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Friday October 13, 2017

Plenary Address

Relations Between Conceptual Development and Executive Function: In Dialog with Jean Piaget
Susan Carey, Harvard University

The adult human conceptual repertoire is a unique phenomenon on earth; non-human animals lack
most of the 500,000 concepts lexicalized as single words in the Oxford English dictionary. Babies and
animals cannot think about democracy, atoms, cancer, global warming, rational number or any of an
infinitude of thoughts composed from one or more concepts they lack. Accounting for the origin of the
human conceptual repertoire, over both evolutionary and ontogenetic time is a formidable challenge
within the disciplines of developmental psychology and developmental cognitive science—it is no less
than the challenge of accounting for conceptual development, and is the locus of modern versions of
Piaget’s constructivism. Another project within the science of cognitive development is characterizing
developmental changes within domain general, content neutral representational/computational
resources, such as attention, working memory, and executive function, the locus of modern versions of
Piaget’s stage theories. In my talk | will illustrate how these two developmental projects illuminate each
other.

Plenary Symposium 1 — The Development of the Imagination

The Batman Effect
Stephanie Carlson, University of Minnesota - Twin Cities

Psychological distancing, which involves creating mental space between a stimulus and response, is
thought to allow individuals to take a step back from the problem at hand and gain self-control
(Liberman & Trope, 2014; Sigel, 1970). In a series of studies, my students and colleagues and | have
demonstrated that children perform significantly better on measures of executive function and self-
regulation when instructed to pretend to be an exemplary character, such as Batman (White & Carlson,
2015; White et al., 2017; Grenell et al., under review). In new research, we are investigating the
boundary conditions on this phenomenon, including the qualities of the exemplar (competence,
familiarity) and child characteristics (age, starting level of executive function). Ultimately, we hope this
research adds to a body of evidence on a “growth mindset” and how, under what conditions, and for
whom it can be most beneficial, leading to improvements in academic and social-emotional skills.

Inconceivable! How Children Mistake Failures of Imagination for Insights into Necessity

Andrew Shtulman, Occidental College
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Children’s intuitions about physical possibility are initially quite parochial. Preschool-aged children tend
to deny the possibility of anything that defies expectation, judging events that are merely improbable
(e.g., finding an alligator under the bed, growing a beard to one’s toes) as physically impossible. Not
until age ten do children reliably differentiate events that violate physical laws from those that violate
mere statistical regularities, both in their judgments of what is possible and their justifications for those
judgments. In this talk, | will explore the development of children’s possibility judgment across domains,
tasks, and contexts. | will also explore relations between possibility judgment and other forms of
cognition, including the ability to differentiate fantasy from reality and the ability to differentiate moral
transgressions from conventional transgressions. Overall, | will argue that developmental differences in
the acceptance of extraordinary events track developmental differences in the ability to imagine
circumstances under which those events might occur.

Paracosms: The Imaginary Worlds of Middle Childhood
Marjorie Taylor, University of Oregon

The capacity to generate imagined alternatives to our actual experiences is crucial for causal reasoning
about real world phenomena and is evident in many types of activities in which people create or enjoy
entirely fictional characters, places, and things (Byrne, 2005; Gopnik, 2009; Harris, 2000, 2013; Taylor,
1999). One manifestation in middle childhood is the creation of elaborate imaginary worlds called
“paracosms” (i.e., parallel worlds). Paracosms are often highly elaborated and can include governments,
religions, royalty, languages, special animals, customs, and many other features (Cohen & MacKeith,
1991; Root-Bernstein, 2014). Adult retrospective reports suggest that inventing paracosms in childhood
might be related to later creativity (Root-Bernstein, 2006). In our research, we developed an interview
strategy for collecting information about paracosms from the viewpoint of the children themselves
(Taylor, Mottweiler, Naylor & Levernier, 2015) and then investigated the link between inventing
paracosms and other types of creative behavior in two studies with 169 children aged 8 to 10 years, the
period when paracosms are believed to be most common. The children who reported having paracosms
(17%) did not differ from other children in verbal ability or working memory. They scored lower on
inhibitory control, but higher on many of our creativity tasks, especially those involving social content.
This research contributes to our understanding of paracosms, creativity, and other aspects of
imagination in children’s lives and development.

The plodding imagination of young children
Paul Harris, Harvard University

Although young children are often credited with a rich imaginative life, | argue that their imagination is
ordinarily quite limited, reality-bound and pedestrian. It is restricted by their grasp of everyday
constraints on what actually happens or ordinarily happens. Children need to be inspired by external
input — by other people, by fairy stories, or by a religious education — if they are to be more imaginative.

Poster Session 1
A - Cognition in Applied Contexts
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1-A-1 Children's Narrative Reflections Reveal Engineering Learning during Tinkering
Activities in a Children's Museum

Diana Acosta’, Maria Marcus? Lauren Pagano®, Meriem Sadoun’, Autumn Crowe’, Catherine Haden’,
David Uttal?

"Loyola University Chicago, ?Northwestern University

This project examines whether and how young children learn STEM-relevant skills during tinkering and
making activities through direct hands-on experiences interacting with objects and parent-child
conversations. 77 children ages 4 to 11 (M age = 7.02; 37 girls) and their parents worked to meet a
design challenge to "make something that flies" in a tinkering exhibit at a children's museum.
Immediately after finishing their creations, we elicited the children's oral narrative reflections about
what they did and learned from the tinkering experience. The majority of these narratives included talk
about the function of tools (58%), the sequencing of an engineering design process (70%), getting help
from others (65%), and testing (90%). Parents who verbally encouraged their children to test their
creations while building had children who talked more about elements of the engineering process in
their reflections afterward. The work is contributing to understanding learning and remembering in real-
world contexts.

1-A-2 Timed Tests and Math Anxiety as Factors Affecting Elementary School Math
Performance

Jonathan Emmons’, Caitlin Brez’
Indiana State University

The current study sought to evaluate the effects of timed tests and math anxiety as factors that
influence the math performance of second- and fourth-grade students, including evaluating differences
based on gender. Relevant literature was reviewed, examining the concept of math anxiety and the
effects of timed testing. In the experimental phase, students participated in an age-appropriate math
test in either a timed or untimed condition. Each participant also responded to the Children's Anxiety in
Math Scale (Jameson, 2013). Initial results from a three-way analysis of variance (ANOVA) revealed a
main effect for gender on math performance, with males performing better. A separate ANOVA
indicated a two-way interaction between grade and testing condition, confirming the original hypothesis
that fourth-graders would perform better than second-graders in the timed condition. No differences
were found between the math anxiety scores of males and females. Limitations and directions for future
research are also discussed.

1-A-3 Thinking About Data: The Effect of Warm-up Tasks on Covariation Strategy Use
Victoria Jay, Christopher Osterhaus’, Martha Alibali?

"University of Munich (LMU), 2University of Wisconsin-Madison

Judging covariation, the relatedness of events, from data is challenging for both children and adults. Past

studies suggest that this difficulty might stem from a tendency to focus on numerical values rather than
proportions when interpreting data. In this study, children (ages 9-11, N = 62) were primed with a warm-
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up task to encourage them to think of covariation values either in terms of proportions or in terms of
numerical values, or they were not primed in a control condition. Participants' strategy use was
examined at a posttest. Ratio priming did not increase participants' use of proportional strategies (z =
.57, ns); however, number priming decreased use of proportion-based strategies (z =-2.32, p =.02).
Thus, the warm-up task did not successfully support use of more sophisticated strategies, but it led
some participants to shift to non-optimal strategies. These findings have implications for instructional
communication about covariation.

1-A-4 Assessing Conceptual Understanding of Algebra
Abbey Loehr’, Bethany Rittle-Johnson’, Jon Star? Jane Kang? Kelley Durkin’
"anderbilt University, 2Harvard University

Proficiency in algebra is critical to academic, economic, and life success (Adelman, 2006; NMAP, 2008).
Unfortunately, national and international assessments have drawn attention to pervasive student
difficulties in algebra (Schmidt et al., 1999). Competency in algebra requires developing both conceptual
(i.e., knowledge of abstract concepts and general principles) and procedural knowledge (i.e., knowledge
of mathematical strategies). Developing conceptual knowledge is critical; understanding of key concepts
such as equivalence and variable is essential to success in algebra (Knuth et al., 2006). However, existing
Algebra | assessments rarely assess conceptual knowledge and instead focus on procedural knowledge.
One researcher-based effort in developing a conceptual knowledge assessment did not achieve
acceptable reliability (Genareo et al., 2016). Another did demonstrate some evidence of internal
consistency (Star et al., 2015). The goal of the study was to construct and examine the psychometric
properties of a new Algebra | conceptual knowledge assessment. Given the lack of existing assessments,
this important work is among the first to provide evidence for a reliable and valid measure, a process
heavily emphasized by the AERA/APA/NCME (1999) testing standards. Students from 5 Algebra |
classrooms participated (N = 87 students; M age = 14 yrs; 54% female; 20% ethnic minorities). Students
completed the assessment at the beginning of the school year. The assessment included 11 multiple-
choice items that targeted core algebra concepts such as equivalence, variable, and slope. Items were
modified from existing assessments and developed in collaboration with a mathematics education
researcher. Two criterion measures were gathered from school records: math course grade for the first
semester of Algebra | and students' performance category on the state test (i.e., needs improvement,
proficient, or advanced on the MCAS) in the previous year. Students will re-take the assessment at the
end of the school year, and this data will be added to the presentation. On average, students solved 64%
(SD = 24%) problems correctly. The easiest items focused on slope and linearity and the hardest items
required knowledge of properties of solutions to systems of equations. Reliability was acceptable
(Cronbach's Alpha = .68) and similar to what was found in Star et al. (2015). Criterion validity was
examined by correlating accuracy on the assessment with students' course grades and state test scores.
Accuracy was significantly correlated with course grades, r = .40, as well as state test scores, Spearman's
rho = .60. Students who scored in the 'needs improvement' range (n = 4) on the state test solved on
average 43% correct on the assessment, those in the 'proficient' range (n = 29) scored 52% correct, and
those in the 'advanced' range (n = 45) scored 77% correct. Students began Algebra | with some
knowledge of core concepts, but had much to learn. Findings suggest our assessment demonstrated
acceptable reliability and validity. The validity of inferences that can be drawn from studies without
information about the reliability and validity of key outcomes is limited because it is unknown whether
these outcomes measure what they claim to (Hill & Shih, 2009). Thus, the development of valid and
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reliable measures of conceptual knowledge of algebra is critical for evaluating the impact of
interventions and developing theories of algebra learning.

1-A-5 Fostering Grit: Perceived School Goal-Structure Predicts Growth in Grit and Grades
Daeun Park®, Alisa Yu? Rebecca Nyquist3, Eli Tsukayama® Angela Duckworth?

'Chungbuk National University, 2Stanford University, 3University of Pennsylvania, *University of Hawaii-
West Oahu

Grit, the inclination to pursue long-term goals with passion and perseverance, predicts academic
achievement and professional success, but how to encourage grit in students remains an open question.
The goal of the current study was to understand how perceptions of school culture influence the
development of grit in middle school students. We conducted a year-long, prospective, longitudinal
study (N = 1,277) examining grit, perceived goal-structures at school (mastery vs. performance), and
academic achievement. In cross-sectional analyses, we found that students who perceived their schools
as more mastery goal-oriented were grittier and earned higher report card grades. In contrast, students
who perceived their schools as more performance goal-oriented were less gritty and earned lower
report card grades. In longitudinal analyses, rank-order increases in perceived mastery school goal-
structure predicted rank-order increases in grit over the school year, which in turn predicted rank-order
increases in grades. Although in the hypothesized direction, changes in how students perceived
performance school goal-structure did not predict changes in grit. These findings suggest that school
environments that emphasize the value of learning for learning's sake may encourage children to sustain
interest in and effort toward long-term goals.

1-A-6 Parent Mediation of Children's Strategy Learning from Daniel Tiger's Neighborhood
App and Videos

Gabrielle Strouse’, Eric Rassmussen? Malinda Colwell? Kristen Brady? Steven Holiday? Rebecca
Densley? Holly Wright?, Mary Norman? Georgene Troseth?

"University of South Dakota, *Texas Tech University, 3Vanderbilt University

Adults can scaffold children's transfer of problem solving strategies from one story scenario to another
by asking children to explain relevant story features (Brown, Kane, & Echols, 1986). Less is known about
whether children acquire other transferable strategies from stories, such as those for emotion
regulation, and whether parental mediation supports this process. In this study, 123 children were
randomly assigned to 1) play the Daniel Tiger (DT) app and watch the DT television program, both of
which presented emotion regulation strategies, 2) play the DT app and watch a control program, or 3)
play and watch control media over a 2-week period. ANCOVAs indicated there were no group
differences in children's use of the emotion regulation strategies at pre-test or immediate post-test;
however, children in both groups exposed to the DT app displayed more strategy use at 4-week follow-
up than those in the non-exposed group. Regression analyses indicated that the raw amount of time
children spent with the app and show, as well as children's visible engagement and interactivity with the
media, were not significant predictors of strategy use at follow-up; however, the amount of parental
scaffolding provided during DT media use did predict strategy use. This study indicates that children can
learn to use strategies for emotion regulation presented in children's media, and that parental
scaffolding of the content may enhance children's acquisition and use of these strategies.
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1-A-7 Preschool Engineers: Choosing Materials That Can Support Walking on a Bridge.
Shugi Yang' Rochel Gelman’
'Rutgers University

In Yang and Gelman's (2017) study, three- to five-year-old children and adults were asked to predict
whether bridges composed of rigid and non-rigid materials would support an elephant's walking across.
They needed to decide whether the chosen material would make it safe for the elephant to walk on the
bridge. If not, they should say that the elephant should walk around and take an alternative longer
route. Regardless of the rigidity of the materials, three-year-olds were at chance while four-year-olds
were just above chance in predicting the elephant's action. Five-year-olds and adults performed at
ceiling. Younger children's failures in Yang and Gelman's (2017) study could be due to task demand. In
particular, Yang and Gelman's (2017) task required children to first judge the material's absolute rigidity,
and then predict the elephant's action. In addition, younger children frequently predict that the
elephant will walk around the river, suggesting that they may be risk adverse. The present study lowers
the demand of the previous task in two ways: 1) by implementing a forced choice paradigm where they
only need to decide which material can construct a "good" bridge between two materials and 2) by not
requiring the children to predict the elephant's action. Twenty-seven three- and 29 four-year-olds were
first shown an animation in which a builder builds a bridge, using either "good stuff" (i.e., aluminum) or
"not good stuff" (i.e., paper). Preschoolers were then shown that the elephant either successfully
crosses the bridge (when it is constructed with "good stuff") or unsuccessfully crosses by falling into the
river (when the bridge is constructed with "not good stuff"). Children were first asked to identify the
materials from the initial animation and recall the events that occurred after the elephant walked on
each bridge. In the test phase, participants were shown four pairs of materials (one rigid and one non-
rigid material, see Figure 1). Children who did not pass the memory test were excluded from the analysis
(9 three-year-olds and 2 four-year-olds). Fifteen out of 18 three-year-olds and 26 out of 27 four-year-
olds were able to discriminate which materials would be used to create a "good" bridge for the elephant
to cross (binomial test 1/2: threes: p <0.001; fours: p <0.001), suggesting that both three- and four-year-
olds can take into account the relative rigidity of the material used for a bridge to support a given
weight. The information processing requirements in the present study were reduced, but the memory
demands were still too high for a third of the 3-year-olds. Their failures in the memory task could be due
to general limitations on working memory capacity, a lack of conceptual understanding on the
relationship between a material's rigidity and physical support or other factors. This will be investigated
in the future research.

B - Cognitive Foundations: Memory, EF, Attention, Action

1-B-8 Understanding the structure of executive function in young children using lab and
classroom-based assessments.

Sammy Ahmed?®, Alexa Ellis’, Nicholas Waters', Ying Wang®, Frederick Morrison’

"University of Michigan
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Researchers from different disciplines have relied on multiple techniques when studying executive
function (EF). However, it remains unclear whether these distinct assessments tap into the same
underlying construct in children, whether EF skills constitute a unitary skill or if they exist separately in
young children. We assessed 120 kindergarteners (mage=5.9 years) using 3 classroom-based and 3 lab-
based measures of EF, intended to capture working memory, attentional control and response
inhibition. The results from exploratory factor analysis support a three-factor structure. All three lab-
based measurements (HTKS, backward digit span, & pair cancellation) loaded together. The classroom-
based measures differentiated into two factors; one of which consisted of the three stop-time measures
(inhibitory control), and another that consisted of all three distractibility scores (attention regulation).
These results suggest that EF components are distinguishable in young children. These results also
underscore the importance of measurement context when studying EF development in children this
age..

1-B-9 The development of processes associated with belief change over the preschool years
Caitlin Atkinson, J. Randall Flanagan®, Mark Sabbagh’
'Queen's University

Over the preschool years, core beliefs about the world go through significant changes in a number of
content domains. Although the characteristics of these changes are well mapped out, little is known
about why the later preschool years are a fertile period for belief change. Here, we examined
developmental changes in 3-and 5-year-olds' capacity for belief change in a highly circumscribed
context: changing beliefs about object weights. Because lifting objects is associated with stereotyped
kinematics, analyses of those properties can provide insight into children's beliefs about the objects. In
our study, 3- and 5-year-old children first lifted a light object, then the object was replaced with a
second object that either looked same or different, but was 3 times heavier. We reasoned that when the
heavier object looked the same as the first, children had to revise their initial beliefs about the weight of
the object to achieve a smooth lift. The same extent of belief revision was not required in the different
condition. Results showed that although all children adapted their lifting to the weight, only 5-year-olds
showed a condition difference in their lifting of the heavy object. When lifting the heavy object, 5-year-
olds showed evidence of holding competing beliefs about the weight of the object, but not in the
different condition. We speculate that the capacity for belief change may develop during the preschool
period and be a rate-limiting factor on conceptual development.

1-B-10 Regress for Success: Returning to Crawling Places Attentional Demands on New
Walkers

Melissa Horger®, Pascale Saad? Autumn Zillig®, Sarah Berger*

'The Graduate Center of the City University of New York, 2College of Staten Island, City University of New
York, *Miami University of Ohio, *College of Staten Island and the Graduate Center of the City University
of New York

The acquisition of new motor skills creates opportunities for problem solving. We used adaptive
locomotion as a window into infant cognition to examine the effect of motor experience and attentional
load on infants' ability to devise alternative solutions. 85 walking infants (mean experience=1.65 mos;
range=.10-10.32 mos) started upright at the opening to a tunnel leading to a caregiver at the far end. A
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strict 15-step training protocol controlled when and how to highlight relevant details of the task. The
session ended once infants crawled through or completed training without success. Walking and tunnel
experience accounted for a significant proportion of the variance of spontaneous exploratory behaviors
(R2=.13, p<.01). Infants without tunnel experience (n=47) were more likely to explore and fail to fit their
body to the tunnel. Exploration increased then decreased as a function of walk experience. Tunnel
experience alone accounted for a significant proportion of the variance of number of training steps
(R%=.12, p<.01) and time to complete the task (R?>=.12, p<.04) and was associated with fewer training
steps and faster task completion. For walkers to navigate a tunnel, they must devise an alternative
locomotor strategy, fit their body to the tunnel, and maintain the strategy. New walkers are less able to
come up with alternative strategies until walking becomes more automatized. Prior tunnel experience
reduced attentional demands, but did not fully transfer a solution

1-B-11 Openness to Experience Mediates the Relation between Childhood Fantasy Proneness
and Creative Performance

Louise Bunce®, Elizabeth Boerger?
'Oxford Brookes University, %Slippery Rock University

Childhood fantasy proneness is related to creative performance but no research has examined how the
personality factor 'openness’, which also predicts creativity, may impact on this relationship. 465
participants (56% female; M age = 24 years, SD = 13.26; range 8 - 80 years) completed online measures
of fantasy proneness (the Creative Experiences Questionnaire, CEQ), Big 5 personality traits(the Ten
Iltem Personality Inventory, TIPI), and an objective divergent thinking test of creativity (how many uses
can you think of for a cup?). After controlling for age and gender, there were significant correlations (ps
< .01) between childhood fantasy proneness (items 1-6 from the CEQ) and openness (r =.13), and
between openness and creativity (number of responses-fluency, r =.18; number of categories of
responses-flexibility, r =.17; uniqueness of each idea-originality, r =.23). Mediation analysis revealed that
openness was a significant mediator of the links between childhood fantasy proneness and creativity
scores for fluency, flexibility and originality. Additional analyses confirmed that the relation between
openness and creativity was not mediated by childhood fantasy proneness. The direction of these
results suggests that childhood fantasy proneness is a precursor to developing the personality trait,
openness to experience, which partly explains how childhood experiences may foster creativity.

1-B-12 Parental Linguistic Input and Its Relation to Hearing-impaired and Normal-hearing
Toddlers' Visual Attention in Joint Object Play

Chi-hsin Chen’, Irina Castellanos’, Chen Yu? Derek Houston'
'The Ohio State University, 2ndiana University

Infants learn about the world through interacting with their parents, who influence what they attend to
and, thus, what they process and acquire. The interactions are multimodal, often involving coordinated
exchanges of auditory and visual information between the two parties. These coordinated, multimodal
interactions are crucial for early development. But what happens if one modality is impaired? In this
study, we investigate the role of sensory systems in coordinated interactions and attention by studying
children with impaired auditory input and compare them to normal hearing children. We examined how
speech input provided by parents affected their toddlers' attention during joint object play. Three
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groups of toddlers (aged 13-37 months) and their parents participated in the study. These children were
hearing-impaired toddlers (HI group), normal-hearing controls matched on chronological age (CA group),
and normal-hearing controls matched on hearing age (HA group). During the play session, we recorded
parents' speech as well as children's moment-to-moment gazes using head-mounted eye-trackers.
Parents' speech was analyzed using both quantitative and qualitative measures. The quantitative
measures included: 1) quantity of input, 2) lexical diversity, and 3) syntactic complexity. The qualitative
measures focused on utterances about the toys in play. These object-related utterances were divided
into labeling, utterances about object features, utterances about object actions, open-ended questions,
close-ended questions, and directives. Parents in all three groups had comparable input in most
guantitative measures. With regard to qualitative measures, parents of CA children tended to use
different types of utterances more or less equally frequently. On the other hand, over 50% of the
utterances produced by the HI and HA parents were close-ended questions and directives. These results
suggest that the input HI children received was more in line with their hearing age rather than their
chronological age. We then asked whether different types of utterances affected children's visual
attention during object play. We measured the length of children's gaze toward an object following
different types of utterances and compared the gaze lengths against baseline. For the CA group, almost
all utterance types were effective in extending children's attention to the objects parents talked about.
For the HI children, most utterances, except for open-ended and close-ended questions, were effective
in extending children's attention to objects. However, for the HA children, only utterances about object
actions, close-ended questions, and directives were effective in extending their visual attention. These
results suggest that the HI children's visual attention was affected by their parents' utterances in ways
that were more similar to their CA peers. The current study showed that the amount of linguistic input
HI children received was not different from their CA and HA peers. However, parents' use of utterances
seem to be tailored to their children's hearing experience. On the other hand, the effects of parental
speech input are modulated by children's cognitive ability. Our study is the first to examine the
dynamical effects of different utterance types on children's visual attention in joint object play. The
results also shed light on children's learning of object concepts and object names.

1-B-13 Using Language to Get Ready: Familiar Labels Help Children Engage Proactive Control
Sabine Doebel’, Yuko Munakata’
"University of Colorado Boulder

A key developmental transition is the ability to engage executive functions proactively, in advance of
needing them. We tested the potential role of linguistic processes in proactive control. Children
completed a task in which they could proactively track a novel (target) shape on a screen as it moved
unpredictably amidst novel distractors and had to identify where it disappeared. Children almost always
remembered which shape to track, but children who learned familiar labels for the target shapes before
the task had nearly twice the odds of tracking the target compared to children who received comparable
experience with the targets but no labels, OR =1.89, x2 = 4.70, p = .03. Many children who learned
labels also spontaneously vocalized them when the target appeared (n = 11), and were marginally more
likely to do so than children who did not learn labels (n = 3), x2 = 3.41, p = .065. Spontaneous
vocalization of labels did not predict performance, consistent with the possibility that children who did
not vocalize may have used inner speech to support proactive control. These findings provide the first
evidence of a causal role for linguistic processes in proactive control, and suggest new ideas about how
proactive control develops, why language supports a variety of executive functions, and how
interventions might best be targeted.
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1-B-14 Targeting the dynamics of cognitive control in children, adolescents, and adults:
Evidence from reaching behavior in the Simon task

Christopher Erb’, Jeff Moher? Stuart Marcovitch’
"University of North Carolina at Greensboro, *Williams College

Human beings exhibit a remarkable capacity for cognitive control (CC) - the ability to align one's ongoing
thoughts and actions with one's current goal and context. Current models of CC propose that the
capacity is supported by a number of dissociable processes, including a response threshold adjustment
(RTA) process that puts a "brake" on behavior by temporarily inhibiting motor output when conflict is
detected (e.g., when two competing responses are activated), and a controlled response selection (CRS)
process that "steers" activation in favor of the appropriate response in light of one's current goal (Frank,
2006; Shenhav, Botvinick, & Cohen, 2013). Given CC's role in supporting a range of social and cognitive
capacities across the lifespan (see Diamond, 2013, for a review), a key challenge facing developmental
researchers is to identify how the RTA and CRS processes contribute to age-related changes in CC.
However, little is currently known about how these processes function during childhood and
adolescence. This is due in part to an overreliance on traditional behavioral measures such as accuracy
and response time, which provide limited insight into how cognitive processes unfold over the course of
a response. To address this gap in our current understanding, Erb and colleagues (Erb, Moher, Sobel, &
Song, 2016; Erb, Moher, Song, & Sobel, 2017) have used a technique known as reach tracking to record
the path that a participant's hand travels to reach a response target. Their findings indicate that
initiation time (the time elapsed between stimulus onset and movement onset) reflects the RTA process
by indexing when the "brake" is taken off of behavior, while reach curvature (the degree to which a
movement deviates from a direct path to the selected response location) reflects the CRS process by
indexing when behavior is "steered" toward the appropriate response. Here, we used a reach-tracking
version of the Simon task (Simon, 1969) to investigate the development of cognitive control in children,
adolescents, and adults (N = 108). Across each of the age groups, initiation times were significantly
elevated on incongruent relative to congruent trials and on trials preceded by an incongruent relative to
a congruent trial. This finding indicates that conflict from both the current and previous trial served to
increase response thresholds, resulting in the "brake" being applied for longer. In contrast to initiation
time, reach curvature revealed an interaction between the congruency of the current and previous trial,
such that reach curvatures were smaller when the congruency of the current trial matched that of the
previous trial (e.g., reach movements were more direct on incongruent trials preceded by an
incongruent trial than on incongruent trials preceded by a congruent trial). This finding indicates that
participants were able to "steer" their behavior in the appropriate direction more readily when the
demands of the current trial matched those of the previous trial. Importantly, initiation time revealed
limited age-related gains in CC, while reach curvature revealed robust gains between childhood and
adulthood, indicating that the RTA and CRS processes follow different developmental trajectories. In
addition to shedding new light on the development of CC, these findings present a framework for future
research to explore how these processes differ between individuals and are impacted by disorder or
disease.

1-B-15 Infant fine motor skill predicts goal imitation of fine motor actions

Courtney Filippi’, Amanda Woodward?
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'NIMH, 2University of Chicago

Action experience is thought to shape action understanding (e.g., Woodward et al, 2009). However, little
research has examined this link in the context of complex multi-step actions. Across 3 studies, we
investigate 13-month-old infants' understanding of multi-step actions using a goal imitation paradigm.
Study 1 demonstrates that infants selectively imitate the goal of obtaining a toy from a box but only
when the goal is causally linked to the action sequence (p<.001). Results also show that for pincer grip
actions, females (M=.85) imitated the goal more than males (M=.49, p<.004). Study 2 demonstrates that
there are gender differences in pincer grip production--females produce more pincer grips than males
(p<.014). In study 3, we test goal imitation and action production in the same individuals. During the
goal imitation paradigm, infants either observed demonstrations of an actor using a whole hand grip to
obtain a toy in a large box (WH condition) or an actor using pincer grip to obtain a toy in a small box
(PINCER condition). Then we measured infants' own use of pincer vs. whole hand grips. In the PINCER
condition, there was a significant relation between infants' pincer grip production and goal imitation
(r=.474, p<.003). There was no such relation in the WH condition. This work demonstrates that infants
can deploy their action knowledge of complex action sequences rapidly and provides strong novel
evidence that motor skill predicts action understanding.

1-B-16 Individual and context effects on learning from fantasy
Courtney Grant', Rebekah Richert’, Molly Schlesinger’, Koeun Choi’
'UC riverside

The current study builds on prior research demonstrating the influence of children's trust in fantasy and
media characters on their learning from those characters (Schlesinger et al., 2016). Forty-eight 3- to 5.5-
year-old children (M=4.49, SD=0.63; 58% female) read stories featuring a clever or clumsy character.
Following, participants watched videos of the same character solving a problem. After watching the
video, participants attempted to solve an analogous problem and make explicit connections between
the video and new problem (i.e., analogical connections). Children's social cognitive beliefs about the
character's problem-solving expertise (i.e., expertise judgments) and if they could interact with him in
real life (i.e., reality judgments) were evaluated. Participants' expertise judgments were negatively
correlated with reality judgments, r=-.42, p=.003; and reality judgments were positively correlated with
analogical connections, r=.29, p=.004. An ANCOVA testing condition differences in analogical
connections revealed a main effect of condition, F(1,41)=8.78, p=.005, n2=.18; participants in the clever
condition made more analogical connections. There was an interaction between condition and expertise
judgments, F(1,41)=5.85, p=.020, n2=.13, and between reality and expertise judgments, F(1,41)=4.05,
p=.050, n2=.09. This poster will explore these interactions and discuss the effects of reality and expertise
judgments on children's learning.

1-B-17 When to gesture? How the timing of gesture and speech changes learning outcomes
Casey Hall', Cristina Carrazza®, Elizabeth Wakefield? Susan Goldin-Meadow’
"University of Chicago, *Loyola University Chicago

When learning a new concept, children gain a more robust understanding if encouraged to produce
problem-solving strategies in both gesture and speech, as opposed to speech alone (Goldin-Meadow et
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al., 2009). Here we ask whether the timing of these strategies affects children's ability to learn the
concept and to flexibly transfer that knowledge. Children learning to solve math equivalence problems
(e.g., 3+4+5=_ +5) were taught to produce correct problem-solving strategies in gesture and speech,
either produced simultaneously (Gesture+Speech) or sequentially (with Gesture before Speech, or with
Speech before Gesture). Preliminary data (N=55) suggest that timing matters: children learn better
when they produce gesture before speech than when they produce gesture after speech. However, for
flexible learning to occur, gesture and speech must be produced together. Results have implications for
how gesture should be introduced as a learning tool in classrooms.

1-B-18 Does Cognitive Flexibility Training Improve Reading Comprehension for Elementary
Students?

Alycia Hund’, Nina Van Beuning’
lllinois State University

The goal of this study was to measure the efficacy of four cognitive flexibility training procedures for
improving reading comprehension during the elementary years. The training procedures involved
sorting object or word cards simultaneously or sequentially. Our study was the first to utilize sequential
sorting of words. To date, 35 second through fifth grade children (ages 8 through 12 years) have
participated. Children completed two MAZE reading passages before and after training to measure gains
in reading comprehension. Oral reading fluency, vocabulary, and executive functioning were measured
as control variables. As expected, age, oral reading fluency, and executive functioning were related to
reading comprehension. Sorting words sequentially led to large gains in reading comprehension,
whereas the other three training procedures led to virtually no change in reading comprehension over
time. These findings suggest training of reading-specific flexibility can improve reading comprehension
during the elementary years.

1-B-19 Developmental differences in playing Concentration
Osman Kingo', Trine Sonne’, Peter Krgjgaard’
"Aarhus University

"Concentration" is a game that involves turning over pairs of cards to find matches. The game requires
keeping both visual and spatial information available in the working memory. As these components of
memory are thought to improve with age, adults are expected to have higher performance in the game
"Concentration". But anecdotal reports from parents and other adults indicate that 4- to 6- year old
children may perform very well on this type of game (Schumann-Hengsteler, 1996). Surprisingly, very
few systematic studies have examined why "Concentration" seems to yield uncharacteristically high
performance in these young children. This research attempts to bridge this gap in the literature while
focusing on memory development through performance on the game. In the current study we sought to
investigate the different memory strategies in 6- (N = 34) and 8-year-olds (N = 48) as well as in adults (N
= 38) when playing concentration. Each participant played three computer-controlled games on a touch-
screen each with 24 cards (12 pairs). One game depicted CONCRETE pictures of everyday objects or
persons (e.g. a ball, a car, or a girl), one was with NUMBERS (from 1-12), and one was with ABSTRACT
patterns. All participants were eye-tracked, allowing us to investigate anticipatory looking. Furthermore,
all children were tested with the Flanker task (executive function) and the Finger Windows task
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(visuospatial working memory) as potential predictors. HYPOTHESIS: Our "common sense"/null
hypothesis was that adults would do better on the task than children in general (complete the game
faster and in fewer steps). Our working hypothesis, however, was that we would find developmental
reversals in one or more important aspects of game performance and that such age-differences would
vary across game types (CONCRETE, NUMBERS, ABSTRACT). Specifically, we speculated that adults may
be more "disturbed" by conceptual processing in their spatial memory process due to their more
advanced conceptual system. If this was the case, we might see more "near-successes" (looking at the
right card, but turning a wrong one) for adults than for children. RESULTS: We found that for all
measures 8-year-olds performed as good as or better than adults. The 8-year-olds also outperformed
the 6-year-olds on many measures. For instance, the 8-year-olds used fewer turns to complete the game
than the 6-year-olds (p = .004), while adults' performance was intermediating that of the two groups of
children on this measure. The type of card-stimuli affected the pattern of results and the balance of
performance across age-groups ("What" affected the memory for "Where"). The 8-year-olds, for
instance, had a significantly higher success ratio than the two other age groups, but only for the
CONCRETE set of cards (p = .002). As speculated, the adults did have more "near-successes" than the
children (p = .003). But surprisingly, this difference was driven primarily by the ABSTRACT set of cards.
CONCLUSIONS: This study showed systematic developmental differences in the ability the successfully
play concentrations. These differences were largely consistent with the notion of developmental
reversals. The study also showed that that the type of stimuli affected performance differently
depending on the age group of the participants. To our knowledge this is the first study of the
Concentration game with this level of control.

1-B-20 Scene Repetition in Visual Search - U.S. and Japanese Preschoolers
Megumi Kuwabara’
'California State University Dominguez Hills

Recent research suggests that there are cross-cultural differences in visual processing; more focused and
decontextualized visual processing for Western individuals and more distributed and contextualized
visual processing for Eastern individuals. These findings strongly suggest cultural differences in the use
of scene information to locate the target. Accordingly, we asked whether Japanese children may attend
more to relations between the target and distractors in the scene; therefore, show the contextual
cueing effect (repeated exposure of same contexts facilitate the search time for targets) earlier than the
U.S. children. To test this, we used a variant of the contextual cuing paradigm, but with scenes from
picture books. Preschool children from U.S. and Japan (n=40) were asked to find a target in the scene
with some scenes repeating across blocks. We found that Japanese children searched targets faster with
the repetition of the scenes, showing the contextual cueing effect earlier in the blocks, than the U.S.
children, supporting the cross-cultural differences in how visual attentions may be allocated in young
children. The study contributes the growing evidences of early attentional differences by cultures. The
study raises important questions about developmental trajectory of fundamental cognitive processes
and origin of these differences - how the visual experiences of young children may differ across cultures.

1-B-21 Exploring the Influence of Parents' Beliefs and Behaviors on Children's Developing
Executive Function

Ellen Litkowski’, Maggie Renken’
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'Georgia State University

Recent research indicates that specific parent behaviors (e.g., stimulation, sensitivity, and control)
measured during semi-structured, dyadic tasks affect the development of children's executive function
(EF). The contributions of parents' knowledge about effective parenting and their self-reported
behaviors, however, have not been thoroughly explored and may more holistically represent parents'
influence on their children's development. By collecting survey data from parents and conducting direct
assessments of children's inhibitory control, set shifting, and working memory, the current study
investigated the influence of parents' knowledge and behaviors on pre-K children's developing EF with a
predominantly African American sample (n = 52 parent-child dyads). Hierarchical regression analyses
revealed that parents' use of non-reasoning, punitive strategies negatively contributed to children's
inhibitory control and parents' good-natured/easygoingness positively contributed to children's set-
shifting ability. Parenting knowledge did not significantly contribute to children's EF. Findings regarding
both parents' behaviors and knowledge are discussed in the context of the ongoing development of
parenting and EF interventions.

1-B-22 Delaying gratification for self and other: The role of theory of mind
Caitlin Mahy’, Cristina Atance? Louis Moses?
'Brock University, 2University of Ottawa, University of Oregon

Using a delay of gratification (DoG) task, Prencipe and Zelazo (2005) showed that 3-year-olds delay more
for "other" (the experimenter) than they do for "self," whereas 4-year-olds made similar choices for self
and other. This "integration" of first- and third-person perspectives with development may be due to
age-related increases in theory of mind (Barresi & Moore, 1996; Prencipe & Zelazo, 2005). That is, older
children understand the importance of delaying for both "self" and "other" but also understand that
sometimes both "self" and "other" wish to gratify their immediate desires. This is in contrast to younger
children who seem to gratify their own immediate desires, but indicate that others should delay
gratification. Theory of mind allows children to take different perspectives- that of another person but
also an outside perspective on the self. We sought to replicate the age-related changes obtained by
Prencipe and Zelazo in 3- and 4-year-olds, and to examine self-other differences in DoG performance in
older children (5-, 6-, and 7-year-olds). We also tested whether, as predicted by the "integration
account," increases in theory of mind are associated with smaller self-other differences in DoG. Finally,
we tested whether inhibition was positively related to DoG for self (but not other), because inhibitory
demands might be stronger when one's own current and future desires conflict. Ninety-six 3- to 7-year-
olds received a Choice Delay task with three reward types and were asked to choose for themselves and
the experimenter (in a counterbalanced order) one reward now, or two, four, or six rewards later.
Additionally, children were given two measures of theory of mind (Appearance-Reality and Contents
False Belief) and inhibition (Head-Shoulders-Knees-Toes and Grass/Snow). Results revealed age-related
improvements in DoG and interactive effects between age and perspective (i.e., self vs. other) on DoG
performance. We replicated the findings of Prencipe and Zelazo for 3- and 4-year-olds, whereas 6- and
7-year-olds tended to delay more for self compared to other. Theory of mind significantly predicted DoG
for self above and beyond age, but not DoG for other or DoG self-other differences in contrast with the
integration account. Finally, as predicted, inhibition was positively related to DoG performance for self
but not for other. These results suggest that theory of mind plays an important role in children's ability
to take a third person perspective on their own DoG decisions but is not necessarily driving self-other
differences in performance. Importantly, the results suggest that thinking about what someone else
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should do might be an effective strategy to improve DoG performance in very young children (whose
DoG is better when they take the perspective of "other"). Older children seem to understand that
delaying is the best choice (and do so for themselves) but also understand others' desires for immediate
gratification and often forego larger rewards on the experimenter's behalf.

1-B-23 Examining the Influence of Labels and Task Order on Preschoolers' Executive Function
and Theory of Mind

DeKayla Thomas', Ruby Winters’, Tonya Vandenbrink? Stephanie Miller?
"Alcorn University, 2University of Mississippi

The present study examined the influence of labeling and task order on executive function (EF) and
Theory of Mind (ToM) embedded in a search task. Approximately half of the 3-(n=43), 4-(n=32) and 5-
year-old (n=16) participants completed EF questions first, in which participants were asked where they
would search when an object was hidden in a new location after a habit was built to search elsewhere.
The other half of participants completed ToM questions first and were asked to predict where a puppet
that previously search for an object in one location would search when that object was moved to a new
location out of the puppet's sight. For all participants, boxes were labeled for both the child and puppet
by the (1) experimenter with a generic label "this box" (2) experimenter with a specific label "apple box",
or (3) child/puppet with a specific label in response to the question "what box is the object hiding in".
Results revealed that children performed worse on ToM compared to EF trials. Age predicted EF
performance and level of labeling did not influence EF or ToM performance. There was an order effect in
which answering ToM questions first actually related to worse performance on subsequent EF
questions, suggesting the difficult task of considering other's behaviors may interfere with preschoolers'
later ability to control behavior--possibly due to characteristic issues in cognitive flexibility or
interference that arise when switching from a more difficult task.

1-B-24 The infant motor system predicts actions based on visual statistical learning
Claire Monroy®, Marlene Meyer? Lisanne Schroer® Sarah Gerson? Sabine Hunnius?

'Ohio State University Wexner Medical Center, 2University of Chicago, *Radboud University Nijmegen,
“Cardiff University

Motor theories of action prediction propose that our motor system combines prior knowledge with
incoming sensory input to predict other people's actions. This prior knowledge can be acquired through
observational experience, with statistical learning being one candidate mechanism. But can knowledge
learned through observation alone transfer into predictions generated in the motor system? To examine
this question, we first trained infants at home with videos of an unfamiliar action sequence featuring
statistical regularities. At test, motor activity was measured using EEG and compared during
perceptually identical time windows within the sequence that preceded actions which were either
predictable (deterministic) or not predictable (random). Findings revealed increased motor activity
preceding the deterministic but not the random actions, providing the first evidence that the infant
motor system can use knowledge from statistical learning to predict upcoming actions. As such, these
results support theories in which the motor system underlies action prediction.
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1-B-25 Relationships between Executive Functions and Academic Self-Regulation in Children
and Adolescents

Teresa Ober’, Maya Rose’, Bruce Homer?, Jan Plass?
'The Graduate Center CUNY, 2New York University

The relationship between executive functions (EF) and self-reported regulation of academic behaviors
was investigated in children and adolescents. Prior studies have indicated that these constructs are
closely associated. Analyses were conducted using data from two studies, one targeting 6th and 7th
grade students in a public middle school (MS; N=59, mean age=12.4), and one targeting 9th grade
students in a private high school (HS; N=147, mean age=16.3). Measures of EF for both samples included
the Dimensional Change Card Sort (DCCS) and Flanker. The n-back task was also administered for the HS
students. Self-regulation of academic behaviors was measured with a modified version of the Self-
Regulated Learning Questionnaire (SRL-Q) in both samples. In the MS sample, an ANOVA with SRL-Q
composite score predicted by mother's education, father's education, DCCS, and Flanker indicated a
significant effect of mother's education, F(1,20)=6.95, p<.001, np2=0.12, and Flanker score,
F(1,20)=10.00, p<.01, np2=0.22. In the HS sample, an ANOVA with SRL-Q composite score predicted by
the same set of variables in addition to the n-back, was conducted and revealed marginally significant
effects for the DCCS score, F(1,94)=2.87, p=.09, np2=0.06, and 4-back score, F(1,94)=2.87, p=.06,
np2=0.04. Together, these results suggest that the basic cognitive skills of EF play a significant role in MS
and HS students' academic behaviors, specifically self-regulated learning.

1-B-26 Working Memory and Performance on 3- & 4-Option False Belief Tasks
Annelise Pesch’, Andrei Semenov’, Stephanie Carlson’
"University of Minnesota

Recent work suggests a lack of construct validity in classic 2-option false belief (FB) theory of mind (ToM)
tasks. Fabricius and Imbens-Bailey (2000) argued that preschoolers reason about an agent's current
perceptual access to reality (PAR), and attribute ignorance to agents who lack access. Fabricius and
Khalil (2003) found support for the PAR hypothesis using modified 3-option versions of classic FB tasks,
in which 4-year-olds' attributions of belief decreased. One alternative explanation is that the addition of
a 3rd option increased the working memory (WM) demands of the task. Indeed, WM is correlated with
performance on standard FB tasks (e.g., Carlson, Claxton, & Moses, 2014). Thus, in this study, we
investigated whether WM would predict preschoolers' performance on a battery of ToM tasks
increasing incrementally in number of options. Four-year-olds (N = 43) and 5-year-olds (N = 42) were
given three WM tasks (Corsi Block, Count and Label, and Word Span) and eight ToM tasks (Location and
Contents versions of the 2-option true belief (TB), 2-option FB, 3-option FB, and 4-option FB). WM did
not predict performance on 3- and 4-option FB tasks, nor did WM predict performance on the ToM
battery after controlling for age. We replicated a pattern of responses on the 2-option TB and 2-option
FB found by Fabricius et al. (2010) in support of the PAR hypothesis. These findings call for closer
examination of the PAR hypothesis.

1-B-27 Infants' understanding of drinking: A new approach to the study of object-directed
reaching
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Scott Robson®, Valerie Kuhlmeier’
'Queen's University

Infants recognise that a reach towards an object is about that object, but we understand little about
how they understand actions on non-discrete materials, like liquids. From means-end experiments we
know that infants can recognise that the end-point of a reach is not necessarily the goal of that reach
(Sommerville &Woodward, 2005). This suggests that infants might be sensitive to the contents of a
container as the goal of a reach. We presented 12- to 14- month-old infants with reaches toward one of
two cups on a stage. The cups were transparent and filled with different coloured liquids, each cup
varying in shape and texture. Infants were familiarised to four reaches towards one of the cups.
Between trials the volume of liquid was reduced by approximately 20%, as if the actor drank some of the
liquid. Infants then observed the two cups having switched locations, one now empty and the other still
full, followed by two test trials in which each cup was reached for (order counterbalanced). If infants
view the cup itself as the goal of the actor's reach, they should expect actor to reach towards the now-
empty cup, whereas if they view liquid as the goal, they should expect the actor to reach towards the
full, previously un-reached for object. Infants looked equally towards each outcome (t(19)=.857,
p=.402). We discuss several methodological and theoretical reasons why this outcome might have
occurred, including the targets used and the change in the target over time.

1-B-28 Indexing working memory capacity in infancy
Andrew Sanders’, Scott Johnson’
"University of California, Los Angeles

Working memory (WM) is one of the first basic forms of executive function available to infants
presumably from birth. WM capacity is quantified as the amount of information successfully retained
over a variable delay used to help develop a plan, perform a task or solve a problem. Early WM capacity
has been shown to be a better predictor of later academic success than early 1Q (Alloway & Alloway,
2010). WM capacity has also been shown to be relatively stable throughout development, such that
individuals exhibiting WM concerns at an early age continue to have issues with WM later on (Rose et
al., 2012). There is ongoing debate in the literature in regard to how to properly measure WM in infancy
and whether certain tasks are even tapping relevant WM constructs. This exploratory study examined
individual- and age-related differences in WM capacity utilizing a range of methodologies that aimed to
guantify WM in a sample of 6-12-month-old infants. Specifically, we compared performance across a
battery of WM tasks differing in levels of cognitive load administered via experimenter and eye-tracker
(ET). The WM task measured by experimenter included Piaget's A-not-B task. The ET WM tasks included
adapted versions of: oculomotor delayed response (ODR) (Gilmore & Johnson, 1995), squares (Ross-
Sheehy et al., 2003), delayed match retrieval (DMR) (Kaldy, 2015) and A-not-B (Piaget, 1955). In
addition, a range of delay durations were varied for each task in order to examine what delays infants
successfully tolerate at different time points in early development (ODR, Squares, DMR: 500ms, 750ms,
1000ms, 1250ms. A-not-B: 3000ms). Results indicate significant variability across tasks and delays. For
ODR, infants performed significantly above chance levels (50%) for shorter delays (500ms, 750ms) while
performance dropped down to chance for longer delays (1000ms, 1250ms). For squares, infants
performed significantly above chance levels (33.3%) across all delay durations. For DMR, infants
performed significantly below chance levels (50%) across all delay durations. For both ET and
experimenter versions of A-not-B, infants performed significantly below chance levels (50%) at delays of
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3000ms. Generally, older infants performed significantly better across all tasks and delays. In addition,
investigation of individual differences across tasks, delays and domains are further discussed. The
outcomes of this study help inform future work aiming to better understand and quantify infant WM
and how it matures throughout early development.

1-B-29 Differentiating between Verbal and Nonverbal Predictors of Executive Function in
Early Childhood

Rebecca Stephens’, Benjamin Langworthy’, Barbara Goldman’, Jessica Bullins’, Sarah Short?, J. Steven
Reznick® Jason Fine' John Gilmore’

"University of North Carolina at Chapel Hill, 2University of Wisconsin - Madison

Executive function (EF) has received a great deal of attention recently from both researchers and the
general public, as the importance of EF has been shown to be vital to children's achievement inside and
outside the classroom. Although substantial research has examined differences in EF across age, we still
lack a solid grasp on the cognitive developmental foundations of EF in early childhood. Studies have
linked infant attention to early childhood EF (Colombo & Cheatham, 2006; Cuevas & Bell, 2014), and
both longitudinal and cross-sectional research has tied early communication and language development
to EF performance (Kuhn et al., 2014; Muller et al., 2009). Though these findings and others agree that
both verbal and nonverbal early cognitive abilities predict later EF, little research has differentiated
between the two. The goal of the current study is to explore the relative associations of verbal and
nonverbal cognitive abilities at 2 years with a range of EF abilities at 6 years. Data are from a large
longitudinal study of behavior and brain development that includes single-born children and twin pairs.
These data are from the subset of children with valid scores on the Mullen Scales of Early Learning
(MSEL; Mullen 1995) at 2 years and on at least one of the EF measures at 6 years (N = 391; 50.9% male,
N = 199; 49.1% singletons, N = 192). Scores from the MSEL subcales were used to generate verbal and
nonverbal developmental quotients (VDQ & NVDQ, respectively; Short et al., 2013; Wetherby et al.,
2004). Measures of EF at 6 years included working memory (WM) and fluid reasoning (FR) Factor Index
(FI) Scores from the Stanford-Binet Intelligence Scales - 5th edition (S-B; Roid, 2003); Fl scores were
generated from verbal and nonverbal task performance. Additional tasks were spatial span (SSP) and
Stockings of Cambridge (SOC) tasks from the CANTAB and the Global Executive Composite (GEC) from
the parent-report Behavior Rating Inventory of Executive Function (BRIEF; Gioia et al., 2000). The
association between VDQ and NVDQ scores and EF measures at age 6 was estimated using five different
Generalized Estimating Equations, with the best subset of potential covariates from gender, father's
education, mother's education, gestational age at birth, and twin status. Models revealed that Mullen
NVDQ alone significantly predicted performance on both of the Stanford-Binet Fl scores (WM: 3 =0.42,
SE = .06, p <.001; FR: B = 0.31, SE = .07, p < .001) as well as on the CANTAB SSP (B = 0.02, SE = .004, p <
.001), while the impact of Mullen VDQ alone was nonsignificant on all tests. These results suggest that
the nonverbal aspects of early learning at age 2 (here, visual reception and fine motor abilities) may be
much better predictors of EF measures at age 6. However, they may also point to questions of the
validity of such measures of verbal ability in very early childhood. These findings have implications for
early intervention programs aimed at improving children's EF before they enter school.

1-B-30 Improving Executive Functions and School Readiness in a Head Start Population:
Fantasy-Oriented Pretend-Play as a Protective Factor
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Rachel Thibodeau’, Ansley Gilpin? Caroline Boxmeyer? Jason DeCaro? John Lochman? Alexandra
Nancarrow? Carmen Brown?

"University of Missouri, 2University of Alabama

Research suggests that emotion regulation (ER), appropriate physiological reactivity, and executive
functions (EFs) support the development of school readiness skills, especially among children raised in
low-income environments (Bierman et al., 2008; Blair & Razza, 2007; Domitrovich et al., 1999;
Passolunghi et al., 2006; Welsh et al., 2011). Although many preschool curricula have been developed to
help scaffold school readiness skills in at-risk preschoolers, these curricula are often very costly and
require extensive training to implement (Weiland & Yoshikawa, 2013). In order to improve upon the
feasibility and sustainability of these programes, it is important to identify natural environmental
experiences that are implicated in normative development. Studies suggest that children incur both
socio-emotional and cognitive benefits through pretend-play (e.g., Black, 1992; Carlson et al., 2014;
Thibodeau et al., 2016). Engaging in pretend-play, which typically involves cooperation, shared affect,
and support among peers and adults, may provide a positive context to scaffold development.
Analogous to the buffering effects of parental warmth and sensitivity (e.g., Ursache et al., 2013),
engaging in enriching pretend behaviors and cognitions may serve to minimize the negative effects of
poor ER on EFs and school readiness typically seen among low-income populations. The current study
investigated how a propensity towards pretend-play and imagination can serve as a protective factor to
minimize deficits in EFs and school readiness in a Head Start population. Results revealed that fantastical
imagination moderated the relationship between ER and EF such that better cognitive performance was
observed among children with poor ER skills and a high propensity towards fantastical imagination (e.g.,
believing in fairies) compared to peers who had poor ER and a low propensity towards fantastical
imagination, F(6, 183) = 34.82, p < .00, R"2 = .53. See Figure 1. Similarly, pretend-play moderated the
relationship between physiological reactivity and EF skills. Among children who displayed low
physiological reactivity, those with a higher propensity towards pretend-play (e.g., pretending to be an
animal) demonstrated better EF outcomes than their peers who had a low propensity towards pretend-
play, F(7, 44) = 2.04, p = .07, R*2 = .25. Longitudinal data addressing the impact of fantastical pretend-
play and imagination on school readiness in kindergarten is forthcoming. The present research suggests
that fantastical pretend-play, a ubiquitous experience in childhood, serves as a protective factor to
enhance EF outcomes among Head Start children with poor ER skills and low physiological reactivity.
These data suggest that in addition to encouraging pretending behaviors in their classroom, preschool
teachers should specifically focus on scaffolding fantastical pretense in order to facilitate both the
behavioral and cognitive aspects of pretend-play that seem to be driving positive developmental
outcomes. Because fantastical pretend-play can be easily implemented into existing classroom curricula
at little to no cost, the findings from the present study have the potential to inform Head Start
researchers, practitioners, and policy makers on how pretend-play can be used as an additional, cost-
effective method to facilitate school readiness among Head Start preschool children.

1-B-31 Brain Imaging, Science Cognition, and Conceptual Change: A Literature Review
Ashley Vaughn', Rhonda Brown’, Marcus Johnson’
"University of Cincinnati

While much research has been done investigating the neural processes in language and mathematics
cognition, there is a gap in the literature regarding neural imaging studies in science cognition. Cognitive
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scientists and science educators need a better understanding of how scientific concepts are represented
in the mind and how changes in concepts are reflected within the brain. In this literature review, we
review five fMRI studies on science cognition and conceptual change. In addition, we review two
reaction time studies and two eye tracking studies. Findings from all studies support the role of error
detection and inhibition in overcoming naive concepts. We discovered consist finding among the
reviewed literature, highlighting the roles of assimilation and accommaodation in science cognition and
conceptual change. This supports current conceptual change theories, as well as theories regarding
memory, inhibition, and error detection. Furthermore, we propose cognitive scientists, neuroscientists,
and science educators must work together to develop rigorous brain imaging studies in science
cognition.

1-B-32 One-shot learning of abstract object concepts in visually naive animals
Samantha Wood", Justin Wood'
"University of Southern California

To perceive the world successfully, newborns must learn to recognize objects across novel viewing
situations (e.g., changes in viewpoint, lighting, and background conditions). Yet the development of this
ability is poorly understood. While previous studies have shown that newborns can recognize objects
presented on homogeneous backgrounds, it is unknown whether newborns can segment objects from
complex backgrounds and recognize those objects across novel viewing situations. To address this issue,
we used an automated controlled-rearing method with a newborn animal model--the domestic chick.
We raised newborn chicks in strictly controlled environments that contained a single virtual object
moving on a single background (Fig. 1A). We then used an automated two-alternative testing procedure
to examine whether the chicks could recognize that object across novel backgrounds and novel
viewpoints (Fig. 1B). Despite receiving experience with just a single object moving on a single
background, the majority of chicks developed robust view-invariant and background-invariant object
recognition abilities (Figs. 1C & 1D; overall recognition performance: M=71.3% (chance=50%), SE=1.7%;
two-tailed, one-sample t-test: t(30)=12.5, p<.0001; Cohen's d=2.2). Thus, newborn brains contain
mechanisms for decoupling objects from background scenes. More broadly, these results demonstrate
impressive one-shot learning of abstract object concepts in visually naive newborn animals.

1-B-33 Confidence scale use in preschool-aged children: Effects of disconfirming evidence
Isabella Killeen®, Caren Walker!
"University of California San Diego

Confidence scales have been infrequently used with preschoolers, and when they have, the type of scale
used is typically chosen without support for its efficacy. The present research introduces a novel
paradigm to facilitate children's ability to report their own confidence, based on a brief training relying
upon the presentation of disconfirming evidence. This paradigm presents 3-, 4- and 5-year-olds with
"windows" that range in occlusion (none, partial, and full occlusion). Children are prompted to use a
three-point scale to assess their level of confidence that a target shape is located behind each window
over three trials. All children receive disconfirming evidence for their belief on either the first or second
trial. Initial results suggest that when evidence is revealed that violates children's expectations about the
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presence of the target shape, this disconfirming evidence results in improvements in children's ability to
calibrate their confidence on future trials.

C - Concepts, Categorization, Casual Learning

1-C-34 Infants' Expectations for How Sand Merges and Divides
Erin Anderson’, Susan Hespos', Lance Rips’
'Northwestern University

Infants' expectations about nonsolids like liquid and sand have been described as less principled than
expectations about solid objects like chairs and cats. However, in two habituation-dishabituation,
looking-time experiments with 5- to 6-month-old infants, we find infants have principled expectations
about sand. In Experiment 1, after seeing one cup of sand poured behind a screen, infants look longer
when the screen is removed to reveal two piles. Similarly, infants look longer at one sand pile after
seeing two cups poured, F(1, 32) = 12.26, p = .001, n*= .24. In the current experiment, infants expect
that one stream will produce one pile, even when the sand merges into the stream from two cups. They
also expect two streams will produce two piles, even when the streams originate from the same cup.
We discuss how these expectations cannot be based on object principles, suggesting early principles for
nonsolids.

1-C-35 Causal Reasoning in the Adults: revisiting backwards-blocking
Deon Benton’, David Rakison?
'Carnegie Mellon University, ?Carnegie Mellon Children's School

The ability to engage in cause-and-effect (i.e., causal) reasoning is integral for understanding how the
world works. Two special cases of causal reasoning that have received considerable attention in the
literature are indirect screening-off (IS) and backwards-blocking (IS) reasoning. In studies that test these
abilities, children first observe that two events (A and B) cause an effect and then that one of the events
alone (A) causes (or does not cause) the effect. Compared to the IS condition in which children state that
B is the sole cause when A fails to produce the effect, children in the BB condition generally rate B as
significantly less causal than A (i.e, they show backwards-blocking). This finding is important because it
presents as-yet unaddressed challenges to certain classes of associative models such as the Rescorla-
Wagner model, which predicts that participants should treat B equivalently across the IS and BB
conditions. This finding has led some to argue that human causal reasoning can best be explained within
a Bayesian-inference framework, which can account for the BB and IS findings. Despite these findings,
considerably less is known about whether adults' causal reasoning abilities are underpinned by a
Bayesian mechanism or an associative mechanism and the evidence is mixed (e.g., Larkin et al., 1998;
Lovibond et al., 2003) about whether, and to what extent, adults can engage in BB reasoning. The
present series of studies were thus designed (1) to replicate with adults the conditions that children
have been presented with and (2) to examine to what extent adults engage in BB reasoning. Specifically,
we examined whether adults use BB reasoning to reason about two (Exp. 1), three (Exp. 2), and four
(Exp. 3) objects using the well-established blicket-detector procedure. In a fourth experiment, we
examined whether, and to what extent, BB reasoning generalizes to a novel series of 2D animated
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blicket-detector like events. In Experiments 1, 2, and 3, 180 adult participants (Exp. 1 N = 60; Exp. 2 N =
60; Exp. 2 N = 60) were introduced to a machine called a blicket detector and told that it activated when
blicket objects were placed on its surface. Participants were then shown four (counterbalanced)
conditions that included the BB, IS, one-cause, and two-cause conditions. The latter two conditions
served as control conditions and will be discussed more during the oral presentation. The design of
Experiment 4 (N = 60) was similar to Experiments 1, 2, and 3 except that adults had to determine which
of two objects caused a sun to pop out of a box when one of the objects made contact with it. In all four
experiments, participants were instructed to rate objects A and B (Experiment 1 and 4), objects A, B, and
C (Experiment 2), and objects A, B, C, and D on a scale from 0 (definitely not) to 100 (definitely is) both
before (Exps. 1-4), at the midpoint of (Exp. 4), and after (Exps. 1-4) each condition. These rating
measures--which is a novel feature of our studies--enabled us to assess whether--as BB implies--B's
causal rating drops when A produces the effect. Results indicated that adults neither engaged in BB
reasoning when asked to make inferences about 2, 3, or 4 objects nor when asked to reason about two
objects after observing animated blicket-detector-like events (all p's > .05). These results challenge the
notion that humans use Bayesian inference and have implications for future research and theorizing.

1-C-36 Impacting children's social inferences through a continuum framework
Eleanor Castine’, Jennifer Clegg’, Kathleen Corriveau’
'Boston University

Children make category-based decisions on social information from an early age (Gelman, 2003). Such
categorical judgments have adverse consequences for intergroup relations (Allport, 1954). Here, we
explore how thinking about members of a group as a continuum versus a set of categories might impact
flexible thinking. One hundred fifty-six 5- to 8-year-old children from low-income, racial/ethnic minority
families received training on either a continuum or a category framework and were asked about
whether faces from the same or different groups engaged in various behaviors. A mixed model binary
logistic regression controlling for multiple observations per child reveals a significant interaction
between condition (categorical, continuum) and whether faces belonged to the same group (same,
different) on children's likelihood of reporting faces as matching on social behaviors (OR =4.11, p <
.001). As depicted in Figure 1, children in the continuum condition were more likely to identify
similarities between members of visually different groups (OR = 2.38, p =.006) and children in the
categorical condition were more likely to identify similarities between members of the same group (OR
=0.53, p =.010). Implications for interventions to enhance intergroup relations will be discussed.

1-C-37 Do preschoolers differentiate between pets and food-source animals when attributing
biological and psychological properties?

Jennifer Duer’, Erin Hahn?

"University of California, Irvine, 2Furman University

Preschoolers use a number of strategies to guide future learning. Previous research reveals that children
rely on human similarity and taxonomic group to assign biological and psychological properties to
animals. In the present research, we ask if children consider category membership of pets and food-

source animals. Preschoolers (N = 73) were asked to attribute biological properties (e.g., eats, breathes)
and psychological properties (e.g., feel happy, feel scared) to animals using stimuli cards. The results
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revealed that preschoolers assign more biological properties and primary emotions to pets than other
animals suggesting that familiarity may increase children's knowledge. In addition, preschoolers
assigned social, moral, and pain capacities to animals irrespective of category. However, they
differentiated between humans, non-human animals, and an inanimate object for these characteristics,
revealing early signs of beliefs of human uniqueness. Taken together, unlike adults, preschoolers do not
dehumanize food-source animals, suggesting this developmental shift occurs after the preschool years.

1-C-38 Gender essentialism in transgender and gender typical children
Selin Gulgoz®, Susan Gelman? Kristina Olson’
"University of Washington, 2University of Michigan

The developmental literature has extensive evidence for children's early gender essentialism (viewing
gender as inborn, biologically based, and immutable). We investigated whether transgender children
essentialize gender to the same extent. Because certain features of transgender children's gender
identities do not align with an essentialist view, we suspected that their beliefs might differ from
gender-typical children. In Study 1, we asked 239 4- to 12-year-olds (87 transgender, 65 gender typical
siblings, 87 gender typical controls) to complete a standard gender essentialism task. A one-way ANOVA
showed the three groups did not differ, F(2,236)=1.08, p=.34. Study 2 examined 203 6- to 11-year-olds'
(81 transgender, 42 siblings, 81 controls) essentialism of sex (focused on biological differences between
boys and girls) and essentialism of gender identity (focused on identity differences, e.g., a boy who feels
like a girl). A one-way ANOVA yielded a main effect of group, F(2,201)=26.78, p<.001, showing that
transgender participants and their siblings did not differ in their essentialism of sex (p=.34), and
essentialized sex less than controls (ps < .001). For gender identity essentialism, a one-way ANOVA
showed no differences between the three groups, F(2,201)=2.12, p=.12. Transgender children and
siblings responded similarly across the tasks, suggesting that having a transgender identity and exposure
to transgender identities might reduce essentialism.

1-C-39 Children's Evaluation of Learning; Which Activity Is Better for My learning?
Jeein Jeog®, Douglas Frye'’
"University of Pennsylvania

This study investigated how young children evaluate learning activities based on what and how much
knowledge is used to perform tasks in counting domain. Sixty-four preschoolers aged 3 to 5 played two
pairs of games: 1) a counting game in which children need to count vs. a non-counting game in which
counting was not needed, 2) an easy counting game vs. a difficult counting game. After playing each pair
of games, we asked children which game will allow themselves and others to do other counting tasks
better. Older children were more likely to answer that the counting rather than non-counting game and
the hard game rather than the easier one would be beneficial to improve counting ability. They were
also better able to identify the underlying knowledge involved in each game beyond its superficial
characteristics. Children’s evaluation of counting activities was positively related with their own
counting with age controlled.

1-C-40 Do Children and Adults use a Dichotomizing Heuristic When Reasoning about Social
Groups? Developmental Changes and Effects of Generic Language
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Hannah Kramer?®, Kristin Lagattuta’, Deborah Goldfarb’, Sarah Tashjian? Katie Kennedy’
"University of California, Davis, 2University of California, Los Angeles

We examined whether 5-year-olds, 8-year-olds, and adults (N=181) use a dichotomizing heuristic
(characteristics that belong to one group cannot apply to another) when forming impressions of social
categories. For example, when a child hears that "boys are strong" have they also learned that the group
distinct from boys--girls--are weak? To test this, we introduced children and adults to two fictional
groups that were physically indistinguishable (Zuttles and Twiggums). Participants learned exclusively
about Zuttle preferences and abilities in either generic (e.g., "Zuttles like apples") or specific language
(e.g., "This Zuttle, Dax, likes apples"). Individuals then judged whether Twiggums would match or
mismatch eight Zuttle characteristics (e.g., "Do you think Twiggums like apples or hate apples?"). Eight-
year-olds and adults most often inferred that Twiggums would differ (Ms > 70% of traits); 5-year-olds
responded at chance (see Figure 1A). Although participants in both language conditions distinguished
the groups, generic language boosted the application of the dichotomizing heuristic (see Figure 1B).

1-C-41 Frequently Asked Questions: Patterns of Inquiry in Children and Adults When Viewing
Novel Objects

Emma Lazaroff’, Haley Vlach'
"University of Wisconsin-Madison

While previous research has touched on the types of questions we ask (e.g., Greif, Kemler Nelson, Keil,
& Gutierrez, 2006; Legare, Mills, Souza, Plummer, & Yasskin, 2013), there has yet to be an investigation
of developmental differences in how questions change as learners ask more questions and whether
there are cognitive consequences of asking these questions. In this study, we looked at the questions
children and adults ask when presented with new information. Participants viewed 12 illustrations of
novel artifacts and animals and were prompted to ask three questions about each object. We found that
both adults and children were adaptive in their questioning; they repeated prior questions in order to
more easily remember them later, choosing to ask some prior questions over others. The content of
their questions also resembled the content of their later memory and explanations of the items. Adults
asked questions on many topics such as features, behavior, category membership, and social relevance.
Preschool children, however, struggled to generate questions, instead generating observations
resembling the content of adults' questions. When children did ask questions, they mimicked what we
saw in adults; their questions were adaptive, becoming more similar over time. Given that there was no
age difference between "observing" and "questioning" children, a mechanism other than general
maturation may be influencing children's ability to ask questions.

1-C-42 Age-Related Differences in the Criteria for Judging the Persistence of Individual
Animals and Artifacts

Kristan Marchak®, Kyle Dadgar? D. Geoffrey Hall?

"University of Michigan, 2University of British Columbia
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What guides people's attributions of individual persistence to objects? We examined the disputed issue
of whether these attributions depend on kind persistence (see Macnamara, 1986; Rips et al., 2006). In
two studies, we presented adults, 5-year-olds, and 7-year-olds (n = 16 per age group per study) with
stories in which animals and artifacts underwent continuous transformations that either preserved or
altered the objects' kind. In Study 1, when the transformation was kind preserving, adults and children
judged both animals and artifacts to be the same individuals. In contrast, when the transformation was
kind altering, adults and 7-year-olds, but not 5-year-olds, judged animals to be the same individuals,
whereas neither adults nor children judged artifacts to be the same individuals. In Study 2, the use of
consistent kind labels to describe animals undergoing transformations led even 5-year-olds to judge
them to persist through a kind-altering change. For animals, the results suggest that there is a change
between five and seven years in the criteria guiding judgments of individual persistence - from a
dependence on the persistence of kind to an independence from this constraint. For artifacts, the
findings indicate that neither adults nor children judge a change in kind to support individual
persistence, consistent with the view that they attribute a shallower essence (with a weaker principle of
persistence) to artifacts than to animals (see Gelman, 2003).

1-C-43 Effects of priming variability on biological reasoning
David Menendez', Martha Alibali’, Karl Rosengren’
"University of Wisconsin- Madison

Several studies have shown that young children do not endorse dramatic life cycle changes such as
metamorphosis (Rosengren, Gelman, Kalish, & McCormick, 1991) or changes within a species (Emmons
& Keleman, 2015). These patterns have typically been attributed to essentialism (Shtulman & Schulz,
2008). We asked 71 children in kindergarten to third grade to endorse four types of change: size, color,
species, and metamorphosis. Then, we primed them either to think about variability within a species, or
to think about variability between species, or we did not prime them as a control. We hypothesized the
within-species prime would decrease essentialist reasoning, increasing endorsement of metamorphosis,
whereas the between-species prime would increase essentialist reasoning, reducing endorsement of
metamorphosis. Then we gave children a lesson about metamorphosis. Finally, we asked participants to
make more endorsements. We found that there was an interaction between prime type and grade.
Relative to control, the within-species variability prime led to greater endorsement of metamorphosis
among second and third graders (but not first graders and kindergartners), F(1, 64) = 5.27, p = .025, n2=
.08. There was no difference between control and the between-species variability prime, F(1, 64) = 1.99,
p =.16. Thus, priming students to think about within species variability leads them to get more out of a
metamorphosis lesson, and this may be due to a reduction of essentialist thinking.

1-C-44 Sophisticated counterfactual reasoning in 4- and 5-year-olds

Angela Nyhout®, Patricia Ganea’

"University of Toronto

Counterfactual reasoning is a hallmark of the human imagination. Recently, researchers have argued
that children do not display genuine counterfactual reasoning until they can reason about

overdetermined outcomes. That is, they must be able to consider the removal of one of multiple causes
that lead to the same outcome. In previous studies, children did not pass until at least age 6
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(McCormack et al., in press; Nyhout et al., in press) to as late as age 12 (Rafetseder et al., 2013). We
suggest that children's difficulty in previous studies stemmed in part from errors they made in
representing the causal structure of events (e.g., by drawing unwarranted causal inferences). Across two
studies, we presented 4- and 5-year-olds (N = 80) with a clear causal structure in a physical causation
task based on the blicket detector paradigm. Children saw both overdetermined (2 causal blocks on a
box) and single-cause trials (1 causal and 1 non-causal block on the box) and were asked what would
have happened if one of the two blocks was not placed on the box. Five-year-olds' performance was at
ceiling (ps <.001) and 4-year-olds' performance was above chance (p =.003 and .016). Data collection is
currently underway with 3.5-year-olds. Given a clear and novel causal structure, preschoolers display
adult-like counterfactual reasoning. We discuss the role of domain differences, deterministic vs.
probabilistic causes, and stories vs. live events in children's counterfactual reasoning.

1-C-45 Deferred Imitation and Generalization of Familiar and Novel Events by 14-Month-Old
Infants Born of Teenage Mothers

Laraine McDonough’, Tashana Samuel? Sabeena Ramnanan?®, Rosie Douek? Alida Davis® Ashley
Rainford?* Catherine Monk?*

'Brooklyn College and the City University of New York Graduate School, 2Guttman Community College,
3Brooklyn College, “Columbia University

Ongoing research in our labs shows that maternal stress during pregnancy can compromise learning and
retention on the conjugate kicking task in 4-month-olds. We modeled 4 events with objects and tested
imitation 3 times with the same infants at 14-months of age. More actions were imitated on day 1 (M =
4.96) and recalled on day 2 (M = 4.98) than at baseline (M = 3.13, p <.001); however, generalized
imitation to dissimilar objects was not found (M = 3.31, p =.16). When events were subsequently
modeled with said dissimilar objects, participants did engage in imitation (M = 5.02; p <.001); the
limitation appeared to be in spontaneous generalization alone. The flexible learning abilities often found
in this age group appears to be developing slowly in these children of teen mothers. Follow up measures
with the same participants at 24-months of age are in progress.

1-C-46 Children's reasoning about causality and past-future relationships
Katharine Tillman®, Caren Walker’
'UC San Diego

Our actions in the present have the power to change our future outcomes, but they cannot change the
past. This causal distinction between past and future is a key component of a Western, linear concept of
time. Despite decades of research both on children's understanding of time and their understanding of
causality, it remains unclear when children understand that while the future can be altered, the past
cannot. The present study explored this question by presenting 3- to 5-year-old children and adults with
3-step causal chains, and asking them to predict how counterfactual interventions to the present would
impact past and future events. When they were told that an external agent intervened in the present,
adults judged that the intervention would change the future but not the past, consistent with a
unidirectional concept of time. In contrast, 3-year-olds were equally likely to say that future and past
events would change. Differentiation of past and future emerged in 4-year-olds and increased
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substantially with age. The present study provides the first evidence that preschoolers differentiate past
and future events on the basis of their alterability.

1-C-47 Does socio-economic status affect children's abilities to distinguish reality from
fantasy?

Deena Weisberg’
"University of Pennsylvania

Children begin to distinguish between reality and fantasy in the early preschool years, and this ability
becomes more robust as they get older. However, few studies have examined the role of individual
difference variables in making this distinction. The current study focuses on the role of socio-economic
status, comparing the performance of low-SES children (N=76, mean age = 53.6 months, age range 38.6
to 71.0) and mid- to high-SES children (N=80, mean age = 57.1, age range 39.0 to 77.9) on a task that
asked them to sort picture cards into "real" and "fantasy" boxes. Children in the low-SES group were less
likely to sort correctly (mean = 13.1) than children in the high-SES group (mean = 16.6), a difference that
remained significant even after controlling for age, which correlated with sorting ability (F(1, 153) = 50.4,
p < .01). This difference could potentially be due to marginally greater attention to reading in high-SES
homes (as determined by parental questionnaire, mean score = 8.6) than in low-SES homes (mean score
=7.4,t(83) = 1.8, p =.08), or to the significantly higher level of education for primary caregivers in high-
SES homes (t(86) = 9.1, p < .01). Interestingly, children in the low-SES group scored significantly higher
on a measure of fantasy orientation (mean = 3.9) than children in the high-SES group (mean = 3.3; t(154)
=2.08, p =.039), suggesting that greater engagement with fantasy may not assist children in making the
fantasy/reality distinction.

1-C-48 Differentiating immoral actions from impossible actions: Preschoolers' beliefs about
the choice to perform deviant actions

Xin (Alice) Zhao', Andrew Shtulman? Tamar Kushnir’
'Cornell University, ?Occidental College

Young children believe that some intentional actions are free choices (e.g., choosing to drink milk or
juice for breakfast), while others are not (e.g., floating in the air). Prior research on children's
understanding of possibility has shown that young children tend to judge any events that violate their
expectations to be impossible, regardless of whether the event is genuinely impossible (e.g., floating in
the air), merely improbable (e.g., owning a lion for a pet), or against moral values (e.g., lying to one's
mom) (Shtulman, 2009; Shtulman & Phillips, 2017). In this study, we extended this research and
investigated young children's beliefs about their own choice and other people's choice to perform
immoral, impossible, improbable, imprudent, or ordinary actions. Thus far, we have found that, children
between the ages of 4 and 5 (n = 87) believe they can choose to perform ordinary actions but cannot
choose to perform immoral, impossible, improbable or imprudent actions. Interestingly, they are even
less likely to report that they (or others) can choose to perform immoral actions compared to other
types of deviant actions. Also, we found self-other differences in 5-year-olds; they tend to claim that
they themselves have more choice to perform impossible, improbable and imprudent actions than
others do. These findings suggest that children's conception of choice may vary across different types of
constraints and psychological distance.
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1-C-49 Do children think that nutrition and physical activities impact height and weight?
Lakshmi Raman’, Susan Gelman?
'Oakland University, 2University of Michigan

Young children understand the influence of food on weight and height, but relatively little is known
regarding children's understanding of physical activity on body size. To examine this issue, we examined
how 3-year-olds, 4-year-olds, and adults (N=96) reason about the effects of activities and foods on
height and weight. On the prediction task, participants heard vignettes in which two characters engaged
in different activities (e.g., riding a bicycle vs. watching TV) or different foods (e.g., desserts vs.
vegetables), and were asked to predict which would be "taller" or "fatter". On the explanation task,
participants heard vignettes in which two characters engaged in different activities or different foods,
and were asked to explain why one character was "taller" or "fatter". Overall, participants' judgments
were significantly more consistent regarding food than activities. Additionally, there was marked
improvement between 3 and 4 years of age, particularly on reasoning about effects of activity.

D - Cultural Learning

1-D-50 Yucatec Mayan Infants' Spontaneous Exploration of Objects: Alone and with Others
Abha Basargekar’, Nicole Burke®, Laura Shneidman? Amanda Woodward'
"University of Chicago, Universidad Nacional Auténoma de México

While literature in developmental psychology has emphasized the importance of infant-directed
interactions in infants' social learning, anthropological accounts indicate that such interactions are less
frequent in many non-WEIRD (Western, Educated, Industrialised, Rich and Democratic) cultures.
Additionally, studies show that older children contribute to their learning and development through self-
directed activity, but little is known about similar implications of infants' self-directed activity. The
current study investigates infants' self-directed activity by examining how Yucatec Mayan infants'
exploration of objects differs in two contexts: during independent action and interaction with others.
Hour-long videos of thirty 18-month old infants recorded in their natural surroundings were coded for
time they spent acting independently and interacting with others; and further for time spent interacting
with different objects, types of actions performed on objects, and nature of object interactions. Infants
acted on objects for longer durations and performed more varied and complex actions on objects when
acting independently than while interacting with others (see figure). Average time spent per activity was
found to be significantly positively correlated with complexity in action when infants were acting
independently, but not when they were interacting with others. Potential theoretical implications of this
finding for infants' cognitive development are discussed.

1-D-51 Longitudinal study on children's developing conception of God's reality status:
Cognitive and contextual factors

Anondah Saide’, Rebekah Richert’
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"University of California, Riverside

Children construct boundaries between fantastical and real entities; by preschool, they distinguish God
from other entities (Sharon & Woolley, 2004; Richert et al., 2017). In adults, belief in God is related to
theory-of-mind and counterfactual reasoning (Buffone et al., 2016; Norenzayan et al., 2012). Current
study examined factors related to belief that God is real in children from religious and non-religious
homes across a two-wave study. 80 parent-child dyads participated (Wave 1: Mage=4.701, SD=.645;
Wave 2: Mage=6.186, SD=.717). Backgrounds were ethnically and religiously diverse. Children
understood their mother was "real." At both waves, children and parents indicated God's reality status
and children's theory-of-mind was tested. At wave 2 children's counterfactual reasoning was tested.
Regression analyses at wave 1 revealed no effect of theory-of-mind or parent's belief in God; a
significant effect of age (B=.306, p=.010) and being a child of a religiously non-affiliated parent ($=-.316,
p=.030). Same analyses for wave 2 revealed no effect of theory-of-mind, age, parent's belief, or religious
group; counterfactual reasoning was trending (f=-.236, p=.051). See Table 1 for more details. By age 6,
children from non-affiliated homes did not significantly differ from religious children. This poster will
discuss implications for the role of: theory-of-mind, counterfactual reasoning, parents and other
exogenous influences (i.e., school) on children's belief.

1-D-52 "The apple doesn't fall far from the tree": Latinx and European American college
students' proverb comprehension

Graciela Solis’ Maureen Callanan’
"University of California, Santa Cruz

Proverb comprehension is related to important narrative skills (e.g., word knowledge and analogical
reasoning) in children and adolescents (Nippold, Allen, & Kirsch, 2001). Ethnographic work has shown
that Mexican Heritage families use proverbs in everyday conversations with their children (e.g., Barajas,
2010). In a previous study, we found that Latinx college students reported hearing proverbs from their
parents more often than European-American students (Solis & Callanan, 2017). The current study
examined cultural variation in college students' proverb comprehension. We administered a proverb
comprehension task to 62 college-aged participants and coded their comprehension of 10 proverbs.
Latinx students were coded as understanding significantly more proverbs (M=5.2, SD=1.4) than
European-American students (M=4.2, SD=1.8, F (1, 60 )=4.94, p.04). These findings suggest that Latinx
students' experiences listening to proverbs at home may contribute to better proverb comprehension.
Exploring these links may be critical in developing literacy interventions for this growing population.

E - Language Development

1-E-53 Cross-Context Statistical Word Segmentation in Infancy
Dylan Antovich, Katharine Graf Estes’
"University of California, Davis

Representations produced via statistical word segmentation appear to be word-like (e.g., Graf Estes et
al., 2007). However, it is unclear whether these proto-words can facilitate future segmentation, similar
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to known words (e.g., Cunillera et al. 2010; Mersad & Nazzi, 2012). To address this question, the present
experiment exposed 9-month-olds to two artificial languages presented sequentially. The second speech
stream included words of variable length, which can hinder statistical segmentation (Johnson & Tyler,
2010). A shared "anchor" word overlapped between the two speech contexts. Once segmented from the
first speech stream, this anchor word could seed segmentation in the challenging second stream. After
the speech exposure, we assessed listening time to syllable sequences that formed words and
sequences that did not form words in the speech. When the variable word length speech was presented
on its own, infants did not discriminate between stimulus types, t(16)=-.82, p=.43, suggesting they had
not segmented the speech. However, when infants heard both streams sequentially, their listening
pattern demonstrated a trend toward discrimination, t(9)=1.99, p=.07. Data collection is ongoing, but
these preliminary results suggest that infants could seed segmentation in a difficult, variable word
length context using word forms acquired during prior statistical learning. Infants may use the output of
statistical learning to support the subsequent acquisition of complex patterns.

1-E-54 A latent profile analysis of 6-8 year-olds reasoning abilities during a narrative task
Stephanie Buono’
"University of Toronto, OISE

This study explored children's ability to reason about a story character's mind during a narrative task.
Participants between the ages of 6 and 8 were asked to tell a story from a wordless picture book.
Following the narrative task, participants engaged in a think-a-loud task, in which they were asked to
reason about the character's emotions, thoughts, and actions based on prompts from the picture book.
Think-a-louds were transcribed and coded for emotion understanding, reasoning using pictures, and
inferencing using mental state terms. A latent profile analysis was conducted, and three distinct profiles
emerged, which differentiated participants based on whether they reasoned using pictures, made
inferences using mental state terms, or both. Profile membership significantly predicted overall quality
of narratives. This indicates that the specific mechanisms used to reason about story character's actions,
differentially predict children's ability to understand a story and construct a narrative.

1-E-55 The statistics in everyday visual experience - but not everyday linguistic experience -
support early word learning

Elizabeth Clerkin®, Chen Yu®, Linda Smith’
Indiana University

We present evidence that challenges the conceptualization of word-learning as a mapping problem and
suggests that the structure of visual objects may matter as much or more than the structure in parent
talk. A recent study showed that the frequency distribution of objects predicts the order in which the
objects' names are learned (Clerkin, et al., 2017). We extend this finding in a larger corpus of head
camera scenes from 15 infants (8 to 12 m). We again find that the frequency distribution of objects in
the 14,000 scenes is extremely right skewed with the most pervasive objects being those early learned
names. We also transcribed parent talk during these scenes. We add four new findings: First, using
latent semantic analysis, we show that the statistical structure of visual experience alone provides a rich
base for object name learning. Second, in everyday contexts, parents rarely name the objects dominant
in these scenes but instead talk about things not in view. Third, and fourth, the statistical structure of
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the words does not match that of the objects: The frequency distribution for object names is much
flatter than the distribution of objects; common object names do not differ dramatically in their
frequency. Likewise, the semantic structure of parent talk does not highlight the semantic structure of
early-learned words. In sum, early object name learning may depend heavily on the structure of objects
in visual experience rather than the ease of word-object mappings.

1-E-56 How do children think that blind people "see"? Developmental changes in the use of
visual verbs.

Giulia Elli', Marina Bedny', Barbara Landau’
"Johns Hopkins University

Verbs of perception are associated with specific modalities. The verb "see" means to perceive with the
eyes, whereas "touch" means to perceive through touch. Here, we examined how children and adults
apply verbs of visual perception to agents with atypical sensory capacities - i.e. a blind agent. In
Experiment 1, 12 4-years-olds (m age=4;6), 12 6-years-olds (m age=6;7), 12 9-years-olds (m age=9;6),
and 12 adults were asked "what part of the body" a sighted and a blind agent would use to carry out 5
visual verbs (look, peek, see, stare, watch). As a comparison, they were also asked what part of the body
a wheelchair-bound agent would use to carry out 5 motion verbs (hop, jump, run, skip, walk). For the
blind agent, adults either said she can't (47%) or extended the visual verbs to other modalities, e.g.
watch with ears (53%). Similarly, when applying motion verbs to a wheelchair-bound agent, adults either
denied she could walk, etc. (40%) or extended the verbs, e.g. walk with hands (60%). Children behaved
similarly to adults for the canonical agent (sighted and non-wheelchair bound; mixed-effect logistic
regression model: p>0.05). However, we observed a dramatic developmental shift in their responses
with respect to the blind agent for visual verbs, and the wheelchair agent for motion verbs. Even while
stating that the blind agent's eyes don't work, 4-years-olds overwhelmingly said that the agent would
use her eyes to "see" (93%; 4=8.88, p<0.05). They also said the wheelchair-bound agent would use her
legs to "walk" (85%; 4=9.38, p<0.05). By contrast, 9-year-olds never said the blind agent would use her
eyes to "see" (3=-6.9, p<0.05) or that the wheelchair-bound agent would use her legs to "walk" (3=-7.02,
p<0.05). 6-years-olds showed an intermediate pattern, being less likely than 4- and more likely than 9-
years-olds to say that a blind agent would "see" with her eyes (p>0.05) and that a wheelchair-bound
agent would use her legs to "walk" (p>0.05). In Experiment 2, we probed whether children's failures
would carry over to endorsing labels of "look" and "see" as applied to a blind agent. Children saw
photographs of the sighted, blind and wheelchair-bound agents pointing their eyes toward a pair of
objects, and were asked for each agent "Is she looking at (the object)?" and "Does she see (the object)?"
In some pictures, the sighted agents were blindfolded. For the sighted agents, all children said they were
looking and could see, unless they were blindfolded (p>0.05). However, the pattern for the blind agent
was in line with Experiment 1: 4-years old judged that the blind agent was looking at the object and did
see it (a=8.12, p<0.05), 6-years-olds showed an intermediate profile (4=-1.15, p<0.05), and 9-years-olds
mostly judged that the blind agent neither was looking at the object nor saw it (3=-6.7, p<0.05).
Interestingly, children judged more often that the blind agent was looking at the object than that she
saw it (3=-2.52, p<0.05). In sum, 4-years-olds make striking errors in applying visual verbs to others with
different capabilities, despite the fact that their behavior with respect to blindfolded agents is adult-like.
The ability to extend verbs to agents who have different capacities from the canonical person undergoes
a developmental shift between the ages of 4 and 9. This change could reflect the development of either
the lexicon, the ability to reason about agents, or the interaction between lexical and agent knowledge.
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1-E-57 The role of statistics and context in learning words from an unfamiliar language
Jill Lany®, Dora Moore? Johanna Lohman? Amber Shoaib’, Tianlin Wang’, Jessica Hay?
"University of Notre Dame, 2University of Tennessee, Knoxville

Across development, infants become more specialized in the types of sound sequences that they will
accept as labels for novel objects. Early in development, infants tend to favor sound sequences that
have high internal coherence (i.e., transitional probability - TP). Here we test whether infants come to
rely less on statistical cues as they become more proficient in their native language. English-learning 21-
to 24-month-old infants were familiarized with an Italian corpus, and were then presented with pairings
between high TP (HTP) and low TP (LTP) words and referents. Across 3 experiments (n=102) we found
that while infants continue to track TP information, high TP is no longer sufficient to give sound
sequences word-like status, especially for infants with larger English vocabularies. Infants with smaller
English vocabularies successfully mapped HTP word to referents (p<.05). However, when Italian HTP and
LTP words were embedded in carrier phrases infants showed evidence of both tracking and using TP
information in the service of word learning (p<.05). Our results suggest that tracking TPs gets learning
off the ground, and that more mature word-learning processes reflect the integration of statistical and
language-specific cues.

1-E-58 Long-term benefits of boosting vocabulary through reading and play

Emily Hopkins®, Molly Scott?, Jacob Schatz’, Tamara Toub®, Molly Collins? Jessica Lawson? Rebecca Dore?,
Marcia Shirilla®, David Dickinson? Roberta Golinkoff3, Kathy Hirsh-Pasek’

"Temple University, 2Vanderbilt University, 3University of Delaware

Early vocabulary is key for later literacy development, so it is critical to develop effective methods for
teaching words in early childhood. The current study was part of a large-scale vocabulary intervention in
low-income preschools. Teachers taught 20 target words to their students (N = 140, Mean age = 52.4
months) through weekly book reading and playful activities for four weeks. Children were tested on
target words before, immediately after, and 4.5 months after the intervention. Half of the words were
briefly reviewed between the immediate and delayed post-test. The intervention was effective at
teaching words: Children's scores increased significantly from pre- to post-test on an expressive
vocabulary measure (d = 1.07, p < .001). The interim review helped children retain their knowledge over
time: Scores for non-reviewed words were significantly lower at delayed post-test than at immediate
post-test (d = 0.56, p <.001), but scores for reviewed words did not change (d =0.10, p =.78). Scores on
non-reviewed words were still significantly higher at delayed post-test than at pre-test (d = 0.53, p <
.001). This suggests that even though these words may have been forgotten somewhat between
immediate and delayed testing, children still retained much of what they had learned over four months
later. Thus, this play and reading intervention shows potential for long-term learning of new vocabulary
in young children.

1-E-59 Preschoolers’ evaluations of definitions
Yuyue Sun’, Sofia Jimenez', Nicholas Tippenhauer’, Megan Saylor’

"Vanderbilt University
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Preschoolers can use an informants' past accuracy of providing names for objects to decide from whom
to learn. We used a selective trust paradigm to investigate whether 5-year-olds (N=23) also evaluate the
quality of informants' definitions of familiar (e.g. silly) and unfamiliar (e.g. doltish) words. Children
identified the informant who offered informative (e.g. doltish means goofy) over circular (e.g. doltish
means doltish) definitions for four familiar (M = .71, t(10) = 2.04, p = .04, one-tailed) and four unfamiliar
(M =.77,t(11) = 2.40, p = .02) words. However, children only reliably chose to learn new information
from the informative definer in the unfamiliar word condition. This new information included asking
about novel words (M =.92, t (11) = 8.86, p < .001) and novel object functions (M = .83, t (11) =3.56, p =
.002). Circular definitions of unfamiliar words may clarify that an informant is not apt to provide useful
new information.

1-E-60 Word Learning with and without Visual Cues in Children
Hatty Lara’, Yvonne Ralph’, Mandy Maguire’
'The University of Texas at Dallas

Background. Vocabulary growth is essential to academic success throughout school. Because nouns tend
to refer to concrete perceptually salient objects, they tend to be learned more quickly than verbs or
adjectives. In this study, we investigated how providing visual cues may increase the ability of children
to learn verbs and adjectives. Methods. One hundred fifteen 4-6 and fifty-five 7-9 year olds, completed a
vocabulary assessment. They were read one of 3 stories, containing 5 novel words (including nouns,
verbs, and adjectives) in 