in children when a partner’s behavior
is more dramatically different is not known but is an important extension of existing research.

The current study

In the current study, we examined the influence of stress at encoding and interviewer supportive-
ness at retrieval on the content of children’s and adolescents’ event narratives. At encoding, we relied
on a new methodology, the TSST-M (Yim, Quas, Cahill, & Hayakawa, 2010), to induce arousal. The
TSST-M is a laboratory-based stress-inducing procedure that can be used with children as young as
7 or 8 years to reliably induce self-reported as well as physiological arousal (see Buske-Kirschbaum
et al., 1997; Kirschbaum, Pirke, & Hellhammer, 1993; Quas, Yim, Edelstein, Cahill, & Rush, 2011;
Yim et al., 2010). We varied components of the TSST-M, which led to two versions: the standard ver-
sion (heretofore referred to as the high-stress version) and a low-stress version (see Quas, Rush, Yim, &
Sumaroka, in press). We then manipulated interviewer support at retrieval using procedures common
to studies of children’s memory and suggestibility (see Bottoms et al., 2007, for a review). We included
boys and girls in two age groups, 7- and 8-year-olds and 12- to 14-year-olds, selected because these
ages have been examined in prior work on stress, memory accuracy, and narrative content and may
both be affected, in potentially developmentally varying ways, by the nature of their encoding and re-
trieval experiences.

Our main prediction was that encoding stress would interact with interviewer support at retrieval
to affect the content of children’s reports. That is, despite some mixed findings in the literature, we
expected the higher stress situation to produce more negative emotion in need of resolution and,
therefore, to influence the inclusions of internal state language. Specifically, we hypothesized that
children in the high-stress TSST-M condition would include a higher ratio of cognitive terms and a
lower ratio of positive emotion terms than children in the low-stress TSST-M condition and possibly
would include a higher ratio of negative emotion terms, but only when the children were interviewed
in a supportive manner. We did not anticipate that interviewer support would affect the reports of
children who experienced the low-stress version of the TSST-M. Finally, we expected that adolescents
would provide higher volume narratives overall and a higher ratio of cognitive and emotion terms,
especially when they were exposed to the high-stress TSST-M (e.g., McEwan, 1996; McLean & Thorne,
2003; Pasupathi & Wainryb, 2010).

Beyond these predictions, we were secondarily interested in children’s use of (a) relativity terms,
because these terms suggest that children are noting and drawing connections between multiple as-
pects of the event, and (b) social terms, because use of these terms suggest that participants are
attending to other people and relationships during the event. We expected that children who were
more focused on meaning making in their narratives, as evidenced by higher rates of cognitive and



J.Z. Klemfuss et al. / Journal of Experimental Child Psychology 116 (2013) 693–706 697
emotion terms, would be consequently less focused on event integration (relativity terms) and social
interaction (social terms).

Method

Participants

Participants were 169 children and adolescents: 84 7- and 8- year-olds (M = 7.44 years, SD = 0.50)
and 85 12- to 14-year-olds (M = 12.94 years, SD = 0.88). Families were recruited via telephone by a
market research firm (Fieldwork, Los Angeles, CA, USA) to complete a study located on a university
campus concerning emotion and communication. When first contacted, parents were questioned to
ensure that participants were fluent in English, were free from serious medical or mental health prob-
lems, and did not have any known anxieties about public speaking or math. Among the children, 53%
were Caucasian, 9% were Hispanic/Latino, 5% were African American, 2% were Asian, 30% were multi-
ethnic, and 3% were ‘‘other.’’ Among the parents, 47% of mothers and 56% of fathers had a bachelor’s
degree or higher. With regard to family income, 79% of parents reported an annual household income
of $60,000 or more. Of the 169 participants, 7 (4%) were excluded because they did not answer the free
recall question or their responses were not recorded due to equipment failure.

Measures and procedures

Overview
The current study involved analyses of data collected as part of a large investigation concerning

physiological arousal, memory, and suggestibility across development (Quas, Yim, Rush, & Sumaroka,
2012). Briefly, participants visited the laboratory twice in the afternoon for 2-h sessions. During the
first visit, following parental consent and child assent, children completed either the standard high-
stress TSST-M or a low-stress version of the TSST-M. After a 2-week delay, children returned for a sur-
prise memory test conducted by either a supportive or nonsupportive interviewer. The memory test
included not only recall prompts but also recognition and suggestive questions and a lineup presen-
tation at the end. During both sessions, physiological measures of arousal (autonomic nervous system
activation and hypothalamic pituitary adrenal axis activation) were collected. None of these measures
is relevant to the current report, and they are not discussed here (see Quas et al., in press, for a detailed
description of results concerning physiological responses, memory, and suggestibility; see Rush et al.,
2013, for results concerning children’s lineup identification performance). Participants within age and
gender were randomly assigned to TSST-M conditions, and participants within each age, gender, and
TSST-M condition were randomly assigned to interview conditions.

Session 1
After an approximately 30-min familiarization and rest period, participants were escorted to a

room where two unfamiliar observers, one male and one female, were waiting (see Yim et al.,
2010). A researcher explained to children that they would be asked to complete a speech and math
task in front of the observers and that they would be videotaped. Specifically, children were told to
pretend that they were new students in a class and to tell the class about themselves, including at
least one positive detail and one negative detail. Children were given 3 min to prepare. Then the male
observer asked children to stand and begin the speech. The speech lasted 5 min. If children stopped
talking before 5 min ended, the male observer twice prompted them to continue and then asked
open-ended questions in 30-s intervals (see Yim et al., 2010, for details regarding the TSST-M’s devel-
opment and validity). After the 5 min ended, the female observer administered the math task, which
required participants to subtract one number (e.g., 5) from a larger number for 5 min. When partici-
pants erred, they were instructed to start again (the precise numbers being subtracted varied depend-
ing on children’s age and year in school).

In the high-stress condition, as is standard for the TSST-M, the observers remained neutral
throughout the procedure. They were silent during the preparation and did not smile or introduce
themselves. Children were told that their videotape would be later shown and analyzed by experts.
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In the low-stress condition, the researcher introduced the observers, who talked among themselves
during the preparation period. The researcher also said that the male observer was new, was in train-
ing, and may make mistakes. During the speech and math tasks, both observers behaved in a way that
conveyed warmth and interpersonal support. They smiled, sat in an open relaxed manner, maintained
eye contact, and talked with vocal intonation. In addition, if participants stopped talking before 5 min
had ended, the male observer still prompted them to tell more and then asked scripted questions, but
he fumbled through writing down information to avoid periods of silence. Participants were informed
that the reason for the videotaping was as a backup in case the observers could not write down every-
thing participants were saying.

After the TSST-M ended, the observers left and the researcher entered. She asked children to
complete a brief questionnaire about their perceptions of the TSST-M (e.g., to rate several statements
on 7-point scales: ‘‘This session was . . .’’ [1 = not at all hard, 7 = extremely hard]; ‘‘When I did the
speech, I thought I did . . .’’ [1 = very poorly, 7 = very well]; ‘‘When I did the speech, I felt . . .’’ [1 = not
at all stressed, 7 = very stressed]). Participants then completed unrelated tasks for the remainder of
the session (e.g., answered questionnaires about relationships, listened to words on a recorder). At
the end of the session, parents were asked not to discuss the TSST-M with their children during the
interim. Neither parents nor children were told of our interest in memory.

Session 2
Session 2 took place after a 2-week delay (M = 14 days, SD = 1.68) in a separate building to reduce

reminder cues (neither of the TSST-M observers was present). After a 30-min familiarization period,
participants were escorted to an interview room where an unfamiliar female interviewer (blind to par-
ticipants’ specific TSST-M experience) was waiting. The researcher told children that they would be
asked to answer questions about what happened the last time they were at the laboratory and that
they had 3 min to think about it and try to remember. The interviewer began the interview after
the 3 min ended. She asked three general open-ended prompts requesting narrative details about
what happened during the previous session (e.g., ‘‘Tell me everything that happened when you went
to the other building across the street and you completed the first part of the study’’). She followed
with a series of closed-ended recognition and suggestive questions to clarify what happened and with
a lineup photo array of the observers. Because these questions did not require narrative answers, only
participants’ recall responses are analyzed here (see Quas et al., in press; Rush et al., 2013).

All interviewers conducted approximately the same number of both types of interviews within
ages and TSST-M conditions. In the supportive interview condition, interviewers followed protocols
used in prior studies of interviewer support and children’s eyewitness abilities (e.g., Carter et al.,
1996; Davis & Bottoms, 2002; Quas & Lench, 2007). Interviewers dressed casually and introduced
themselves, maintained eye contact, smiled frequently, and provided positive verbal feedback at des-
ignated times. In the nonsupportive interview condition, interviewers dressed in black business attire
and did not introduce themselves. They maintained a cold demeanor and did not smile or provide po-
sitive feedback during the interview. In addition, to enhance the test-like evaluative setting in the non-
supportive condition, interviewers informed children that an observer was behind a mirror evaluating
them and at specified times asked children to speak up.

Immediately after the interview, children rated their experience during the interview using the
same 7-point Likert scales and questions as after the first session. They then relaxed for the remainder
of the session, and at the end they were debriefed, thanked, and given an honorarium for their
assistance.

Narrative coding

Children’s narrative responses to the free recall prompts were entered into the Linguistic Inquiry
and Word Count (LIWC) software program (Pennebaker, Booth, & Francis, 2007). LIWC analyzes writ-
ten text on a word-by-word basis. Every word of a text file is compared with a dictionary containing
82 dimensions. LIWC provides information on volume (i.e., number of words) and content. The content
dimensions of interest in the current study included cognitive terms and affective/emotion terms.
Cognitive terms included words referring to insight (e.g., knew, thought), causation (e.g., because),
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discrepancy (e.g., would, could), tentativeness (e.g., maybe, guess), certainty (e.g., never), inhibition (e.g.,
stopped), inclusion (e.g., and), and exclusion (e.g., but). Affective/Emotion terms included both positive
valence (e.g., loves, nice) and negative valence (e.g., nervous). For example, the following narrative in-
cludes multiple cognitive terms (e.g., but, and, remember, try, could, memorize, difficult, and think) and
emotion terms (e.g., nervous, calmed):

Well, at the first session I was like nervous at first, but then well like I calmed down for a while, then
it all went away and I’m doing okay over there, so I think I’ll be doing okay for this second one, this
session. . . . I remember that I was doing math problems, and I had to say my name and tell what I’m
going do when I’m going to my first rent . . . so yeah. . . . I remember that I had to watch this on the
computer and had to try to remember every word and see if I could memorize. It was difficult. But I
think that I got some but not all. It was really hard.

Of secondary interest were social terms that included any references to family, friends, or other hu-
mans (e.g., girl) and words that indicate relativity between concepts through reference to the passage
of time (e.g., after), motion (e.g., moving), and location (e.g., on). Additional examples from the study
transcripts representing each subcategory of content terms are presented in the Appendix.

Word categories within the LIWC program are not mutually exclusive; such that one word can be
placed into multiple relevant categories (see Appendix). For each narrative, LIWC tabulates the per-
centage of words that fall into the content dimensions of interest out of the total number of words
in the narrative. Internal reliability and external validity have been established for the LIWC content
dimensions (e.g., Pennebaker & Francis, 1996) and are discussed in a recent review by Tausczik and
Pennebaker (2010).

Results

Preliminary analyses

Preliminary analyses tested for potential confounds and then examined whether our experimental
manipulations (i.e., of the TSST-M and interview) differed reliably. The delay between sessions and
participant ethnicity did not vary by condition. These variables were also unrelated to any of the nar-
rative content variables and are not considered further. Child gender did not vary across conditions
and was significantly associated with cognitive term use, t(159) = 2.09, p = .038, d = 0.33, such that
girls used a higher percentage of cognitive terms in their narratives (M = 21.63, SD = 5.12) than boys
(M = 19.55, SD = 7.35). Thus, gender was included in analyses examining cognitive term use.

Next, we examined whether the TSST-M manipulation was effective in leading to differences in
children’s stress responses. We averaged children’s ratings to four questions asking about the diffi-
culty of the TSST-M, how stressed they felt during the speech/math components, and how much they
wanted to stop doing the TSST-M (rs = .29–.55) and then entered this score into a 2 (Age: 7- and 8-
year-olds or 12- to 14-year-olds) � 2 (TSST-M Condition: high stress or low stress) analysis of variance
(ANOVA). The main effect of TSST-M condition was significant, F(1, 168) = 11.95, p = .001, gp

2 = .068.
Participants who completed the high-stress TSST-M reported being more stressed than participants
who completed the low-stress version (Ms = 4.00 and 3.30, SDs = 1.36 and 1.22, respectively). No other
significant effects emerged.

We then conducted a similar analysis to test for differences in children’s responses to the inter-
viewer support manipulation. Children’s averaged responses to questions concerning interview diffi-
culty, children’s self-perceived stress, and desire to stop the interview (rs = .41–.55) were entered into
a 2 (Age) � 2 (Interview Condition) ANOVA. The main effect of interview condition was significant, F(1,
166) = 5.82, p = .017, gp

2 = .035. Participants in the nonsupportive interview condition reported being
more stressed than participants in the supportive condition (Ms = 3.02 and 2.51, SDs = 1.46 and 1.23,
respectively).

Finally, we evaluated whether the volume (total number of words) of children’s narratives varied as
a function of their age or condition assignment via a 2 (Age) � 2 (TSST Condition) � 2 (Interview Con-
dition) ANOVA. Age was significantly associated with narrative volume, F(1, 169) = 13.34, p < .001,
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gp
2 = .077. As expected, older children said more than younger children (Ms = 105.56 and 73.81,

SDs = 56.52 and 54.24, respectively). No other significant effects or interactions emerged.
Together, these analyses revealed that we successfully manipulated subjective stress experiences

at both encoding and retrieval, thereby allowing us to test our main hypotheses. We also found that
volume did not vary depending on the encoding or retrieval manipulations, suggesting that any ob-
served differences in narrative content across the manipulations were not simply due to differences
in the amount of information provided.

Stress and narrative content

The main purpose of the study was to examine the effects of stress at encoding and interviewer
support at retrieval on children’s narrative content, especially cognitive and emotion terms but other
terms as well. The LIWC program calculates content scores as a function of the total volume of the nar-
rative. Thus, the content scores represent the percentage of words from a given category out of the
total number of words contained in the narrative (because the content categories are not mutually
exclusive; however, percentages do not necessarily sum to 100%). We entered participants’ cognitive,
relativity, and social term use LIWC scores into a multivariate analysis of variance (MANOVA), which
allowed us to test for general trends across the main study variables. Positive and negative emotion
terms were used quite infrequently across the sample. Thus, we converted these scores to dichoto-
mous variables and analyzed emotion term use separately via logistic regressions. All significant ef-
fects are reported.

As a reminder, we expected stress at encoding to positively affect cognitive term use and, conse-
quently, to negatively affect the relative frequency of terms from the relativity and social categories.
We further hypothesized that interviewer support at retrieval would moderate this effect, such that
children who experienced the standard high-stress TSST-M and were interviewed supportively would
provide an even greater number of cognitive terms relative to children who experienced the high-
stress TSST-M and were interviewed nonsupportively. We entered children’s use of cognitive, relativ-
ity, and social terms into a 2 (Age) � 2 (Gender) � 2 (TSST-M Condition) � 2 (Interview Condition)
MANOVA. Significant main effects of age and TSST-M condition emerged, as did two interactions:
TSST-M Condition � Interview Condition, F(3, 143) = 6.78, p < .001, gp

2 = .125, and Age �
Gender � TSST-M Condition, F(3, 143) = 2.80, p = .042, gp

2 = .055.
Examination of the univariate effects showed that the MANOVA results were driven by cognitive

and relativity term use. Cognitive words contributed to the significant main effect of TSST-M condition
and to both significant interactions: TSST-M Condition � Interview Condition, F(1, 145) = 18.63,
p < .001, gp

2 = .114, and Age � Gender � TSST-M Condition, F(1, 145) = 7.10, p = .009, gp
2 = .047.

Among participants who experienced the high-stress TSST-M, those then questioned by the supportive
interviewer included a higher percentage of cognitive words (M = 23.78, SD = 5.81) than those then
questioned by the nonsupportive interviewer (M = 18.98, SD = 5.90). Among participants who experi-
enced the low-stress TSST-M, however, there was a reverse trend. Those questioned by the nonsup-
portive interviewer provided a higher percentage of cognitive terms (M = 21.04, SD = 4.92) than
those questioned by the supportive interviewer (M = 18.59, SD = 7.49), Furthermore, within the sup-
portive interviewer condition, children used more cognitive terms if they experienced the high-stress
TSST-M (M = 23.78, SD = 5.81) than if they experienced the low-stress TSST-M (M = 18.59, SD = 7.49)
(see Fig. 1). There was no difference in the nonsupportive interviewer condition.

With regard to the Gender � Age � TSST-M Condition interaction, younger boys who experienced
the low-stress TSST-M included fewer cognitive terms in their event reports (M = 14.72, SD = 6.72)
than all other groups of children (i.e., younger boys in the high-stress TSST-M condition and older boys
and younger and older girls regardless of TSST-M experience, with means for the latter groups ranging
from 20.09 to 22.49 and standard deviations ranging from 5.89 to 8.80). Thus, although young boys
who experienced lower stress at encoding provided the same overall number of words in their narra-
tives, a lower percentage of those words referenced cognitive processes.

Relativity words also contributed to the significant MANOVA effects of age and TSST-M condition.
Adolescents included a higher percentage of relativity words (i.e., words reflecting motion [relativity
of a location to a previous or future one], space [relativity of one place to another], and time [relativity
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of one time to a previous or future one]; M = 12.78, SD = 6.57) than children (M = 11.33, SD = 6.74), F(1,
145) = 7.34, p = .008, gp

2 = .048. We suspected that this effect was due to general developmental dif-
ferences in children’s ability to communicate about temporal relations. A second MANOVA examining
the effects of age on the motion, space, and time subcategories confirmed this possibility, F(3,
157) = 3.29, p = .022, gp

2 = .059. Age-related differences emerged only in the percentage of time words
included in the narrative, F(1, 159) = 8.82, p = .003, gp

2 = .053. With regard to TSST-M condition effects,
children in the high-stress condition (M = 11.25, SD = 6.14) included fewer relativity words relative to
other content than children in the low-stress condition (M = 14.40, SD = 7.32), F(1, 145) = 7.84,
p = .006, gp

2 = .051. No significant effects emerged concerning use of social terms.
Next, we analyzed positive and negative emotion term use. We expected that participants in the

standard high-stress condition would include fewer positive emotion terms and perhaps more nega-
tive emotion terms than participants in the low-stress condition. Furthermore, we predicted that hav-
ing a supportive interviewer would encourage children to discuss their emotions more overall, but
particularly more negative emotions if children were in the high-stress encoding condition and per-
haps more positive emotions if they were in the low-stress condition. Logistic regressions were con-
ducted separately predicting positive emotion term use and negative emotion term use. First, age,
TSST-M condition, and interview condition were entered into a main effects model, followed by a sep-
arate model that included the TSST-M � Interviewer Support interaction.

With regard to positive emotion term use (n = 169), the TSST-M � Interviewer Support interaction
was not significant, Wald(1) = 2.53, ns, OR = 2.77, 95% CI = [0.79, 9.67]; thus, we report only results
from the main effects model. There were significant main effects of age, Wald(1) = 4.08, p = .043,
OR = 0.53, 95% CI = [0.28, 0.98], and interview condition, Wald(1) = 4.13, p = .042, OR = 1.90, 95%
CI = [1.02, 3.53]. Adolescents were more likely to use positive emotion terms (59%) than children
(47%), and positive emotion term use was more likely in the supportive interviewer condition (59%)
compared with the nonsupportive interviewer condition (43%). There were no other significant effects
for positive emotion term use. Next, the logistic regression models were repeated predicting children’s
use of negative emotion terms (n = 169). There were no significant main effects or interactions.
Discussion

Both the act of narrating about a stressful event and the variation in the specific content of those
narrations have potential implications for developmental, psychological, and physical health
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outcomes (Bird & Reese, 2006; Marin et al., 2008; Pennebaker et al., 1997; Reese et al., 2007; Rubin,
2011; Rude et al., 2004). Internal state language, distinct from other factual content included in past
event narratives, has received increasing attention in the adult literature and is beginning to be ex-
plored in the developmental literature given that such language may indicate active processing of
emotional information (for an extended discussion, see the special issue of the Journal of Cognition
and Development on this topic; Fivush & Baker-Ward, 2005). However, previous work has given little
insight into the causes of variations in internal state language use. In the current study, we integrated
methods and findings from the developmental stress and memory literature and the narrative litera-
ture and used an experimental design to test the effects of encoding stress and retrieval context on the
content of children’s and adolescents’ event reports.

Most noteworthy, stress experienced during a to-be-remembered event interacted with inter-
viewer support to influence children’s and adolescents’ use of cognitive terms. More supportive inter-
viewer behavior at retrieval seemed to encourage children who experienced a higher stress event to
process their experience more deeply. This finding is in line with Reynolds, Brewin, and Saxton (2000),
who found that 8- to 13-year-old children who wrote about moderately emotional events used more
cognitive terms than children who wrote about neutral events. We propose that supportive interview-
ers help children to feel more at ease during the interview and to think more deeply about their prior
experience, particularly about their interpretations of the event. Because the overall amount of detail
provided did not differ, of importance, it appears that social support did not affect how much children
said but instead affected what they said.

More broadly, our findings suggest that children’s use of cognitive terms can be manipulated
through the use of subtle strategies such as varying an interviewer’s demeanor while talking with
the children. Insofar as children’s cognitive term use reflects the same processes as those in adults,
simple changes in interviewer behavior, such as making eye contact, using open posture, and smiling,
when talking to children about stressful past events may encourage children to engage in greater pro-
cessing of stressful experiences. Furthermore, the interaction between encoding stress and inter-
viewer support points to interview context being most important in terms of facilitating cognitive
term use precisely when children are describing a stressful experience. Determining whether this pat-
tern extends to traumatic events and actually facilitates children’s recovery from these events, how-
ever, is an important next step (see, e.g., a recent issue of Memory exploring the consequences of
deeper processing of traumatic events; Greenhoot & McLean, 2013).

We also predicted that the interaction between encoding stress and interviewer support would af-
fect children’s use of emotion terms. However, only child age and interviewer support directly pre-
dicted emotion term use. That adolescents were more likely to use positive emotion terms than
children is unsurprising given that previous work has found that children’s use of emotion terms in-
creases with age, although it is somewhat surprising that the age effect emerged only for positive
emotion terms (e.g., Fabes, Eisenberg, Hanish, & Spinrad, 2001; Lyon, Scurich, Choi, Handmaker, &
Blank, 2012). That children were more likely to use positive emotion terms when interviewed suppor-
tively suggests that the nature or at least level of emotion experience at encoding may be less impor-
tant than the immediate retrieval context for affecting emotional expression, at least when emotions
at encoding are mild to moderate. The low level of emotional term use overall, particularly for nega-
tive terms, may also have inhibited our ability to detect other findings regarding emotion terms,
encoding stress, and interviewer support. Had we prompted for evaluative or emotional details di-
rectly, we may have been better able to detect effects, a possibility in need of further investigation gi-
ven that emotion prompts can be effective in increasing even young children’s production of
evaluative details (Lyon et al., 2012).

In line with our hypotheses, we found some hints at a trade-off between cognitive term use and
term use in one other content category in the narratives of children who experienced the more stress-
ful TSST-M. The high-stress TSST-M predicted the use of a lower proportion of relativity terms, the
next largest category of terms used by children. This trade-off suggests that children to some extent
focus selectively on either cognitive processing or relations among the components of the event,
depending on the degree of stress associated with the to-be-remembered event. What such a trade-
off might suggest about children’s meaning making for salient experiences should be the focus of fu-
ture research.
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Few age differences emerged in the content of children’s narratives, in partial contrast to Pasupathi
and Wainryb’s (2010) study. Children said less overall, used a smaller proportion of positive emotion
terms, and included a smaller proportion of relativity terms compared with adolescents. The latter
effect, however, appeared to be due largely to younger children’s more limited references to time,
replicating previous work (Friedman & Lyon, 2005; Wandrey, Lyon, Quas, & Friedman, 2012). It should
be noted, however, that in the current study content scores were percentages of total word
count. Pasupathi and Wainryb (2010), in contrast, used sum scores because they were interested in
developmental differences in volume as well as content. As such, it is unsurprising that our
results vary slightly. Nonetheless, additional developmental work on narrative content is certainly
warranted.

Finally, gender played a minor role in predicting children’s narrative content. Numerous previous
studies have similarly reported gender differences in children’s narrative content, particularly in chil-
dren’s use of internal state language (Adams, Kuebli, Boyle, & Fivush, 1995; Buckner & Fivush, 1998,
2000; Fivush, Brotman, Buckner, & Goodman, 2000; Fivush, Haden, & Reese, 2006; Greenhoot,
Johnson, & McCloskey, 2005; McEwan, 1996; Pasupathi & Wainryb, 2010). In the current study, boys’
cognitive term use was particularly affected by TSST-M condition. Although young boys had a low pro-
portion of cognitive term use in the low-stress TSST-M condition, the proportion escalated to parallel
that of girls and adolescent boys in the high-stress TSST-M condition. The mechanism for this process
is unclear, but it suggests that perhaps young boys use cognitive terms only when needed to process
stressful events.

Although our reliance on an experimentally controlled stressor was a unique strength of the study
in that it allowed us to draw causal inferences, it also limits some types of conclusions. Our TSST-M
manipulations led to two experiences: one relatively low stress and the other much more arousing
both behaviorally and physiologically (see Quas et al., in press). Even so, the high-stress TSST-M
was likely substantially less stressful than the types of highly distressing or traumatic experiences that
have been the focus of some extant work on narrative content in adolescents and adults (Fivush, Ed-
wards, & Mennuti-Washburn, 2003). Traumatic experiences vary on multiple dimensions, however,
making it more difficult to directly compare narratives between individuals. Nonetheless, converging
evidence across different types of events will provide the most comprehensive insight into how stress
affects narrative content across development.

Second, our delay was relatively short. Children may engage in more active processing or gradually
attempt to understand their experiences over time, requiring investigations of well-documented
stressful experiences over longer delays. Third, the LIWC program dictionaries were originally created
based on adults’ written narratives about prior experiences, and there are likely to be differences in
meaning for some terms between adults’ written narratives and children’s spoken narratives. For
example, whereas the word and is included as a cognitive content variable in LIWC, it may serve as
filler rather than as a true inclusive term in children’s spoken narratives. However, it is still of note
that our experimental manipulations were effective in shifting both children’s and adolescents’ overall
use of terms from the cognitive content categories. Future work should examine whether the specific
use of words such as and (as well as other potential fillers) are affected by stress and, if so, what mech-
anisms lead to these effects. Finally, we included only two age groups, possibly precluding detection of
subtle or more complex age-related changes in how children, adolescents, and even young adults nar-
rate about prior experiences. Subsequent research needs to expand the ages, including to later adoles-
cence (where Pasupathi & Wainryb, 2010, found the most dramatic shifts in narrative content), to gain
a greater understanding of potential differences in narrative processes across important developmen-
tal transition periods.

Together, our study is the first to demonstrate that stress at encoding and interviewer support at
retrieval jointly affect the type of information children and adolescents elect to report about prior
stressful experiences. These interactive effects are particularly illuminating given that they change
children’s use of words that indicate processing and rationalizing of past events. Overall, our current
and ongoing research extends knowledge about how children come to understand and describe their
experiences, and it identifies potentially simple, effective methods for influencing children’s meaning
making about personally relevant stressful experiences.
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Appendix
Examples of content terms from study transcripts.

Cognitive terms
Insight I just I knew if I had thought it was like a test in school, I probably failed it
Causation I only looked at the pictures because she just said she was gonna be back and to sit or something
Discrepancy They, they asked me, uh things, if I would, if I do or not do

I said I could be a little aggressive sometimes when people talk about me
Tentative Like two maybe

Um, I guess that I’m a good person
Certainty I never answered a question about my favorite foods
Inhibition And I kinda stopped and then they asked me, ‘‘You still have time left’’
Inclusive Um, I had to take a math test and tell about like my life like a story and I had to listen to words
Exclusive There was one more, but I couldn’t remember

Affective terms
Positive

emotion
Um, I said that my whole family loves me and I have everything I usually want
I said I’m a nice person

Negative
emotion

I was pretty nervous ’cause it’s so hard

Social terms
Family I got to spend some time with my family, and I did a lot of math
Friends . . . they asked me to give a speech of why, uh, people, uh, would want to be friends with me or

something like that
Humans . . . this girl, she, she said I had to count like from 100 back 3

Relativity terms
Motion Just felt like something was moving or something
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