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For your initial post, you will describe the positive and negative influences of technology
on human development during childhood (ages 3-12) or adolescence (ages 13-18).

Using the Ashford University Library, research at least one peer-reviewed article that
describes the way(s) in which technology has either positively or negatively influenced
physical, cognitive, and/or psychosocial development within childhood or adolescence
(e.g., the effects of media violence on aggression or educational products on
learning). Describe factors which may mediate the effect(s) of technology within your
selected stage (e.g., education, gender, sociceconomic status, culture, or
family/parenting). Strive to find recent work, but seminal research on the topic should be
considered as well. Evaluate the unique scholarly perspectives found in your research
and interpret the implications of technology on human development. Support your
perspective(s) with references from the required or peer-reviewed resources.
Additionally, conclude with a consideration of relevant ethical concerns (perhaps with
regard to policy decisions).
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ABSTRACT

This study aimed to conduct a systematic literature review on empirical studies of how technologies influence
young children’s learning. Eighty-seven articles published between 2003 and 2013 were identified through the
Web of Science database. We employed content analysis to identify the research trends of this topic.
“Technology evaluation,” “adults’ roles,” and “teaching approaches™ are three emerging research themes during
2008-2013. About one-third of the studies involved children who were from immigrant or low socioeconomic
status families, or had special needs. The majority of the reviewed studies revealed that the technologies had
positive effects on children’s performance across developmental domains. Particularly, in social domain, most
studies showed thal technologies enhanced children’s collaboration and interaction with others and their
development of multiculturalism. We also propose a typology for conceptualizing the complexity of the
relationships between technology use and children’s learning. We argue that children’s learning with technology
is conditioned by several factors categorized into children, adults, and technology aspects. Moreover, a trend of
examining children’s development of digital literacy emerged, involving investigation of the skills needed for
and perceptions of technology use. Lastly, while most studies viewed children as consumers of technology, their
role as creators has been understudied and deserves more research attention,
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Introduction

Contemporary young children are part of the generation of digital natives (Fleer, 2011; Prensky, 2001a, 2001b).
Young children in this study refer to children aging from 0 to 8 years (Bredekamp & Copple, 1997). They live in a
world enveloped by technologies and use technologies in their daily life (Hague & Payton, 2010; Plowman,
Stevenson, Stephen, & McPake, 2012). Many countries recognize the increasing role of technology in children’s
lives, They emphasize the development of technology-integrated curricula that are developmentally appropriate for
young children and that help to bridge young children’s digital experiences at home and in school (Mawson, 2003;
McKenney & Voogt, 2009; Plowman, Stevenson, McPake, Stephen, & Adey, 2011).

Because of the rapid development of technologies, they have changed children’s lives and ways of learning,
particularly in the past ten years. Researchers have urged a rethinking of the roles of technology in young children’s
development and consequently the development of learning theories and curricula that meet the needs of
contemporary children (Fleer, 2011; Yelland, 2011} Although many researchers and educators have advocated for
the importance of young children’s learning with technology and devoted themselves to investigating and
implementing technology-related practices, the influence of young children’s use of technologies on their
development is still controversial. Some researchers believe that the use of technologies may impede these children’s
social, emotional, physical, and cognitive development (e.g., Armstrong & Casement, 2000; Cordes & Miller, 2000),
while others support the use of technologies in improving young children’s development in the aforementioned
domains (e.g., Clements & Sarama, 2003; Plowman & McPake, 2013; Plowman & Stephen, 2003; Yelland, 2011).

Such discussion surrounds one question about which early childhood educators have been concerned: are the
technology-related practices developmentally appropriate for young children (Radich, 2013)? In terms of
developmentally appropriate practices, knowledgeable adults play important roles in scaffolding young children’s
learning within the zone of proximal development (Bredekamp & Copple, 1997; Vygotsky, 1978). Researchers are
thus concerned with the learning effect on children between adult-facilitated and technology-assisted learning. For
example, de Jong and Bus (2004) conducted a study to compare children’s learning outcomes after they listened to
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adults’ storybook reading and read e-books on their own. Ancther example of developmental appropriate practice is
that children learn abstract concepts through manipulating concrete objects (Dunn, 2001; Hsin, 2012), Researchers
have thus debated the effects of manipulating physical materials and virtual materials on children’s learning of
science or mathematic concepts (Clements & Sarama, 2003, Zacharia, Loizou, & Papaevripidou, 2012). Moreover,
promoting the development of social skills is considered one of the important developmentally appropriate practices
for young children (Bredekamp & Copple, 1997}. Some researchers have argued that technology may impede young
children’s social skills because children develop these skills through in-person interaction, and their use of various
technologies keeps them from such interaction (Armstrong & Casement, 20003, In conirast, some researchers have
indicated that technology in fact promotes children’s social development in various ways (Infante et al., 2010),
Researchers on both sides argue that the practices they advocate are developmentally appropriate, However, such
binary discussion can lead researchers and educators to overlook the complex relationships between children’s use of
technology and their learning, We therefore aim to provide a typology for effectively conceptualizing the interplay
among critical factors that influence children’s learning with technology.

Another concemn which motivated our examination of the relationships between technology use and children’s
learning is a lack of a complete, in-depth picture of the past ten years that shows (a) how technologies play a role in
children’s learning across the aforementioned four developmental domains, and (b) what research themes and
methods researchers have focused on. Although researchers have debated on and raised the importance of this topic
for the past ten years, there has been little attention given to a systematic literature review of the empirical studies
that have been conducted to understand young children’s learning with technology in different developmental
aspects. Also, an overview of the research purposes and methods of these empirical studies is needed. A more
complete picture of this topic would encourage researchers to fill the research gaps and to address issues that have
not been fully elaborated or supported with evidence. It would also consequently support the development of
technology-integrated curricula.

Researchers have paid attention to not enly how technologies affect young children’s learning across domains, but
also how young children learn to use a variety of technologies, that is, the development of digital literacy. In
comparison with the traditional view of litcracy, such new forms of literacy emphasize children’s abilities to
comprehend and create multimodal digital texts in order to communicate with texts or others (Bawden, 2008;
Lankshear & Knobel, 2008), There has been an emergent research trend in digital literacy. However, how
preschoolers and kindergarteners develop their digitat literacy and how they enact their roles as creators rather than
consumers (Taylor, 1980) of technologies have, as yet, been understudied.

In response to the aforementioned needs, we have conducted a systematic literature review and initiated an evidence-
based discussion on how technologies influence young children’s learning. We asked the following research
questions:

. How do technologies influence young children’s learning across different developimental domains?

. What are the purposes and methods focused on by researchers when conducting studies of this topic?

. What are the key factors that influence children’s learning with technology?

Method
Paper selection

In this review, the Web of Science database was used to search for articles regarding young children’s learning with
technology published from 2003 to 2013, The search of the literature was carried out in May 2013. The reviewed
articles were identified through the following procedures. First, a set of technology related keywords was used in
combination with the other set of keywords regarding target age groups by employing the Boolean operator “AND.”
The technology related keywords were technology/technologies, computericomputers, media, medium, multimedia,
digital literacy/literacies, and multimodal/multimodality. The keywords related to target age group were young
child/children, preschooleripreschoolers, kindergarten/kindergartener, early child/childhood, and early year/vears.
The Boolean operator “OR” was utilized to combine the keywords within the same set. In addition, the truncation
search technique was adopted to cover the variations of keywords. For example, technolog’ was used to search for
literature that included the word technology or technologies in the target search fields, Because the emphasis of this
review is on children’s learning, the results of the keywords search were limited to the “Education Educational
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Research” category in the database. Moreover, only peer-reviewed journal articles were selected to ensure the quality
of the studies reviewed. These articles are all indexed in Social Science Citation Index (SSCI). Lastly, targeted
articles had to be written in English due to a lack of comprehension of other languages. The database search resulted
in 273 articles for further selection. It should be noted that the articles selected for the current review are not meant
to be inclusive, but are used to explore the emergent issues of this line of research during the past decade. It might
not be appropriate to generalize the results of this study to the research field of technology-supported education in
early childhood.

Following the database search, the researchers read through the titles and abstracts of the articles to select target
papers that met the following criteria: (a) they should be empirical studies that investigated the effectiveness of a
technology on children’s learning or surveyed the relationships between technology use and children’s learning, (b)
at least one technology is adopted or reported for children’s learning, (c) the age of the participating children is under
8 years old, and (d} the full text of the articte should be available either in paper or electronic format. If sufficient
information for selecting the articles was not provided in the abstracts, the researchers then went through the major
parts of the articles {c.g., methodology and resuits) to make the judgments. If a study investigated the infiuence of
technology on learning across different age groups, only the instructions and learning results in relation to the
children under 8 years old were reviewed, However, the article was excluded if the target children were not the main
focus of the study among different age groups, Furthermore, if the main focus of the research was on technology
development or instructional design and no essential outcome data were provided, the article was excluded as well,
After this selection process, 87 articles were identified for this review. A complete list of the reviewed articles can be
downloaded from http://goo.gl/bT7DsK.

Paper analysis

The identified articles were analyzed using a content analysis technique. NVivo 10 analysis software was utilized to
facilitate the development of the coding scheme. First, 18 articles were randomly selected and read by the authors to
develop an initial coding scheme in accordance with the research questions. Next, another 54 articles were randomly
selected and assigned to the first and second authors. Each author coded 27 articles independently. When there was a
need to add, remove, merge, or modify a code, the authors discussed the code until a consensus was reached. After
both authors completed the previous coding process, the remaining 15 articles were coded by both authors
independently. The inter-coder agreement was calculated for the coding results of these 15 articles. Agreement
reached 87 %.

Several rules were applied to the coding task. When there was more than one study reported in the article, only the
study/studies that met the review criteria would be coded (e.g., Manches, O'Malley, & Benford, 2010). If all the
studies met the review criteria, they were coded separately as individual articles (e.g., Magnan & Ecalle, 2006). If
more than one study was conducted in an article but the results were integrated among studies, those studies were
coded as one article (e.g., McPake, Plowman, & Stephen, 2013). As a result, 94 studies from 87 articles were
analyzed. Participating children in these studies aged from 0 to 8 years. Children’s use of technology refers to their
engagement in activities involving various types of technology and concomitant development in various domains.
The types of technology identified from these studics include information and communication technology (ICT)
(e.g., computer programs and Internet), multimedia (e.g., E-books and TV} and digital devices (e.g., interactive
whiteboard and robot).

Coding scheme
The coding structure developed through the content analysis consists of five categories, with each including several
sub-categories,

Research purposes

Six research purposes were identified. If a study involved more than one research purpose, only the major one was
coded. These research purposes are described as follows.
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. Technology evaluation: Investigate the influence of technologies on children’s learning.

. Technology vs. tradition: Compare the influence of technology-assisted learning and traditional ways of
learning (without technology).

) Teaching approaches: Compare the influence of different teaching and leaming approaches or models
embedded in the design of a technology. For example, a study compared the effects of systematic and
unsystematic phonics training on language learning (De Graaff, Bosman, Hasselman, & Verhoeven, 2009).

. Mechanism design: Compare the influence of different mechanism designs adopted in the same technology.
For example, a study revealed how different interfaces (i.e., individual and paired control) led to different
behavior of children (Druin et al,, 2003},

. Adults” roles: Investigate adults’ roles in children's technology use, including adults’ facilitation of children’s
engagement in using technology, adaptation of their teaching to respond to children’s learning with
technology, and perceptions of children’s technology use.

. Consumers vs. creators: Explore the ways in which children learn content delivered by technologies
{consumers) or create digital texts and write program to solve problems {creators).

Research design

Five major research designs were identified including: experimental design (with random assignment), quasi-
experimental design {without random assignment), one group pre/post-test or post-test only design, case study, and
survey. Any research designs other than these five methods were categorized as “‘Others.” If a study adopted more
than one research design, only the major one was coded.

Research participanis

Children were grouped into those with a general background and those with diverse backgrounds. Children were
categorized as diverse if they were from immigrant or low sociocconomic status families, or had special needs (e.g.,
reading difficulties, dyslexia, developmental delay, Autism, Down syndrome, or pre-, peri- and post-natal
complaints).

Developmental domains

Four developmental domains were used to classify the learning results: the cognitive, social, emotional, and physical
domains. Under the cognitive domain, the results were further categorized into different learning areas including
language and literacy, digital literacy, math, science, cognitive abilities, and others, When there were multiple results
reported in a study, each result was coded into a developmental domain. If the result was related to the cognitive
domain, the specific area under the cognitive domain was coded.

Learning results

Each learning result was also categorized into positive, negative, no difference, or depends. When a result was coded
as depends, it indicates that the effectiveness of the technology for children’s learning was conditional by various
factors {e.g., children’s age, adults’ roles, or mechanism designs of technology). The conditional factors were also
coded for further analysis and discussion.

Results and discussion
The analysis results are presented in the following subsections. First, an overview of the descriptive statistics is
provided. Second, cross-analysis results between reviewed cafegories, including research purpose and research

design as well as developmental domains and learning effectiveness are reported. Following the quantitative analysis
results, the in-depth analyses and discussion are organized inte four parts: a typology for conceptualizing young
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children’s learning with technology, an emergent discussion of digital literacy, the supports of technology for
children’s social development, and children’s roles as creators of technologies.

Overview of the reviewed studies

Among the 87 reviewed articles, 23 were from 2003 to 2007 and 64 were from 2008 to 2013, The number for the
latter period is more than 2.5 times that of the former period. This indicates an increasing interest on this topic during
the last six years. All of these articles were published in 43 peer-reviewed journals. More than half of the articles
were published in nine journals: Computers & Education (14 articles), the Journal of Computer Assisted Learning (7
articles), the Jouwrnal of Educational Computing Research (4 articles), Reading and Writing (4 articles), the
Australasian Jowrnal of Early Childhood (3 articles), the British Journal of Educational Technology (3 articles), the
Journal of Research in Reading (3 articles), Reading Reseavch Quarterly (3 articles), and Research in
Developmental Disabilities (3 articles).

Table 1 provides an overview of the 94 studies in this review, The majority of the studies aimed to evaluate the
influence of technologies on children’s learning, compare the effectiveness of interventions with and without
technology-assisted learning, and investigate the roles of adults in children’s use of technology. Moreover,
“technology evaluation,” “adults’ roles,” and “teaching approaches™ are three emerging research topics during 2008-
2013. In addition, more than half of the studies employed cither experimental or quasi-experimental design, while
more than a quarter of them were case studies. Lastly, about one-third of the studies concerned the learning of
children of diverse backgrounds, including those from immigrant or low socioeconomic status families (13 studies)
or had special needs (19 studies). This finding implies that researchers have noticed the affordances of technology
for educators to scaffold the learning of these children.

Table 1. Rescarch purposes, research design, and research participants by publication year

Publication Year

2003-2007  2008-2013 Total
n (%) n (%) n (%)
Research Purpose Technology Evaluation 9(9.6) 26 (27.7) 35(37.2)
Technology vs. Tradition 13 (13.8) 12 (12.8) 25 (26.6)
Teaching Approaches 0 (0.0) 7 (7.4} 7 (7.4}
Mechanism Design 2(2.1) 4(4.3) 6(64)
Adults’ roles 1{1.) 15 (16.0) 16 (17.0}
Consumers vs. Creators 1(1.1) 4(4.3) 5(5.3)
Research Design Experiment 4(4.3) 24 (25.5) 28 (29.8)
Quasi-experiment 12 (12.8) 10 (10.6) 22(23.4)
One group pre/post-test or post-test 2 (2.1) 202D 4 (4.3)
design
Case study 7(7.4) 20 (21.3) 27 (28.7)
Survey 1(1.1) 8(8.5) 9 (9.6)
Others 0(0.0) 4(4.3) 4(4.3)
Research General 15 (16.0} 47 (50.0) 62 (66.0)
Participants
Diverse 11 (11.7) 21(22.3) 32 (34.09

Cross-analysis results
Research purpose vs. research design

Table 2 shows the cross-analysis results of the research purposes and research designs. When the studies focused on
describing how young children used technology in situ, they mostly adopted a case study design, followed by the
survey method used to provide generalizable patterns of children’s technology use. It should be noted that these
survey studies either collected data reported by adults (i.e., parents or teachers) or utilized data from nationwide
databases. The experimental and quasi-experimental designs were employed by almost all studies aiming to compare
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the effects of technology-supported leaming with conventional approaches and those aiming to compare different
technology designs (i.e., embedding teaching approaches and mechanism designs). Although experimental and
quasi-experimental designs were also adopted by the majority of the studies that investigated the influence of adults’
roles in learning, studies that applied the case study method could provide in-depth observation of adults’ roles in
children’s use of technology. With the least studied topic “consumers vs. creators,” all studies were conducted using
the case study method.

Tabie 2. Frequencies and percentages of research purposes and research designs

Research Design

Research Purpose Experiment  Quasi- One group Case study  Survey Others
n (%) Experiment  pre/post-test n (%) n (%) n (%)
n (%) or post-test

design

n {%)
Technology Evaluation 2{2.1) 221y 4(4.3) 15(16.0) 9(9.6) 3(32)
Technology vs. Tradition 8 (8.5) 15 (16.09 0(0.0) 1(L.1) 0(0.0) 1 (1.1)
Teaching Approaches 7(7.4) 0{0.0) 0 (0.0) 0(0.0) 0 (0.0} 0 (0.0)
Mechanism Design 3(3.2) 2(2.1) 0(0.0) 1(1.1} 0(0.0) 6{0.0)
Adults’ roles 8(8.5) 3(3.2) 0(0.0) 5(5.3) 0(0.0) 0(0.0)
Consumers vs. Creators 0(0.0) 0 (0.0) 000.0) 5(5.3) 0 (0.0) 0 (0.0)

n: Total number of studies

We further applied a chi-square test and found the associations between research purpose and research design
significant (* = 43.39, P2 < .001). Researchers used the design of experiments (i.e., experimental, quasi-experimental,
and one group pre/post-test or post-test design) more ofien than non-experiments (i.e., case study, survey, and others)
when they compared technology-assisted and traditional ways of learning (AR = 4.1) or the effectiveness of
technologies designed on the basis of different teaching approaches or mechanism (AR = 2.7). In contrast, the design
of non-experiments outnumbered experiments  significantly when the research purposes were “technology
evaluation” (AR = 5.2) or “consumers vs. creators” {AR=2.7).

Developmental domains vs. learning effectiveness

Among 94 studies, 83 investigated the influence of technology on cognitive learning, Social learning is the second
most frequent developmental domain emphasized by the studies (n = 19), followed by the emotional domain (n = 12)
and the physical domain (n = 2). Most of the studies targeted one domain (n = 76), several studies considered the
influences of technologies on two domains (n = 15) (e.g., cognitive and social domains or cognitive and emotional
domains), and only three discussed resulis across more than three domains. Within the 83 studies that emphasized
cognitive learning, different areas of learning were supported including language and literacy (n = 47), digital
literacy (n = 19), math (n = 12), science (n = 6), and general cognitive abilities (e.g., problem solving, working
memory, self-regulation, and creativity) (n = 12). In other words, cognitive learning is the most investigated domain,
and under this domain, the field of language and literacy learning has attracted the most attention, The potentials of
using technology to support learning in other domains and other cognitive fields are needed. As for learning results,
61 studies reported positive findings, 24 reported no differences, and only 2 reported negative outcomes, It seems
that the majority of the studies indicated an overall positive effect of technologies on learning, However, it should be
noted that two biases might contribute to the overwhelmingly positive results. One is that authors are more likely to
submit papers with positive learning outcomes. The other is that the reviewed papers were limited to educational
research. Papers in other fields (e.g., pediatric and psychology)} may concern more about negative effects and are
suggested to be included in future studies. Moreover, another important finding is that more than half of the studies
(n = 51) found that the effect of technology-supported learning is conditional. An in-depth exploration of the
conditional factors is elaborated in the following subsection. Table 3 and Table 4 show the results of cross-analysis
between developmental domains and learning effectiveness. Because a study with more than one result would be
coded into different categories, only frequencies are provided to illustrate an overal] distribution of developmental
domains by learning effectiveness.
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Table 3. Frequencies between developmental domains and learning effectiveness (n = 94)
Learning Effectiveness

Developmental Domain Positive Negative No difference Depends
Cognitive aspect 53 2 20 47
Social aspect 13 1 4 3
Emotional aspect 10 0 ] 1
Physical aspect 2 0 0 0

Table 4. Frequencies between cognitive domain and learning effectiveness (n = §83)
Learning Effectiveness

Cognitive Domain of Development Pogitive Negative No difference Depends
Language and literacy 26 1 16 32
Math 8 4] 2 7
Science 4 0 ] 3
Digital literacies 17 1 0 5
Cognitive abilities 7 0 2 3
Others 2 0 0 0

A typology for conceptualizing young children’s learning with technology

As mentioned ecarlicr, we found that the influence of technology on children’s learning is conditional. We then
further identified several conditional factors and categorized them into three key components: adults, children, and
technology. Moreover, we proposed a typology that displays the complex relationships among the three components
(see Figure 1). This typology shows the reciprocal interplay between children and technology, and adults play as
mediators between children and technology. It should be noted that the effects of these factors are not conclusive.
We did not attempt to synthesize these effects but highlighted potential avenues for future research.
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Figure 1. A“_tygoiagy of factors that influence children’s learning thrl)t?gh 7techn010gy.

The children aspect

The impact of technology on children’s learning is conditional by children’s age, experience, time spent using the
technologies, and gender. In terms of children’s age, when comparing the effect of the technology-related

97




intervention on children of different age groups, older children tended to outperform younger children (e.z.,
Andrews, Woodruff, MacKinnon, & Yoon, 2003; Cviko, McKenney, & Voogt, 2012; Korat & Shamir, 2012), or the
intervention had a statistically significant effect on older children but not on younger children (e.g., Manches et al.,
2010; Watson & Hempenstall, 2008)

correct prior knowledge of a balance beam learned more from the experimentations regardless of the different ways
in which they conducted the experiments. In contrast, a study suggested that having more prior knowledge may be a
disadvantage for children’s technology-related learning. Levy (2009) revealed that young children’s accumulated

Another factor is children’s computer access at home. Studies have shown that children’s computer access at home is
positively correlated with their performance in reading (e.g., Bittman, Rutherford, Brown, & Unsworth, 20]1;
Magnan & Ecalle, 2006}, math (e.g., Judge, Puckett, & Bell, 2006), cognitive development (Fish et al,, 2008), and
computer-esteem and skills (Hatzigianni & Margetts, 2012; Sackes, Trundle, & Bell, 2011). However, Puckett and
Bell (2006) found that children’s trequent use of computer programs for reading was negatively correlated with their

skills four months after the intervention, Also, studies have revealed that the more time that children spent on the
technology-supported intervention, the better performance they had (Lonigan et al., 2003; Segers & Verhoeven,
2005). However, Ryokai, Farzin, Kaltman, and Niemeyer (2013) found that some children in their study showed
negative performance slopes regarding the ability to track multiple objects over computer-assisted intervention
5essions.

Gender difference in computer-related performance is another topic that researchers emphasized. The effect of
technology use for boys and girls varied. A study indicated that girls had a higher developmental rate of computer
skills than boys (Sackes et al., 2011), while another study found that boys had better learning outcomes than girls
after playing a noncompetitive mathematics game (Wei & Hendrix, 2009).

Other children’s backgrounds, such as second language learners and children’s social economic status, are factors
that researchers examined when investigating topics regarding how technology influences children’s learning (eg,
Kim & Chang, 2010; Sackes et al,, 2011),

The adults aspect

follows. First, adults facilitate children’s engagement in using technology to learn (e.g., Eagle, 2012; McKenney &
Voogt, 2009). Children leamed more from using technology when adults provided them with a safe climate,
encouraged them to participate in conversation, involved them in establishing the goals of the activity, and
maintained their interaction with the adults and with the technology.

Second, adults adapt their teaching to respond to children’s learning with technology. For example, Clements and
Sarama (2008) stated that children gained most from a technology-integrated, mathematics curriculum in which the
teachers adapted the learning activities based on their understanding of the learning trajectories and the children’s
prior knowledge. Similarly, Shamir, Korat and Barbi (2008) found that teachers’ adaptive instruction for technology-
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Fourth, adults’ teaching in conjunction with technology-assisted learning maximijzes the effect of technology on
children’s learning, whereas adults’ teaching and technology-assisted leaming alone had less effect on children’s
learning gains (Eagle, 2012; Segal-Drori, Korat, Shamir, & Kiein, 2010). Segal-Drori et g, (2010} found that
children who read electronic books and received teachers’ instruction that promoted emerpgent reading outperformed
those children who read electronic books without adylt instruction, They also outperformed those children who read

printed books with adylt instruction,

The technology aspect

Stndies have revealed the
et al., 2003; Korat & Shamir, 2012). For instance, Druin et al. (2003) found that different designs of interfaces

individual mouse and controlled the interface indcpendently; in the other condition, cach actign needed to be
confirmed by the other paired child. The authors found that the former, flexible condition led chiidren to talk more
about the content of the tasks, The latter, structured condition Jed the children to tatk more about the shared goals and
function of the mouse.

Lastly, the content of the technologies also plays a role in children’s development. Conncrs-Burrow, McKelvey, and
Fussell (2011) indicated that children’s viewing of age-inappropriate content of televisjon programs (i.c., PG-13 or
R-rated videos and movies) was related to their aggressive and hyperactive behavior problems in the classroom,
They stressed that it was the content of the television programs rather than the amount of time children spent

Emergent discussion on digital literacy
Among the research topics devoted to the understanding of children’s cognitive development and technology use,

children’s literacy learning was the most studied. While most researchers emphasized such traditional ideas of
literacy, some have explored new formg of literacy made possible by the development of digital technologies and the
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internet: digital literacy. These researchers examined young children’s digital literacy development from two aspects:
(a) skills and competences needed to use technology, and (b) perceptions of technology use.

Skills and competences needed to use technology

The majority of the studies related to young children’s digital literacy development involved the skills and
competences that children had or needed to use technology including;

Children’s ability to use a mouse and touchscreen: Studies have been conducted to examine the ways to
improve young children’s computer skills with a mouse or touchscreen. For example, Shimizu, Yoon and
McDonough (2010) developed a training program that was found to be effective in reinforcing
developmentally-delayed preschoolers’ point-and-click skills with a mouse and their eye-hand coordination.
Donker and Reitsma (2007) compared two ways of using a mouse, drag-and-drop versus click-move-click, and
found that the former resulted in fewer interaction errors and was more appropriate for kindergarteners and
first graders,

Chiidren’s learning of computer programming (Fessakis ef al., 2013; Matthews & Secow, 2007): Studies have
revealed that young children can learn the basic concepts of programming. In Fessakis, Gouli and Mavroudi’s
(2013) study, the participating kindergarteners were able to use commands to solve programming problems.
Through the intervention program, kindergarteners learned basic programming concepts, including “command,
sequential execution of commands, program, logical errors, testing and debugging of programs” (p. 94).

The digital tools and technology-related literacy practices that children had at home {Plowman, Stephen, &
McPake, 2010; Plowman et al., 2011): Researchers adopted a sociocultural approach to literacy learning and
found that preschoolers encountered technology and read digital texts in their daily familial life. These children
knew how to play DVDs, use remote controls to locate and change TV channels, use digital cameras, mobile
phones or tablets to take pictures, resize windows on a computer, type letters and use drawing tools on
computers, play games on computers, mobile phones or tablets, and so on. Children had accumulated the
knowledge of digital literacy from daily technology-related practices at home. Researchers are concerned with
the discrepancy between home and school regarding children’s learning of digital literacy. This is because
teachers in preschools often do not draw upon children’s knowledge of digital literacy in order to advance their
learning with technology (Plowman et al., 2010).

Children as creators of multimodal, digital texts: McPake, Plowman, and Stephen (2013) described that a
three-year-old boy in the U.S. was proficient in taking photos. He and his five-year-old sibling sent photos and
emoticons when making video calls to their relatives in Australia, The researchers stated that the boy learned to
develop a storyline “in visually meaningful and engaging ways, beginning to develop the skills to create new
and (socially) valuable narratives” (p. 427). In O'Mara and Laidlaw’s (2011) study, young children were able
to create multimodal stories consisting of audio narratives, pictures, video clips, and digital drawings and texts,
Furthermore, they had the ability to transform content from one mode (sigh system) to another to make sense
of and communicate with niultimodal texts, Mills (2011) indicated that this transformation process, called
transmediation, was demonstrated by eight-year-olds in her study. The children translated written texts into
Images and their drawings into a film, They also transformed their handwritten comics into digital online
comics. The role of children as creators of technology will be discussed in a later subsection,

Children’s ability to read and comprehend multimodal, digital texts: Studies have revealed that young children
are able to use multimodal cues to comprehend the meaning within the contexts of digital texts. Such
multimodal cues include pictures, symbols, sound, images, and gestures, which were used across a variety of
technologies, such as TV, computers, mobile tablets, mobile phones, game consoles, and touch screens (e.g.,
Levy, 2009; McPake et al., 2013).

Children’s ability to search for information enline: Young children are capable of using search engines, such as
Google and YouTube to locate information they need. For example, Davison (2009) described that a six-and-
half-year-old boy used Google to search for more information about the lizard he learned from a book. O'Mara
and Laidlaw (2011} found that 3- and 5-year-olds were interested in selecting and viewing online programs and
video clips on YouTube or other internet resources.
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Perceptions of technology use

perceptions of the social and cultural roles of technologies, and (b) perceptions of their capability to use computers,
that is, their computer self-esteem. Studies have shown that preschoolers had learned the social purposes of
technology (McPake et al, 2013; Plowman et al, 2012), These social purposes inciuded communication,
maintaining social ties, eniertainment, study, and adults’ employment. With regard to children’s learning of the
cultural conventions of using technology, McPake et al. (2013) described that when making a video call, a three-
year-old boy considered his  communication partners’ viewpoints and emotions, and then he chose the most
appropriate photos to send to them. His behavior demonstrated that he was aware of the culturally appropriate ways
of making a video call. In terms of children’s development of their computer self-esicem, it was positively correlated
with their computer access at home and in school (Hatzigiamni & Margetts, 2012).

Technology supports children’s social development

Some researchers believe that children at a young age should avoid using technology because it keeps them from
interacting with others and therefore impedes the development of their social skills {e.g, Armstrong & Casement,
2000; Cordes & Miller, 2000). In contrast to this viewpoint, we found that only one reviewed study revealed that the

Second, the technologies used at home facilitated adult-child interaction and maintained famiiy relationships,
Researchers described how young children worked with adults (e.g., parents, grandparents, relatives) to achieve the
shared goal of the technology-related activity and reinforce their ties with family members. For instance, the 3-6-
year-old grandchildren and the grandparents helped each other in computer activities. While the children taught their
grandparents how to play a computer game, the grandparents helped the children with the linguistic and cultural
knowledge needed to play the game (Kenner, Ruby, Jessel, Gregory, & Arju, 2008).

Third, technology was related to young children’s developmenti of multiculturalism, Ag Perry and Moses (201D
indicated, televisjon programs in the U.§, reintforced immigrant children’s development of their cultural
identification with their country of origin, Sudan, However, in terms of the effect of the television programs in
changing young children’s attitudes toward the non-majority, Persson and Musher-Eizenman (2003) indicated that
regardless of how the show was presented (i.¢., rea] people, animatjon, puppets), after watching the show, the 3- to 6-
year-olds in the U.S, maintained their preference for White over people of other ethnjc groups.

Children’s roles as tonsumers and creators of technologies

As shown in Table 1, unlike most of the studies that viewed children as consumers of pre-designed learning content
delivered by technologies, only five studies explored and observed children’s use of technology as creators, either by
creating digital artifacts such as multimodal texts, paints, photos, and videos (e.g., McPake et al,, 2013; Mills, 201 1§
or by writing or modifying programs to solve problems (Fessakis et al, 2013). The roles of children in using
technologies can correspond to the tutor/tool/tutee framework proposed by Taylor (1980). This framework provides
an important foundation to classify all educationa] computing when researchers consider the roles of technologies in
education. When chiidren recejve instruction like consumers, technologies are employed as tutors for their learning,
Most of the technologies adopted in the reviewed studies played this role. For example, a computer game wag
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designed to teach children about light and shadow (Hsu et al, 2011).0r e-books were implemented to promote
children’s literacy {e.g., Korat, 2010}, When children become creators of learning, the technologies can be either
used as tools or tutees, For example, tablet PCs, digital cameras Or recorders, and computer programs are a]] tools for
children 1o €xpress and communicate thejr ideas or to €Ngage in social interactions with family members. With the
increasing availability of varioys technologies at home and in schools, there would be a great Opportunity for
promoting children’s learning by using these technology tools. On the other hand, the Logo-based programing
environments, the Ladybug leaf and the Ladybug maze, adopted by Fessakis and his colleagues (2013) demonstrated
an example of using technology as tutees. Children can modify the Program or create new programs to lead the
ladybug (the character in the software) through a leaf Scholars have suggested that by using technology ag tutees,
learners could lear in more depth, learn more about the learning process, and link their €xperience to the
fundamenta] concepts of learning subjects (c.f, Taylor, 1980).

Implications

positive, negative, no difference, and “depends.” To examine the learning effectiveness more precisely, a statistical
meta-analysig is suggested to examine the degree of effectiveness of the learning resuits. Lastly, how different types
of measures may influence the results of learning outcomes will need further investigation,
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Using the Ashford University Library, research at least two peer-reviewed articles that
explore trends with regard to a debated behavior, either the effects of parental smoking
on children/adolescents or childhood/adolescent obesity/diet and exercise (You may
use articles from the recommended resources list). Evaluate the unique scholarly
perspectives found in your research. In addition, appraise some of the public policies
that have been enacted to counter the issues arising from second-hand smoke or poor
nutrition/exercise habits on your selected developmental period. Suggest and describe
additional or alternate policies that might be enacted to counter the negative aspects of
such circumstances.

Using the APA’s Ethical Principles and Code of Conduct (Links to an external site.)Links
to an external site., analyze ethical considerations in developmental psychology related
to the creation and/or implementation of public policy regarding smokmg bans or
diet/exercise for children or adolescents.

» Is the creation of public policy necessary in this area?
« Based on the professional standards, is the creation of such policies ethical?

Describe how these types of policies are effective.

« In what ways do these policies enhance and/or hinder physical, cognitive, and/or
psychosocial development for the affected person?

« Are there equally effective self-imposed restrictions that might be used instead?

» How would you implement your suggested policy, and how would you plan to test
the efficacy of the policy versus self-imposed restrictions?

Use evidence from the resources to support your statements.
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Morbidity and Mortality Weekly Report

Vital Signs: Obesity Among Low-Income, Preschool-Aged Children —
United States, 2008-2011

On August 6, 2013, this report was posted as an MMWR Early Release on the MMWR website (btep:/fwww. cde. gov/mmwr).

Abstract

Background The prevalence of obestty among U S. preschoolers has doubled in recent decades Chlldhood obESlty _

states, the District of Columbia, and two U.S. territories who part1c1pated in the Pcdlatric Nutrltlon Surveillance System. :
during 2008-2011 were used to estimate state obesity prevalence. Obesity was defined as havmg an age- and sex-specific.
body mass index 295th percentile, according to the 2000 CDC growth charts, Logistic regression models adjustcd for
age, sex, and race/ethnicity were used to examine trends in the state-specific obes1ty prevalence.

Results: During 2008-2011, statistically significant downward trends in. obesnry prevalence were observed in 18 states :
and the U.S. Vlrgm Islands Florida, Georgla, MlSSOUI’l, New ]erscy, South Dakota, and the u. S Vtrgm Islands had the' :

.preschoolers were observed in 19 of 43 states/territoties exammed Contlnued preventlon efforts are needed to sustain

and expand the 1rnp1ement.1tmn and evaluatlon of populanon levcl mterventions to prevent childhood obes1ty

introduction

Data from the National Health and Nutrition Examination
Survey indicate that nationally the prevalence of obesity remains
high among all youths, including preschool-aged children, however
there was no statistically significanc change in obesity prevalence
between 2007-2008 and 2009-2010. During 2009-2010, the
prevalence of obesity was 12.1% among U.S. children aged 2-5
years with higher rates among some subgroups including non-
Hispanic black (18.9%) and Hispanic (16.2%) children (7).
Childhood obesity is associated with negative physical and mental
health consequences (2). Overweight or obese preschoolers are five
times as likely as to become overweight or obese adults as their non-
obese peers (3). Preventing obesity carly in life is a public health
priority to improve health across the lifespan.

National estimates of the prevalence of obesity describe the extent
of the problem for the U.S. populadon. However, state-specific
obesity prevalence estimates provide opportunities for state and
focal health departiments to monitor progress in controlling and
preventing obesity. In addition, state-specific estimates are important
because there is variability among states in demographic and other
factors that might influence obesity and appropriate prevention
stratepies and decision-making related to programmatic efforts,
environmental supports, and policies might differ.

Limited studies are available on state-specific trends in
obesity prevalence among young children. The few published
reports focus on older school-aged children and adolescents
(4-6) and use parent/child reports of height and weight to
calculate body mass index (BMI) (4,5). Other reports on
young children (7,8)* have used data from CDC’s Pediatric
Nutrition Surveitlance System (PedNSS); one report showed
thar among 44 states/territories during 2003-2008, nine
showed a significant decline in obesity, 24 showed significant
increases, and 11 showed no staistically significant change
(7). The prevalence of obesity among low-income preschool
children remains high. In 2011, the prevalence of obesity for all
contributors to the PedNSS was 14.4%, was approximately 4%
points higher than in the early 1990s" and varied considerably
among states/territories. This report extends earlier PedNSS
analyscs (7,8) by examining the state-specific prevalence and
trends of obesity during 2008-2011.

* Dalenius K BE, Smith B, Polhamus B, Grummer-Strawn L. Pediarric nutrition
surveillance 2010 report. Atlanta, GA: US Department of Health and Human
Services, CDC; 2012,

YCDC. Pediatric Nutrition Surveillance Sytem, Atlanta, GA: US Department
of Health and Human Services, 2013. Available at htp:/fwww.cde.gov/pednss/
pednss_tables/pdfinational_table12.pdf.
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Methods

PedNSS is a state-based public health surveillance system that
monitors the nutritional status of low-income children from
birth through age 4 yeats. Data are primarily collected from
participants in the Special Supplemental Nutrition Program
for Women, Infants, and Children (WIC). About 50% of low-
income children eligible for WIC are enrolled (9), bur data
from other programs such as the Early and Periodic Screening,
Diagnosis and Treatment program, and the Maternal and Child
Health Bureau Title V program are also included. Not all W1C
agencies submitted dara to the PedNSS during 2008-2011 (9.
Data were collected from children and their caregivers during
routine visits to local public health clinics approximately rwice
per year. Children’s heights and weights were directly measured
by trained clinical seaff using standardized protocols. All dara
were submitced electronically 1o CDC, One randomly selected
clinical record per child, per year, was used in this study.
Obesity was defined as having an age- and sex-specific BMI
295th percentile according to the 2000 CDC growth chars,$

This study included approximately 12,1 million children
aged 2—4 years from 43 PedNSS contributors, including 40
stares, the District of Columbia, and two U.S, territories (UJ,S.
Virgin Islands and Puerro Rico) that consistently reported
dara annually to PedNSS and used consistent mechodology
during 2008-2011. Heighr, weight, and BMI data that were
missing (n = 258,310; 2.1%), miscoded (n=8,124; 0.1%), or
biologically implausible¥ (n = 285,572; 2.4%; ¢.g., height-for-
age z-score <-5.0 or 3.0, weight-for—age z-score <-4.0 or 5.0,
or BMI-for-age and sex z-score <-4.0 or >5.0) were excluded
from all analyses, leaving an analytic sample of 11,590,087
low-income preschool children, The average sample size among
states/territories across all years of study ranged from 2,516
to 294,209,

The state-specific prevalence of obesity among low-income
preschoolers during 2008-2011 was calculated. To examine
trends in the state-specific obesity prevalence during the study
period, logistic regression models were used, adjusted for age, sex,
and race/ethnicity. Adjusted odds ratios (AORs) were calculated
to determine the estimated annual change in odds of obesity.
To determine whether changes in obesity prevalence could be
explained by socioeconomie status of participants, a secondary
analysis was conducted that included household income as part
of the adjusted model. AORs were considered statistically sig-
nificant at p<0.05. Compared with the 2008 study population,
the 2011 study population was older and included a slighdy

5 Kuezmarski R], Ogder CL, Guo 88, et al. 2000 CDC growth charts for che
United States: methods and development, Vital Healch Stat 11 2002:(246).
Available ar hep:/fwww.edc.govinchs/darasseries/sr_11/sr1 1_246.pdf.

Y Additional information available at http://www.cdc.gov.’nccdphp.’dnpa/
growrhcharrs:’resourceslbiv-cumes.de.
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smaller proportion of non-Hispanic whites and a slightly larger
proportion of non-Hispanic blacks (Table 1).

Results

During 2008-2011, a total of 19 states/territories reported
significant downward trends in obesity prevalence among
low-income preschoolers (Figure 1). Among them, the largest
decline in obesity prevalence was in the U.S. Virgin Islands
(AOR = 0.92; CI = 0.87-0.97), where there was a decrease in
the prevalence of obesity from 13.69% in 2008 10 11.0% in
2011, an absolute decrease of 2.6 percentage points (Table 2),
In five additional states (Florida, Georgia, Missouri, New
Jersey, and South Dakota) the absolute decrease in obesity
prevalence from 2008 to 2011 was »1 percentage point. Across
the 19 states/territories with significant downward trends, the
absolute decrease in obesity prevalence from 2008 1o 2011
ranged from 0.3 t0 2.6 percentage points. The relative decreases
in obesity prevalence among the 19 states/terrirories ranged
from 1.8% to0 19.1%,

An additional 21 states/terricories experienced no signifi-
cant trend in obesity prevalence. Three states experienced a
significant upward trend in obesity prevalence. The absolute
increase in obesity prevalence from 2008 to 201 I for the three
states ranged from 0.6 to 0.7 percentage points. The relative
increase in obesity prevalence among the three states ranged
from 5.29% o 6.4%.

In a secondary analysis of the 34 states/territories that had
complete data on houschold income, houschold income was
added to the logistic regression model. Among these states/
territories, significance changed for only one state, Montana
went from no significant trend to a significant decrease in the
prevalence of obesity (AOR = 0.97, Cl = 0.94-1.00).

In 2011, the prevalence of obesity among states/terrirories
in the study ranged from 9.2% 10 17.99 (Table 2). Ten states/
territories had an obesity prevalence >15% {Figure 2), with the
highest prevalence in Puerto Rico (17.99%). Six states/territories
had an obesity prevalence <129%. The lowest obesity prevalence
was in Hawaii (9.2%).

Discussion

In recent years there have been small bur significant decreases
in childhood obesity, The finding thar 19 states/territories expe-
rienced a decrease in obesity among low-income preschoolers,
a vulnerable population, adds to recent findings from local
data of low-income preschoolers {(10,11) and studies observing
decreases among children with higher socioeconomic status
(SES) (12). The specific factors that might have contributed
to the differential changes in obesity prevalence by state could
not be readily identified. States likely differ by cultural and
other factors that affect diet, activity, and weight as well as the
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TABLE 1. Distribution of study population, by age, sex, and race/
ethnicity — Pediatric Nutrition Sy rveillance System, United States,
2008 and 2011

FIGURE 1. Decreases and increases** in obesity® prevalence from
2008 to 2011 among low-income preschool-aged children —
Pediatric Nutrition Surveillance System, United States

2008 2011
Characteristic No. {%%) No. %) p-value*
Age (yrs)
2 1,047,733 (38.1} 1,041,948 (36.2)
3 888,399 (32.3) 946,112 (3290 <0001
4 811,701 {29.5) 883,408 (30.9)
Sex
Boys 1,386,995 (50.5) 1,456,503 (50.6) 0.001
Girls 1,360,838 (49.5) 1,420,965 (49.4)
Race/Ethnicity
Nen-Hispanic, white 972628 {36.9) 989,639 (36.1)
Non-Hispanic, black 532,968 (20.2) 572,159 (20.9)
Hispanic 1,030,325 (39.1) 1,069,255 {39.0) <0.001

American Indian/Alaska 24362  (0.9) 25,224 (0.9
Native
Asian/Pacific Islander 77872 (2.9} 85475  (3.1)

* p-value of chi-square test for the difference in the distiibution of the
derographic characteristics from 2008 to 201 1.

implementation of policy and environmental interventions
used to improve nutrition and physical activity. For example,
reductions in obesity prevalence might reflect a combination
of contributing factors, such as local and state initiatives that
focus on the implementation of nutrition and physical activity
standards for early care and educarion (ECE) programs (73)
and efforts to improve healthier food options and physical
activity offerings in communities (/4). Federal policy changes
such as the alignmenc of the WIC package of nutritious foods
with the Dietary Guidelines for Americans (15) might have
led to improved diets among low-income preschool children
and their families, Population-level changes in behavior such
as increascs in breastfeeding (16) also might have contributed
to declines in obesity.

During the same period, national initiatives such as Lets
Move,™* reports such as the White House Childhood Obesity
Task Force Report,t* and recommendations from groups
including the National Resource Center for Health and Safety
in Child Care and Early Education, American Public Health
Association, American Academy of Pediatrics (13}, and the
Institute of Medicine (/7) and media coverage have drawn
attention to childhood obesity by building awareness and
identifying stakcholders and potential actions to address the
problem. Parents, schools, ECE providers, health-care provid-
ers, business leaders, the faith community, and state and local
officials are among che groups identified in exXpert recommen-
dations as stakeholders in the prevention of carly childhood
obesity. Each stakeholder makes decisions that influence the

** Additional informacion available ar htzp:llwww.letsmovc.gov/
mayors-local-officials.

' Additional information available at hepi/fwww. lersmove.gov/
white—housc-rask-Force-chiidlmod—obcsity—rcport—prcsident.

W 'ncrease

B No change
[ Decrease
O Not included

* Trends assessed by logistic regression models adjusted for age, sex, and race/
ethnicity.

T Annual decreases and increases in obesity are statistically signiffcant at p<0.05,

§ Obesity defined as having an age- and sex-specific body mass index >95th
percentite, according to the 2000 CDC growth charts.

nutrition and physical activity environments where children
live, learn, and play.

State and local officials have a unique opportunity to bring
together various stakeholders concerned about children’s
health. They can assist communities in conducting needs
assessments, developing action plans, and launching initiatives
aimed at increasing healthy eating and active living (18). State
and local officials can support ECE providers by helping to
identify and incorporate best practices for obesity prevention,
including putting forch standards thac promote healthy eating
and physical activity (13), such as serving fruits and vegerables,
limiting the regular consumption of sugary beverages (/9),
and providing more opportunities for physical activity, and
reducing screen titme, Officials also can help community groups
and agencies identify or improve local play spaces to increase
opportunities for physical activity (17, 18) through efforcs such
as mapping, providing better access to recreational facilities,
and promoting safety (79) in places where children can be
physically active. Assisting local businesses and community
groups in their support of families by educating them about
healthful affordable food choices, providing point of decision
prompts that promote healthy foods and beverages at the places
they are purchased, providing opportunities for physical activ-
ity (17,18), increasing food store availability in underserved
areas, and zoning for mixed [and use (19) and improving access
to safe, free drinking water in public places (18) are other ways

MMWR / August 9,2013 / Vol.62 / No. 31 631



Marbidity and Mortality Weekly Report

TABLE 2. Estimated annual change in odds of obesity among low-income children aged 2-4 years, by state/territory — Pediatric Nutrition Surveillance
System, United States, 2008-2071%

2008 2009 2010 2011

State/Territory No, % No, % No. % No. % CrudeOR (95%Cl) AOR'  (o5% cly
Alabama 56,813 13.8 60,572 144 65914 141 67,246  14.1 101 {1.00-1.02) 099  (0.98-1.00)
Arkansas 38,591 13.9 42270 142 32615 M1 42,455 142 101 (1.00-1.02) 101 (0.99-1.02)
Arizona 75,338 146 85020 143  g7,897 142 86516 145 100 (0.99-1.00)  1.00  (0.99-1.01)
California 301,643 173 332663  17.0 282216 173 260314 168 099 {099-1.00} 099% (0.99-1.00)
Colorado 43,476 94 51,659 9.0 52,292 9.1 27467 100 102 (1.06-1.03)  1.02% (1.00-1.04)
Connecticut 25,623 155 28432 160 28401 158 27,561 15.8 100 (099-1.02)  1.00  (0.98-1.01)
District of Columbia 6,195 133 6,742 138 6,954 13.7 6940 13, OO (0.96-1.03) 097  (0.94-1.00)
Florida 209,671 141 238542 137 242,399 134 240022 13, 097 {0.97-098) 0.97% (0.96-0.97)5
Georgia 124,533 148 134173 142 136,379 135 138622 132 096  (0.95-096) 0958 (0.95-0.96)8
Hawaii 16,106 93 17252 93 17,827 9.1 17,819 9.2 099 (0.97-1.02) 099  (0.97-1.01)
lowa 33,548 151 36225 150 35783 147 34327 144 098  {097-099) 0.98% (0.97-099)5
Idaho 20,081 123 22620 119 22973 M4 22238 115 057  (0.95-0.99) 097% (0.95-0.99)8
tliinois 121,608 147 133,023 146 135408 146 132,671 14.7 100 (099-1.01) 100 (0.99-1.0%)
Indiana 66,499 145 75671 143 78634 142 73,247 143 P00 (099-1.00) 099 (0.98-1.00)
Kansas 34,352 133 36956 132 37,838 130 37419 127 098  {097-1.00) 0985 (0.96-0.99)
Kentucky 62,832 157 68450 158 75,189 156 33008 155 G983  {0.98-1.01) 099  (0.98-1.00)
Massachusetts 59,297 167 63567 168 60,433 161 61,094 164 0.59  (0.98-1.00) 0985 (0.97-0.99)%
Maryland 54,866 157 62,194 158 63,951 157 64,773 153 099 (0.98-100} 0.985 (0.97-0.99)5
Michigan 103,523 13.9 114489 137 106,019 133 115608  13.2 098  (0.97-099) 0.97% (0.97-0,98)
Minnesota 65,607 134 68997 131 68,594 127 70353 126 098 (097-0.99) 0975 (0.96-0.98)5
Missouri 60,908 139 60,150 139 67,547 136 67650 12,9 097 (0.96-0.98) 0.97% (0.96-098)5
Mississippi 44,807 146 51,741 139 52,112 137 47494 139 098  (097-099) 0985 (0.96-0.99)5
Montana 10,428 124 10,105 125 8,958 122 10,681 11.7 0.98  (0.95-1.00) 098 (0.95-1.00)
North Carolina 96,381 157 104323 152 105,392 155 103,565 154 100 (0.99-1.00) 099  (0.99-1.00)
North Dakota 6,551 138 6,968 141 6,836 14.1 6,665  13.1 098 {095-1.01) 099 (0.95-1.02)
Nebraska 20,658 139 20811 142 22,194 138 22136 143 101 {099-1.02) 100 (0.99-102)
New Hampshire 8,082 15.5 8963 144 8,621 14.2 8219 146 058 (0.95-1.00) 0975 {0.94-0.99)%
New Jersey 68,163 179 75191 184 78,181 173 77476 166 097  (096-097} 0965 (0.95-0.97)8
New Mexico 22,295 120 31433 120 31,043 1.7 30269 113 098  {096-099) 097 (0.96-0.99)5
Nevada 23,348 123 28159 139 32,080 136 33,427 127 099  (097-100) 099  (0.98-1.01)
New York 209,713 146 224,130 144 224,243 145 229,291 14.3 100 (0.99-1.00)  0.99% (0.99-1.00)5
Chio 125,011 122 130,792 123 128,754 124 121624 124 101 (1.00-1.01} 100  (0.99-1.01)
Oregon 49,193 147 52713 150 54,150 151 54212 1459 100 (0.99-1.02) 101  (1.00-102)
Pennsylvania 111,767 15 119,134 120 117,337 120 119812 122 102 (1.01-1.03)  1.025 {101-1.03)®
Puerto Rico 99,828 179 100,313 181 89,438 183 89463 179 100 (0.99-1.01) 1.00 (0.99-1.01)
Rhode Island 11,466 162 1245 162 12,922 155 12644 166 100 {0.98-1.02) 100 (0.98-1.02)
South Dakota 9,125 16.2 9,705 164 10,106 16.1 10312 152 0.97  (0.95-1.00) 0975 (0.95-1.00)%
Tennessee 69,015 135 71914 140 71,349 145 69,276 142 102 (1.01-1.03) 1025 {1.01-1.03)%
U.S. Virgin Islands 2,339 13.6 2587 119 2,587 1.2 2552 110 092 (0.88-0.98) 0925 (0.87-0.07)8
Vermont 7,009 13.3 7,051 132 6,921 12.2 6168 129 098 {0.95-1.01) 098 (0.95-1.01)
Washington 92,980 144 104389 144 105,886 144 106346 140 099 (098-100) 0995 (0.98-1.00)
Wisconsin 55,875 136 60,280 137 59,975 141 58745 140 101 (1.00-1.02) 101 (1.00-1.02)
West Virginia 22,689 13.5 23739 134 23,205 137 22,581 14.0 102 (1.00-1.03) 102 (1.00-1.03)

Abbreviations: OR = odds ratio; AOR = adjusted odds ratio; Cl = confidence interval,

* Includes 43 states and tervitories with consistent data during 2008-2011.

t Estimated annual change in odds of obesity, calculated from logistic regression models cantrolling for age, sex, and race/ethnicity,
§ Statistically significant at p<0.05; some 95% Cls include 1.00 because of rounding.

that officials can help communities prevent childhood obesity.
State and local officials also can engage communities in obesity
prevention by leading or participating in coalitions {e.g., an
obesity task force or food advisory council), and partnerships
with groups in other sectors (/8) like agriculture, retail, trans-
portation, and economic development.

The findings in this reporc are subject to at least three limita-
tions. First, PedNSS is limited to low-income children who par-
ticipated in federal nutrition programs, These findings might not
reflect the obesity prevalence and trends among all low-income
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U.S. preschool-aged children. In addition, the results might not
be reflective of preschool-aged children of higher socioeconomic
status who might have experienced more substantial declines in
obesity prevalence (12). Second, this study included 43 states/terri-
tories that consistendy collected PedNSS dara during 2008-2011.
Trends in other states/territories might differ. Finally, compared
with 2008, the number of children in PedNSS was higher in sub-
sequent years (approximately 2.7 million in 2008, 3.0 million in
2009, 3.0 million in 2010, and 2.9 million in 201 1). This might
have been caused, in part, by the economic downturn, which
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FIGURE 2. Prevalence of obesity among low-income, preschool-aged
children — Pediatric Nutrition Surveillance System, United States, 2011

W z215%

B 14%<15%
13%<14%
0 12%<13%
<12%

{3 Notincluded

Key Po:nts .

* Obesity defined as having an age- and sex-specific body mass index 295th
percentile, according to the 2000 CDC growth charts.

might have led to previously ineligible families becoming eligible
for these nutrition programs. Whether or the degree to which
these changes might have contributed to declines in obesity is
unknown. As compared to the 2008 cohorr, the 2011 cohort was
slightly older and included a slightly smaller proportion of non-
Hispanics whites and a slightly larger proportion of non-Hispanic
blacks. Adjustments for these characterisics in logistical regression
models might not have eliminated all confounding.  Further
adjustment for household income (for 34 states/territorics with
complete income data) however had little effect; one state went
from no change to a significant decline.

Small decreases in the prevalence of obesity among low-
income preschool children have been observed in certain states/
territories. Continued prevention efforts remain necessary o
ensure that this downward trend continues. State and local
officials have an opportunity to lead these efforts through the
continued development, implementation, and evaluation of
obesity prevention initiatives and by leading partnerships with
public and privare sectors.

Reported by

Ashleigh L. May, PhD, Liping Pan, MD, Bettylou Sherry, PHD,
Heidi M. Blanck, PhD, Deborah Galuska, PhD, Karen Dalenius,
MPH, Barbara Polhamus, PhD, Lawra Kestel-Khan, PhD,
Laurence M. Grummer-Strawn, PhD, Div of Nutrition, Physical
Activity, and Obesity, National Center for Chronic Disease
Prevention and Health Promotion, CDC, Corresponding
contributor: Ashleigh L. May, amay@cd. gov, 770-488-8062.

* The prevalence of obesity declined slightly among low-
income preschoolers in 19 of 43 states and territories
during 2008-2011.

* Obesity rates are high among preschool children in the
United States. Approximately one child in eight aged

—35 years is obese.

* Overweight or obese preschoolers are five times as likely
to become overweight or obese adults, compared with
their normal weight peers. In older children and
adolescents, obesity is associated with high cholesterol,
high blood sugar, asthma, and mental health problems,

* 'To continue the downward trend in obesity, continued
communitywide action is needed. State and local
officials can help prevent obesity in young children by
1) creating partnerships witch community members
such as civic leaders and child-care providers to make
changes that promote healthy cating and active living;
2) making it easier for families wich children to buy
healthy, affordable foods and beverages in their
neighborhood; and 3) providing opportunities for
children to play safely through access to communiry
parks and other recreation areas.

* Additional information is available at http:/fwww.cde.
gov/vitalsigns.
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Abstract

Although obesity rates among US children have increased during the past 3 decades, effective public
policies have been limited, and the quest for workable solutions raises ethical questions. To address
these concerns, in 2010, the Robert Wood Johnson Foundation convened an expert panel to consider
approaches to the ethics problems related to interventions for childhood obesity. On the basis of
recommendations from the expert panel, we propose frameworks for policy approaches and ethical
aspects of interventions and evaluation, We present these frameworks in the context of other papers in
this collection and make recommendations for public health practice.

Introduction

Childhood obesity in the United States presents major health challenges, but neither the medical
industry, public health advocates, nor policy makers have identified effective ways of reversing
increasing rates of obesity among youth. Policy debates often focus on low energy expenditure
attributable to increasingly inactive lifestyles. However, efforts to increase physical activity among
youth have limited benefits without simultaneous attention to decreasing caloric consumption. A study
among middle-school children reported that risk of obesity increased by 60% for every additional
sugar-sweetened beverage consumed per day, regardless of levels of exercise (1).

Although obesity is linked to unhealthy diet and insufficient physical activity, prevention efforts and
responsibility for the problem remain controversial. Whose job is it to ensure that children have a
healthy life: parents and carcgivers, schools, communities, the state? Children may be particularty
vulnerable to harm because of their limited ability to make choices, dependence on adults for food and
other goods, and susceptibility to marketing.

The quest for solutions raises many ethical questions explored in this collection. Do interventions
involving children raise concerns different from those for adults? Does public policy attention to
childhood obesity exacerbate body-weight concerns that can fuel stigma and potentially cause bulimia
and anorexia? In situations where multiple, simultancous interventions on different levels are needed,
how might testing a single intervention communicate misleading results about the efficacy of achieving
sustainable reform?

hitps:/fwww.ncbi.nlm.nin.gov/ipmc/articles/PMC3181193/ 17
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In this commentary, we summarize recommendations of the expert panel, First, we present a policy
framework for interventions for childhood obesity. Second, we develop a framework for addressing
ethical issues. Third, we review 3 policy approaches to support this framework. Finally, we discuss the
application of these frameworks for existing and planned interventions,

One perspective in US political discussions about childhood obesity emphasizes personal
responsibility, holding that food consumption is an individual matter and that parents, and eventually
adolescents themselves, are best situated to make consumption decisions (2,3). This view informs
policy actions that emphasize improved access to volitional physical activity and healthy diets (4).

As concern over childhood obesity has increased, a competing policy framework has gained support. In
an obesogenic environment, children may find their food choices influenced by availability, price, and
marketing of high-fat, low-nutrient processed foods. Messages targeting youth start from an early age
wherever they congregate, including at school (3). In this environmental view of childhood obesity,
public officials have a responsibility to intervene through policies such as the following:

+ Controlling the conditions of sale (eg, limiting what schools can offer).

+ Restricting advertising of high-fat, low-nutrient foods that targets young children or using other
alternatives to increase awareness of what they are eating (eg, requiring calorie labels on menus).

« Subsidizing healthier alternatives (eg, fruits and vegetables) that have much higher per-calorie
costs than do most other foods, many of which are or include ingredients (eg, corn syrup and
sugar) that are subsidized under US farm policies.

« Restricting or banning certain ingredients (eg, trans fats).

Policy initiatives to control availability of competitive foods have been introduced at all levels of
government. One congressional bill expands the list of foods of minimal nutritional value forbidden for
sale in school cafeterias and on campus (6). An example at the state level is Connecticut's Healthy
Food Certification program, which provides monetary incentives to school districts that choose to
implement state nutrition standards for all foods sold to students outside reimbursable school meals (7).
The effort to assess and advance policy changes as discussed in this collection raises legitimate ethical
concerns, to which we now turn.

A Framework for Ethical Issues

One cthical concern raised by these policy interventions is the association between individual
autonomy and state authority. The libertarian perspective limits the authority of the state to ensure
individual freedom, whereas utilitarian and social-contract approaches allow individual interests to be
secondary to increases in overall welfare. One theory for approaching this ethical concern is provided
by John Stuart Mill's harm principle: state intervention is justified when a person's actions affect others
(8). This principle recognizes the responsibility of the state to protect vulnerable populations from
harming their own (or others') health. This harm principle can be applied to interventions for childhood
obesity through a stewardship model (2), which argues that the state is a steward to people and
communities (Box). A reasonable application of this stewardship role is the constitutional principle of
police and public health authority explored by Harris and Graff in this collection (5).

Box. Characteristics of State Interventions for Childhood QObesity Under the Stewardship
Model

Public health programs should

https:/Awww.ncbi.nlm.nih.gov/pmc/articles/PMC3181193/ 217
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1. Attempt to reduce risks for obesity that populations might impose on each other.

2. Reduce causes of obesity through legislation or regulation that creates environmental
conditions that sustain good health (eg, access to healthy foods and opportunities to be
physically active).

3. Emphasize attention to the health of children and other vulnerable populations (eg, those with
disabilities).

4. Promote health not only by providing information but also with programs that help
populations maintain exercise and healthy diets.

5. Make leading a healthy life easy.

6. Ensure that populations have access to services.

7. Strive for justice in health.

Pubtlic health programs should not

I. Coerce populations into leading healthy lives.
2. Develop and introduce interventions without the consent or participation of those affected.
3. Implement interventions that are intrusive or conflict with personal or community values.

Adapted from: Nuffield Council on Bioethics (9).

The articles in this collection explore ethical questions about the role of the state or other societal
structures in stewardship. For example, as the state attempts to protect school children by measuring
and reporting body mass index (BMI), how can concerns about privacy and stigmatization be addressed
(16)? Other questions concern the extent to which parents and other community members are
responsible for providing children a safe environment and whether childhood obesity can be considered
a child protection problem (similar to child abuse) needing societal intervention (11). Governments
must prevent their actions from affecting certain communities disproportionately; for example, do taxes
on sodas unjustly punish persons of lower socioeconomic levels (12)? Are state-provided interventions
accessible to children with special health care needs (13)7 How can we address the stigma associated
with the use of the term "obese” (14)? Although food industry officials argue that marketing cannot
force consumers to do anything, marketing continues to have a substantial impact. What should be the
role of media literacy and restrictions on use of cartoon characters, celebrities, or health claims (3)?
What can we learn from the restrictions on tobacco marketing (12)?7

Examples of Application of the Framework

We present 3 examples of policy interventions for childhood obesity to illustrate the application of
these frameworks in light of the ethical issues explored in this collection,

Menu caleorie labeling

In 2008, no place in the United States required restaurants to post calorie labels. Two years later,
dozens of jurisdictions and the United States itself have enacted menu-labeling laws (5). However,
recent studies report that calorie information may not be a determining consideration in food choices;
accessibility, taste, habit, perception, peer influence, and parental modeling also influence children's
food choices (11). Thus, menu calorie labeling alone may not be effective, and communities

considering this policy intervention would be well advised to consider the role of personal autonomy in
implementing such interventions.

Soft drink tax

hitps:/fiwww.ncbi.nlm.nih.govfpme/articles/PMC3181193/
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Forty states and many cities levy taxes on low-nutrition foods {12). As for taxes to decrease cigarette
consumption, controlled experiments have shown that manipulations of price can yield changes in
consumption (15). The number of jurisdictions with soda taxes has declined in recent years concurrent
with lobbying efforts by the beverage industry, but taxes have reduced consumption and increased
revenue for other health-related programs (16). Just as for menu calorie labeling, the health benefits of
a soda tax as a stand-alone intervention are less clear (17).

Interventions in schools

The United States has built a public education system an the principle that no child should be denied
the right to an education on the basis of socioeconomics or other challenges, yet when a child becomes
obese, that child struggles to achieve academic success because of stigma, depression or anxiety, or
absenteeism (] 8). Resources could be a factor in a school's reliance on unregulated foods to generate
revenue (19). The ethical responsibility of schools to limit soft drink sales and provide healthy meals
and opportunities for physical activity and to combat the other adverse consequences of childhood
obesity affecting education (20) must also be considered. '

The National School Lunch Program now serves more than 30 million students {(approximately 60% of
attendees) daily. Although students in this program consume more milk, fruits, and vegetables and have
lower intakes of sweetened beverages and candy than other students, they also consume more sodium,
fat and saturated fat, and calories (21). Moreover, US school districts often contract with private
beverage and food companies to sell less nutritious "competitive foods" in cafeterias and vending
machines. Thus, again, a stand-alone intervention may be ineffective, and the policy interventions
planned for school settings must consider these competing forces.

The stewardship role of the state gives special attention to disadvantaged populations. Approximately
13% of children in the United States have a disability or chronic condition, and 6.4 million children
with disabilities are enrolled in public education. Children with functional limitations and learning
disabilities are more than twice as likely to be obese as other children, and children from families with
low socioeconomic status are at higher risk for obesity (22). Parents, schools, health care settings, and
communities all have a role in ensuring that the risk for obesity among children with special needs is
no greater than for other children (13).

Ethical review of research protocols typically emphasizes informed consent and confidentiality, the
standard in most research regarding health-policy interventions for human behavior. In their role as
policy makers, school administrators may implement activities affecting children. Although schools are
not a research setting, concern may be raised about the extent to which families are truly informed
about the activities, a matter presumably heightened by any layer of removal (eg, child to parent or
administrator) from the actual participant. The question of reporting BMI among school children
illustrates this problem (10}. School interventions that actively involve families are more likely to be
effective (11) than stand-alone interventions in schools.

Discussion

Media reports may exacerbate eating disorders and other unhealthy weight-loss practices. Reformers
eager to spread a healthy message (eg, about the dangers of smoking, drinking, or drug use) have
traditionally demonized both the purveyors of undesirable substances and those who practice the risky
behavior, often targeting members of comparatively dispossessed communities (23). Unlike tobacco or
drugs, food is necessary for life, so the attention to reducing stigma is a necessary component of any
intervention (14).

https:/Awww.ncbi.nlm.nih.gov/pme/articles/PMC3181193/
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This collection of papers supports the claim that the nature of evaluation research — testing a single
intervention, often during the formative stage of implementation — may mislead policy makers and the
public about the efficacy of achieving sustainable reform. I one focuses on a single isolated
intervention and holds other factors constant (as if that were possible), the policy change may appear to
be ineffective. When evaluations of individual policies (eg, menu labels, soft drink taxes, and removal
of competitive foods in schools) fall short of anticipated benefits, does this imply that we are promoting
the wrong policies or that no single intervention is likely to be successful in reversing the rates of
childhood obesity? Or is our cvaluation framework insufficient for this situation? A single type of
medical treatment often fails to address a health problem, and multiple, simultaneous interventions are
often preferable. A similar approach may be the most promising means of systematically addressing
childhood obesity.

The advancement and impact of policy evaluations of simultaneous interventions face 2 challenges.
First, scholars should find ways to evaluate broad interventions in scientifically sound ways and must
attend to collective concerns more rigorously. Evidence-based approaches (those informed by the best
available scientific evidence and reflecting community preferences and feasibility) are more likely to
be effective at addressing causes of childhood obesity, interventions, and policies that may work to
confront those causes, in a manner acceptable to the community affected (24). Second, the separation
of powers in the US legislative system, with its multiple veto points, combined with dedicated interest-
group resistance to any attempts to regulate food or beverage policies, makes approval of passing even
a single program difficult, much less a multifaceted, coordinated nationa! approach to childhood
obesity.

Given the urgency of the childhood obesity problem and the difficulty of personal-responsibility
approaches (25), the public policy arena is the most promising response. Yet, in the United States, the
time-honored policy-making practices of incrementalism are proving inadequate for the present crisis
(26). For public policy to enable a response, barriers to simultaneous interventions, a new view of the
role of the state, and attention to the ethical issues raised in this collection of articles will be needed.
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