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Abstract

The present study examined whether the exposure to likeable characters and educational
content would affect the attitudes and behaviors of children after playing an educational
children’s game. The parasocial interaction (PSI) experienced by children was measured between
children playing an educational game with interactive characters and those children who watched
videos with the same character. This study also investigated the presence of mediated scaffolding

provided by the interactive character in the educational game.

A three group between subjects experimental design was employed. Subjects were
randomly assigned to play an educational game, watch a video, or color on a tablet for 10
minutes. They were asked a series of questions about their experience on the tablet and the
interaction with the character and then offered an educational prize or non-educational prize at

the end.

This study found that children in both the educational game and video condition reported
experiencing a PSI with the character Alpha-Pig. Additionally, it was found that when
kindergarteners were exposed to the educational game and the educational video, they chose an
educational reward more often than the control group. This study also found that with this
particular age group and the use of tablets, there were many findings that were impacted by a
ceiling effect: children in all groups scored high on the educational worksheet and showed high

levels of motivation for current and future learning.

These findings support past PSI research, showing that children are experiencing a PSI
while interacting with a likeable character in an educational game. Additionally, this study adds

to the understanding of scaffolding, extending its effects from only personal interactions to



mediated interactions. Ultimately, this study helps parents and teachers to understand the

importance of likeable characters in educational games for children.



Unlocking the Tablet: Parasocial Interactions and Scaffolding Found in Interactive Educational

Games
Introduction

Children today are experiencing media differently than they have in the past. The number
of homes with tablets has now reached 80%, and screen time devoted to tablets is nearly an hour
a day (Common Sense Media, 2015). Interactive media are media that prompt the user to engage
or respond to the program; this can be found most often on a computer or mobile device
(NAEYC & Fred Rogers, 2012). With the increase in tablet ownership and screen time devoted
to mobile devices, it has become imperative to focus research on understanding media effects via
mobile devices for children. While more research would be welcome across areas related to
children and new technologies, one particular aspect in need of further study is that of potential

effects of educational interactive media available to children.

A common tool used in both traditional and interactive educational media is that of
characters. Television shows such as Blue’s Clues, Dora the Explorer, and Sesame Street all
include likeable characters from whom children learn. It has been found that children watching
television shows with likeable characters have scored higher in areas such as: school readiness,
executive functioning, Spanish vocabulary, cognitive development, creativity, and imagination
(Anderson et al., 2001; Anderson et al., 2000; Barr, Lauricella, Zack, & Calvert, 2010; Fisch,
Truglio, & Cole, 1999; Lauricella, Barr, & Calvert, 2009; Linebarger & Walker, 2005;
Piotrowski, Vossen, & Valkenburg, 2015). On the other hand, there is little research looking at
effects of interactive media on educational outcomes. Most research done on the topic has been
conducted through organizations such as PBS and Age of Learning, Inc. More research needs to

be carried out to further understand the learning potential behind educational interactive media.



There are three goals of this dissertation. The first is to identify the degree to which children are
able to experience parasocial interaction while playing an educational game with a character.
Parasocial interaction (PSI) is the interaction between a character and the audience, wherein the
user feels as if they are part of a two-way interaction when in fact, they are only experiencing a
one-way interaction (Horton & Wohl, 1956). The second goal is to distinguish if children’s
attitudes and behaviors can be affected through playing educational children’s games with
characters whom they have experienced a PSI. Attitudes will be assessed to see if a child will
show more motivation toward educational activities, and behavior will be assessed by measuring
if a child will choose an educational reward. And the third goal is to discover if children can
learn more when playing educational games through the character’s ability to engage in
scaffolding with the child. Scaffolding is when a child is being assisted in the learning process by
an adult or advanced peer who is able to push the child to achieve a difficult task or problem that
would not have been possible alone (Vygotsky, 1980; Wood, Bruner, & Ross, 1976). In this
project, it will be tested if likeable characters can act as the advanced other in the context of an

educational game and support the child in learning from the game.

Literature Review
Educational television has been a part of American society and mass media research for
more than 45 years (Anderson et al., 2001; Fisch, Truglio, & Cole, 1999). According to the
Federal Communications Commission (FCC), educational television is defined as "programming
that furthers the positive development of children 16 years of age and under in any respect,
including the child's intellectual/cognitive or social/emotional needs" (FCC, 1996, p. 14).
Specifically, the content of the program must have education as the significant purpose of the

show and the educational purpose and specific target audience are written in each station’s
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programming report for children (Kunkel, 1998). Because of its popularity, educational
television has become a topic dense with theories, constructs, and frameworks for understanding

children’s developmental learning effects from educational content.

Research on educational shows has uncovered specific strategies and elements that are
used to make a show educational. Some learning strategies used in educational shows consist of
showing a supportive literacy environment, as well as supporting comprehension and vocabulary
(Linebarger & Piotrowski, 2010). Linebarger and Vaala (2010) found that three elements that
influence children’s learning potential: when the media resembles the child’s real life, when the
educational element is repeated, and when it is co-viewed with a more advanced other. Different
strategies can be seen in educational shows using narrative (emotional) or expository
(information-based) story telling. It was found that narrative stories resulted in higher vocabulary
and comprehension scores for children. And, expository shows gave children higher inferential

comprehension (Linebarger & Piotrowski, 2010).

Characters such as human-sized dinosaurs, larger-than-life dogs, and colorful puppets are
often used in children’s shows (Cook, 2014). These characters are used to appeal to children and
to teach them the educational topics of the show (Kirkorian, Wartella, & Anderson, 2008). Many
specific shows have been studied for the effects of their educational content, yet the content is
intertwined with the character’s influence. Beyond character presence, a number of shows have
started including quasi-interactive characters using participatory cues as the children watch
(Piotrowski, 2014). Participatory cues are used by the character directly addressing the audience
and then time is given for the audience to answer. One of these shows, Blue’s Clues, was found
to have a positive influence on children’s learning outcomes (Anderson et al., 2000).

Additionally, greater vocabulary and higher expressive language was found in children who
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watched Blue’s Clues along with similar shows such as: Dora the Explorer, Arthur, Clifford, and
Dragon Tales (Linebarger & Walker, 2005). Research has shown that the character itself plays a
role in the learning process (Gola, Richards, Lauricella, & Calvert, 2013; Lauricella, Gola, &
Calvert, 2011). Children engage with the character in the show and thus learn from the character.
Ultimately, characters are a key in the learning process as children view educational content

because characters increase the potential for learning from educational content.
Interactive Media

Due to the changing landscape of media, educational content is now available through
learning applications (apps) as interactive media. Interactive media are media that “allow for
contingent responses to children’s actions” (Radesky, Schumacher, & Zuckerman, 2015). In
other words, the user is an active participant in which the game is directly reactive to the
response of the user so the child will experience successes or failures in direct response to their
given behavioral choices (Calvert, 2009; Wartella, O’Keefe, & Scantlin, 2000). Learning effects
such as school readiness, increased vocabulary, and reading comprehension have been found in
educational television (Anderson, 2003; Barr et al., 2010; Calvert & Kotler, 2003; Linebarger &
Pitrowski, 2010; Linebarger & Walker, 2005; Piotrowski et al., 2015). However, educational
content on an interactive device is fundamentally a different experience for children, so the
understanding of television’s educational nature is only a starting point for interactive media’s
new line of research. But, as media consumption shifts from solely educational television to
educational interactive media, more research needs to explore interactive media and the potential
for learning effects. Interactive media are important to study because many physical and

cognitive elements stemming from the technology are unknown.
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Few studies have been done in regards to interactive educational media. Ferri, Gancedo,
Lizandra, Segui, and Costa (2013) gave children (8-10 years old) a mobile device of either an
1Phone or a tablet, that taught them about the water cycle. They found that children scored
significantly higher on a post-test than the pre-test given before engaging with the mobile
devices. By using a pre-test/post-test method, this study found that children are able to pick up

skills from a mobile game.

Another study by PBSKids found potential for leaning in two PBS mobile games: Martha
Speaks and Super Why. Martha Speaks: Dog Party (PBS KIDS, 2016) is an example of an
educational children’s game. This game promotes vocabulary enhancement and is intended for
children between 4 and 7 years old. The PBS KIDS (2010) organization researched the
effectiveness of this app and the post-test found a 20% increase in children’s vocabulary
compared to the pre-test (Chiong & Shuler, 2010). Additionally, the game Super Why was found
to offer literacy gains between 17% and 8% for 3-6 year olds (Chiong & Shuler, 2010). These

two studies by PBSKids are used to show evidence that children can learn from mobile games.

Previous research on educational mobile games has focused on the ability for the game to
teach the child. Now that educational games have been found to in fact be educational, research
needs to shift and discover what aspects of the game are fostering learning outcomes. With more
understanding of the aspects aiding in the learning process, parents and game developers can
choose and make games that have the highest potential to foster leaning during game play. The
current study aims to identify if two aspects of communication and learning are aiding in the

learning process within educational mobile games: PSI and Scaffolding.

Even though there are many unknown aspects and effects of interactive media, the

presence of interactive media is still rising in use among American households. Common Sense
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Media (CSM, 2013) produced a nationwide survey and found that children are consuming media
much differently than they have previously. CSM found that children eight years old and under
spend an average of 1 hour and 55 minutes per day consuming screen media. Of that time, 26
minutes is devoted to computers and mobile devices (as of 2013), a 5-minute per day increase
from 2011. In fact, from 2011 to 2013 all platforms of screen media use decreased (television,
DVDs, computers, and video games) while mobile device usage increased. Part of this is because
tablet ownership among families itself has increased. Of homes with children 0-8 years old, 8%
owned a tablet in 2011; by 2013 that had increased to 40%. In fact, by the age of four, 64% of
children have their own tablet (Kabali et al., 2015). While interactive media (computers and
mobile devices) are mainly used by children to play games, these devices are also used for
educational content (CSM, 2013). As of 2013, parents reported that of school-aged children five
to eight years old, 44% play educational games on a mobile device, and 48% play educational

computer games (CSM).

Interactive media are increasingly used for educational content in schools. A simple web
search for educational mobile games brings up articles like “5 Apps to Boost Math Skills over
the Summer” (Simone, 2014), and “Best Learn-to-Read Apps for Kids” (iVillage, 2014).
Another example of the popularity of learning apps is that 72% of the top-selling Apple (iPad
and 1Phone) applications in 2012 were targeted at toddler and preschool aged children and the
most predominant category was that of “general early learning” (Shuler, 2012). However, little
research has been done in regards to learning from these apps. More empirical, peer-reviewed
academic research needs to be conducted to understand the true learning capabilities of

educational apps.

Video Games and Positive Outcomes
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In addition to what we know about mobile interactive games, interactive video games
also provide evidence of positive outcomes from engagement with interactive media. These
findings help to guide the understanding of how interactive media have learning effects on
children. Over the past decade, studies have begun to study positive effects from video games
(Granic, Lobel, & Engels, 2014). Cognitive skills such as spatial resolution, attention allocation,
problem solving, and creativity have been found to be higher for those who play shooter and
role-playing type video games (Green & Bavelier, 2012). Positive motivational, emotional, and

social benefits have also been found from similar video games (Granic, Lobel, & Engels, 2014).

Not only are positive effects found in average video games, there are some video games
that are specifically made to teach educational or prosocial messages. Educational and prosocial
games have been found to have positive results when exposed to children. School children score
higher in math and reading after playing educational software (Murphy et al., 2002). Similarly,
health education video games have improved disease management for adolescents with diabetes
(Lieberman, 2001) and higher adherence to treatment protocol for cancer patients (Kato, Cole,

Bradlyn, & Pollock, 2008).

For years, educational television shows have been making their way into homes and have
been a focus in the academic research agenda. Past research has shown that children can learn
academic and prosocial behaviors through educational media especially with the use of
characters. This past research is relevant and important because it lays a foundation for the
understanding of what educational possibilities are potentially available through educational
interactive media. As many positive outcomes have been found when characters are used in
educational television, this research will aid the understanding of how characters in educational

games will affect children. Additionally, studies finding positive outcomes from video games
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provide a foundation for this study by identifying possible learning effects from interactive
media. Proceeding research on interactive media will add to and strengthen the current

understandings of educational media effects.

The Present Study

With technological advances occurring at a rapid pace, it is important for researchers to
discover what role and effects technology plays in the lives of children. As parents and teachers
implement tablet use with young children, they are opening doors to researchers. This project
aims to identify if an educational game can change a child’s attitudes and behaviors toward a
subject. Additionally, this project will discover the role a character plays in the learning process
within an educational game. To analyze these topics, this project will rely on the media effects
concepts of parasocial interaction (PSI; Horton & Wohl, 1956) and the leaning theory of
sociocultural theory (Vygotsky, 1980). PSI will be used to address the possible effects caused by
the characters used in educational games, such as attitude and behavioral changes based on the
interaction with the character. Additionally, sociocultural theory will be used to identify possible
learning effects children receive based on the interaction with the character, specifically if the

character’s presence is acting as scaffolding for the child to advance through the game.
Parasocial Interactions and Relationships

Character presence, participatory cues, and character familiarity have all been shown to
have positive learning effects for children watching educational television (Gola, Richards,
Lauricella, & Calvert, 2013; Piotrowski, 2014). By having a character present children are able
to engage in a PSI and participatory cues adds a quasi-interactive level to the exchange between
the character and the child which can influence children’s PSI. The children feel as if they are

taking part in a two-way interaction similar to an in-person social interaction where there is
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interchange between the character and the children, when in fact it is only a one-way interaction.
By simulating the appearance of a two-way interaction, the developers of educational media are
able to elicit stronger educational effects. This project aims to study the presence of a character
used in educational interactive media to test if there are also educational effects found for the

children who interact with characters in a more dynamic nature than that of television exposure.

One main tenet of PSI is that media messages do not only affect a person’s behaviors but
they affect emotions as well. Horton and Wohl (1956) first conceptualized PSI as when the
audience gives an anticipated response to a performer. In other words, media consumers view a
distant persona through media and have repeated interactions with it ultimately forming a one-
sided relationship with the persona (Cohen, 2009). A parasocial interaction is the actual
interaction between the viewer, and the persona and the relationship that spawns from continuous
interactions is a parasocial relationship (PSR). The persona becomes part of the viewer’s life. In
other words, the public and private moments of the persona’s life are shared with the viewer
appearing to be intimate with “literally crowds of strangers” (Horton & Wohl, 1956, p. 216). The
viewer will get to a point where they feel as if they know and understand the character.
Subsequently, this will lead a viewer to make changes in thoughts, ideas, and behaviors because
inevitably any interaction with another person (in this case a media-portrayed person) causes

adaptions to be made (Horton & Wohl, 1956).

The present study will be analyzing the PSI that occurs when a child is exposed to a
character in a game one time. One component of PSI in traditional media is that the character
acknowledges the audience leading the audience to have an appropriate answering role (Horton
& Wohl, 1956). For example, in Dora the Explorer the character Dora will ask questions to the

audience and then the show will pause for a few seconds giving time for the audience to respond.
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In other words, the character acted in such a way as to give the child an answering role. This
one-time interaction between the child and character is an example of parasocial interaction. The

audience engages with the character while exposed to the media.

Another component of PSI is that of content production, which also affects the
character/audience relationship. In traditional media, television production techniques used to
foster PSI include: character verbally addressing the audience, character looking directly into the
camera, character adjusting head and eyes toward camera with dialogue seemingly coming from
the mind (mouth not moving, as if audience is mindreading), and ease of audience ability to take
the character’s perspective (Hartmann & Goldhoorn, 2011). These production components of
PSI are evident in mobile game apps as well, and more frequently incorporated than in television
shows since the entire game is interactive. There are only a few shows that are interactive, such
as: Sesame Street, Blue’s Clues, Dora the Explorer. On the other hand, the entire nature of the
mobile game app is that it is interactive media. Mobile games are specifically produced to
interact in some way; they have characters that look directly at the player and characters or
voice-overs address the player individually. One way this technique is incorporated in games is
when a character from the game says or text appears saying, “Congratulations, you have reached

your new highest score.”

Once the audience has been affected by these components, two common outcomes from
the PSI are: higher enjoyment of the viewing experience and more commitment to social norms
while viewing (Hartmann & Goldhoorn, 2011). Another effect of PSI is that after the initial
interaction while exposed to media, it is possible for the viewer to form a parasocial relationship
(PSR), which is when the audience is away from immediate exposure and continues to develop

the relationship with the character much like that of an in-person social relationship (Eyal &
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Dailey, 2012). It has been found that when parents report children playing with toy replicas of
characters from the media, are repeatedly exposed to the character, are encouraged by a parent,
and have experienced parasocial interactions with the character, the children are more likely to

form parasocial relationships (Bond & Calvert, 2014).

Studies have also found educational outcomes as an additional effect when addressing
children and parasocial relationships. For instance, children are able to arrange a series of cups
by size order when taught how to do so by characters with whom they have a previous PSR with
(Lauricella, Gola, & Calvert, 2011) and from characters with whom they feel an emotional
closeness (Gola et al., 2013). While children with strong PSRs are better able to learn from a
character, this study aims to test if a novel and interactive character can have an educational

effect on the child.

One illustration of a production techniques used to facilitate PSI/PSRs in children’s
mobile game apps is the inclusion of a likeable character who is seen and interacts with the child
(i.e. the character looks directly at the child and addresses the child from the mobile device). For
example, in the mobile game app Elmo Loves ABCs, Elmo talks to and directs the children
during the game (“Apps and e-books”, 2015). Children’s game developers are not only using
licensed characters but also creating new characters specifically for a line of educational games

(e.g., ABC Mouse and Lola the Panda).

In the present experiment, children are assigned to one of three conditions. In the first
condition, children are assigned to play an educational app on a tablet. In the second condition,
the children will watch a segment from an educational video on a tablet. Finally, there is a

control condition in which children will not be exposed to educational content or a character.
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After these conditions, the children will complete a subsequent educational activity and answer

questions about what they did.

Television viewers can experience a PSI when the persona or character on screen looks at
the television and talks directly to the audience. In this project, when the child playing is engaged
in the game, the character of the educational game looks directly at the player and addresses the
player directly. Children can experience a PSI with the character due to the character’s close
proximity and the character directly talking to the child. However, with the character looking at
the audience and engaging with the audience during the entirety of the 10 minutes of game play,
children will have stronger parasocial interactions than children who watch the video. Consistent
interaction throughout is not the only difference between television’s attempt at interaction and
interactive games. Additionally, the interactivity offered in games is in direct response to the
actions made by the child. When a child takes an action in an interactive game, the character will
respond according to the action taken by the child. In a television show, when a child is given a
participatory cue, the character will give a response and continue no matter what the child
answered. Thus, a true interaction is not taking place holding the child back from having as
intense (Hartmann & Goldhoorn, 2011) of a PSI as the child interacting with the character in an

interactive game.

Hypothesis 1: Children in the educational game will indicate engaging in a more intense

parasocial interaction than children who watched an educational video.

PSI has also been found to lead to behavioral changes when the viewer feels as if they
have the self-efficacy to follow through with personal changes in line with the character. When
the viewer feels his/her interests are joined with those of the character, and the character prompts

referential involvement which is when the viewer feeling as if message relates to him/her
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personally, the viewer is more likely to show a behavioral change (Bandura, 2004; Katz, Liebes,
& Berko, 1992; Papa, Auwal, & Singhal, 1997; Papa, Singhal, Law, Pant, Sood, Rogers, &
Shefner-Rogers, 2000). As children are exposed to a character either through the game or video,
the parasocial interaction with the character along with the educational content associated with
that character will affect the behavior of the child through referential involvement. The content
the character is delivering relates to the child on a personal level because children between five
and seven years old are at a stage of life where education and learning are a large part of their
lives. It is between the ages of 4 and 7 that children are starting to develop cognitive and
emotional skills through trial and error as well as from their surroundings (Piaget, 1964;
Vygotsky, 1980). It is particularly important for media scholars to study educational effects in
children this age because their development is now incorporating the understanding of
technology. By the age of 5, children are able to fully operate mobile devices on their own
(Abdul Aziz et al., 2013). Due to this, those children exposed to a character in an educational
setting will be prompted to choose an educational reward over a non-educational reward because
they will be influenced to mirror not only the character but the combination of the character in

the educational setting.

Hypothesis 2: Children who played the educational game will select an educational
reward (activity book) more often than, children who watched the educational video, and

children in the control group.
Learning Theories
This project is to examine the effects of a character in educational games. Claims of

educational outcomes can often be found in the description of educational games. For example,

the description of the educational children’s game Martha Speaks: Dog Party (PBS KIDS, 2016)
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says “this game promotes vocabulary enhancement and is intended for children between 4 and 7
years old.” With these educational claims, it is important to understand how children in this age
group learn. The 4-7 year-old range is critical in children’s learning because they are beginning
to understand and use symbols which play a role in language development and basic arithmetic
(Steinberg, Vandell, & Bornstein, 2011). It is in this stage when many of the milestones for the
transition from infant to toddler are acquired; the child can now run, jump, throw, catch, and
climb (Vatavu, Cramariuc, & Schipor, 2015). It is during this stage that it becomes important for
children to start engaging with problem-solving tasks based on personal levels of development
both independently and from their environment. This stage is also important to understanding
technology use among young children because the use of mediated devices requires specific
motor skills which are developed in this stage (i.e. tap, drag, stroke gestures, and touch
terminology; Abdul Aziz et al., 2013; Brewer et al., 2013; McKnight & Fitton, 2010).
Constructivism (Piaget, 1964) and sociocultural theory (Vygotsky, 1980) are two learning
theories which are important for understanding the development of a child between 5 and 7 years

old and can be used to understand how children can learn from an interactive game.

Constructivism outlines how children lean on their own through trial and error.
Constructivism is a framework used to understand child development and has its roots in Piaget’s
work (Piaget, 1964). The basic idea of Piagetian constructivism is that children will learn
through experience. Constructivism is a four part psychological process: knowledge is acquired
through learning information, using that information to form rules, previously formed rules are
disregarded because of new experiences, and repeats when new rules have to be formed (Brooks,
1990). This is a very active process for the child. Constructivism bases the developmental stage

of a child on the cognitive development and deep understanding acquired through the active
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learner’s reorganization of understanding. Piaget has outlined three parts to a child’s constructive
processing: generating hypotheses, performing experiments, and drawing conclusions. The active
child is gaining knowledge much like the scientific method of testing hypotheses (Piaget, 1964).
Using this process, children continually make and test new hypotheses in order to gain

understanding of their surroundings.

According to constructivism, school-aged children (4-7 years old) are beginning to
advance in many skills such as language and imagination. Even though a child younger than four
years old may have been exposed to interactive media, many educational games are aimed at the
audience of 5 to 7 year olds in order to promote learning (Shuler, 2012). The constructivist
approach can be used to measure 5 to 7 year-old children’s development in regards to interactive
media. First this can be applied to the child’s actual use of the device and second applied as the
child consumes educational content within interactive media. When a child is first introduced to
interactive media, he or she has to learn how to physically use the device. Such aspects include
turning on the device, selecting the appropriate content or game, navigating within the content or
game, and dealing with interruptions like pop-up ads, force-exits, or incoming calls/texts to the
parent. To become proficient with interactive media, the child has to interact, experiment, and
renegotiate understanding of the device itself. Concurrently, while developing technical skills,
the child is also attempting to learn from the educational content. For example, when playing a
math or reading game the child will enact many traditional steps to learning. When faced with
flashcards, fill in the blanks, and puzzles the child will pull the information about the task
previously stored to attempt the answer. If the child’s stored concept is challenged, then the
game will prompt experimentation such as trying new letters or rotating puzzle pieces, which

leads to new understanding being stored. These two examples are ways in which the
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constructivist framework can be applied to children’s learning development while using
educational interactive media. This process is very similar to the process used with traditional
learning tactics. One main difference is that functional and educational concepts are working
interchangeably in the trial and error process. Using the puzzle example, a child playing with a
physical puzzle will learn through trial and error to rotate a puzzle piece to fit a spot; however,
on a mediated device the child will need to learn the need for rotating the piece and then how to

operate the device to rotate the piece.

Sociocultural theory focuses on how children learn beyond individual trial and error.
Sociocultural theory can explain why learning is possible within interactive games. Sociocultural
theory is based in Vygotsky’s (1980) work which is founded on the understanding that all
learning happens in a sociocultural setting and the setting effects children’s learning. Vygotsky
acknowledges that people learn individually; however, everything learned is set within a
sociocultural context. More specifically, that in order “to understand human thinking and
learning, one must examine the context and setting in which that thinking and learning occurs”
(Bonk & Cunningham, 1998, p. 35). This theory indicates that learning outcomes occur through
direct contact between the child and another person (e.g., parent, caregiver, aunt/uncle, sibling,
teacher). The what and how something is taught depends on the cultural background of the

individual teaching it.

When applied to interactive media, sociocultural theory is used to explain learning
through co-using a device (Lauricella, Barr, & Calvert, 2009). For example, when parents are
present while the child is using the device, they can encourage learning by asking questions,
showing examples, and assisting when the child cannot perform the task. There can be many

appropriate uses for co-using technology and electronic media in such cases where a digital form
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has taken the place of a non-digital interaction. Reading electronic books, viewing digital photos,

and video conferencing loved ones are examples of positive uses of mobile devices.

There are two concepts of Vygotsky’s sociocultural theory that are particularly important
to understanding children’s learning from interactive media, specifically the zone of proximal
development and scaffolding (Kail, 2012; Vygotsky, 1980). The zone of proximal development
concentrates on two specific levels of development. A child has an actual or completed
development level, determined by what has been independently learned up to a given point and
the child has a level of potential development, which is a level that can be reached but only
though the help of others (parents or advanced peers). The zone of proximal development refers
to the development that has not yet matured but is being reached through assistance (Vygotsky,
1980). The zone of proximal development is significant because it is not limited to how and what

a child can perform independently, but it includes what a child can do with guidance as well.

While the zone of proximal development outlines when and under which circumstances
the child will learn best, scaffolding is the “process that enables a child or novice to solve a
problem, carry out a task or achieve a goal which would be beyond his unassisted efforts”
(Wood, Bruner, & Ross, 1976, p. 90). Expanding that, Wood et al. (1976) addressed the learning
of a child beyond independent learning or learning through imitation, honing in on the time when
an adult or advanced other (e.g., parent, tutor, sibling) is helping a child learn. Working hand in
hand with the zone of proximal development, it was found that scaffolding occurred once a more
advanced other knows the child’s current level of development, and that person then pushes the
child to the level of developmental potential, assisting if and when the child cannot act
independently. In other words, the advanced other provides scaffolding for the child that is

teeter-tottering between understood concepts and new concepts (Kail, 2012). The advanced other
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can help the child focus on the aspects of the task that are known and can be accomplished

independently and then push him/her to try tasks that are in the potential development level.

The scaffolding process requires a number of elements to be present in order to be
successful: First, recruitment involves gaining the child’s attention to the activity. Second,
scaffolding is successful when there is a reduction in degrees of freedom or dividing the activity
in to sub-tasks of ones at the child’s current developmental level and those in the potential
developmental level. Third, direction maintenance requires the advanced other to keep the child
on task as well as to push the child to advance to the next task. Fourth, marking critical features
occurs when the advanced other remarks on what the child has done compared to what the goal
1s and points out the discrepancies to the child. Fifth, frustration control by the advanced other
will help the child keep cool in the face of errors but should not lead to a dependency for the
advanced other. And sixth, demonstration is when the advanced other models the ideal solution

for the advanced task to the child (Wood et al., 1976).

While originally formulated for traditional in-person learning, sociocultural theory can be
applied to interactive media in three ways: first, technology is already incorporated into the
theory; second, scaffolding can be used in the physical operation of the device; third, through co-

playing scaffolding is used to interpret content.

First, sociocultural theory is founded on social change and embraces these changes to
explain how a child develops. According to Bonk and Cunningham (1998), “as technology
advances to alter the available cultural tools and settings, so, too, does it alter mind” (p. 36). This
theory is dynamic enough to encompass new technology and interactive media as it is introduced

into everyday culture and is systematically changing.
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Second, sociocultural theory applies to how a child physically learns to operate the
device. When parents are co-playing on a device, whether on a computer, tablet, or smartphone,
they are able to assist the child in the functions that are beyond the child’s current understanding
and development. Parents are providing scaffolding to their children when they are helping
children learn what to do when there is a password, how to open a window, clicking, double
clicking, 3D clicking, turning on/off volume, charging the battery, and even turning on/off the
device. Sociocultural theory is needed to understand the learning that is occurring within the
parent/child interaction with the device because it goes beyond understanding the independent

actions of the child.

The third addition that sociocultural theory makes to the foundation of child development
through interactive media is that parents are enacting scaffolding with their children when they
are participating in the educational content together. Lauricella, Barr, and Calvert (2009) had 4
year-old children and their parents read a storybook together on a computer. They found that
parents interacted with the children much as they would when co-reading traditional books. They
found that “scaffolding by parents during computer use can also expand children’s cognitive
skills such as vocabulary development, that occur while reading the story” (Lauricella, et.al,
2009, pp. 219-220). In addition, scaffolding can be applied to the computer content itself.
Oftentimes a feature of interactive games is that of accelerating difficulty, that the “computer”
will assess the level of difficulty and as the child masters that level, they will move on to a more
difficult level. This accelerating difficulty is acting as a computer mediated scaffolding for the
child. As a child is participating in interactive media they are being evaluated by the technology
and presumably will advance to levels that are unknown but not impossible (i.e., in the zone of

proximal development) for the child.
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Sociocultural theory can explain a number of ways in which children learn while using
interactive media. However, each of the explained modalities of learning is limited to the
learning that happens interactively and not individually. While positive developmental effects
can be seen when parents are co-playing with their children, is co-playing the norm or is children
engaging with these devices alone happening more frequently? Kabali et al. (2015) found that by
four years old three out of four children had mobile devices of their own, indicating easy access
to independent use. Also, three out of four parents had given children a device to use
independently while doing chores or to keep the child calm. In addition, Rideout (2014) found
that co-playing only accounted for 25-29% of the time a child spends on a computer or mobile

device.

Sociocultural theory applies to child development through interactive media because the
technological devices act as the cultural context for children’s learning. The scaffolding that
parents and others provide allow the child to learn challenging techniques in regards to the
technology, and push the child to the zone of proximal development by encouraging progress
from current understandings to potential knowledge. In other words, sociocultural theory focuses
on “the conditions for the possibility of learning” (Cobb, 1994, p. 13). Fisch (2009) indicates that
one aspect of computers is that they contribute advancing difficulty to the user, or they respond
to the difficulty level needed by the user. This introduces a new application for scaffolding.
Because interactive media can assess the child’s skill level and presumably challenge them

(while not becoming impossible), the software is essentially acting as scaffolding for the child.

Scaffolding is a complex concept. Due to the dynamic nature of scaffolding and the many
parts, the concept has been measured in a number of different ways, and there is not a consensus

on one right way to measure scaffolding (Van de Pol, Volman, & Beishuizen, 2010).
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Measurements such as rating scales and coding schemes have been used on a small scale.
However, each of these measurements is specific to the kind of scaffolding delivered (when used
as an intervention) and the context of the scaffold. There are two ways to measure for
scaffolding. One way, is to measure for the presence of scaffolding. This would be done by
looking over manuscripts and coding for words or phrases considered scaffolding. The second
way, is to test for effective scaffolding. This would be measured by giving a pre-test to the
subjects, exposing them to content with scaffolding, and then giving a post-test to measure if the

scaffolding made a difference pre-and post- the scaffolding exposure.

In the context of an interactive game, there is not actual dialogue happening that can be
audio recorded and coded for scaffolded content. In the context of this experiment, the character
presence will act as scaffolding only to those children whose developmental stage is in the zone
of proximal development while playing the game. As such, the older children (7 year olds) will
not receive scaffolding because their learning is beyond that of content in the Alpha-Pig game.
However, the children in the lower grade level, kindergarten, will be exposed to scaffolding

because they are at the beginning stages of literacy provided in the Alpha-Pig game.

According to sociocultural theory, children learn from others in their surroundings. Those
others will assist children in learning at a level they are unable to reach on their own thorough
scaffolding. The effect between a child and the scaffolding provider comes from the dyad’s
interactivity, and that interaction can be completed by a mediated character (Rafaeli, 1988).
Scaffolding can be applied to the computer content itself. Oftentimes, a feature of interactive
games is that of accelerating difficulty, meaning that the “computer” will assess the level of
difficulty a child needs and as the child masters that level, the software will move the child to a

more difficult level. This accelerating difficulty is acting as computer mediated scaffolding for
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the child. As a child is participating in interactive media they are being evaluated by the
technology and presumably will advance to levels that are unknown but not impossible (i.e. in
the zone of proximal development) for the child. In educational games that include a character,
there is the possibility that the character will provide scaffolding to the children. Scaffolding
would be seen in the character as the program assesses the ability of the child and has him/her
repeat a level or move on to the next. As the child is pushed to reach beyond his/her current
knowledge, the scaffolding will lead to greater learning. In the context of an educational game,
scaffolding can be identified by the presence of the zone of proximal development. For example,
when a child is blocked from moving forward at a steady or fast pace, then the software (or
character) is holding the child back and helping the child to learn and move forward as he/she
masters the content. Children who need assistance from the character in the game, or who are
told to try again are experiencing the scaffolding provided by the character. On the other hand,
the children who move quickly through the game are past the zone of proximal development and

are not being aided by the character.

In order for scaffolding to occur, children need to be advancing from a current level of
development. When focusing on childhood literacy, a child’s current level of development has
been studied in a number of ways. Previous research on childhood literacy development focused
on reading readiness and began literacy activities once the child began school. In recent years,
this thought process has changed and is now focusing on emergent literacy (Piasta, 2016; Roskos
&Christie, 2000). The study of emergent literacy is to study the continuous development of
reading and writing. Emergent literacy is a continuation of individual and cultural learning
theories such as constructivism and sociocultural theory. Emergent literacy begins for a child

with activities such as “talking, drawing or playing, rather than adult like behaviors like reading
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a book, or writing a letter” (Roskos & Christie, 2000, p. 154). Children begin learning letters and
writing before they enter kindergarten. They are learning to talk, read, and write concurrently in
a non-academic setting, such as their surroundings and through every day interaction with more
advanced others who already have oral, reading, and writing skills (Whitehurst & Lonigan,

1998).

Emergent literacy applies to interactive media because many games for children target
children under five years old. The Apple App store has a specific label given only to games that
target children under five years old: “Rated 4+ made for ages five and under.” ABCMouse is an
example of an educational game made specifically for children under five. The app was rated as
the second most popular app for kids in March of 2015, and had approximately 543,000global
downloads (ABCmouse.com, n.d.). Educational apps made for preschool aged children are
founded on the principle of emergent literacy, because these games are a way for children to
learn print skills in a non-academic setting in the form of a game. As interactive media becomes
part of a child’s everyday surroundings (CSM, 2013; Kabali, 2015), the interactions become a

source of emergent literacy.

Relying on the game to offer emergent literacy and scaffolding to children who are at the
appropriate developmental stage, the educational game will further children’s knowledge on the
subject matter to which they are exposed. The game will be a source of emergent literacy by
exposing the children to oral, reading, and writing skills, in essence, teaching them these skills in
a non-academic setting. Adding the educational exposure to the scaffolding received in the game,

children playing the game will be able to score higher on the subsequent worksheet.
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Hypothesis 3: Children who play an interactive character educational game will have
better scores on a subsequent educational worksheet than those who watched an (a)

educational video and a (b) control group.

To identify effective scaffolding, children in the game condition would score higher on a
subsequent educational worksheet because those children in the game condition are being
exposed to scaffolding from the interactive character. However, since kindergarteners and 1*'
graders are at different levels of literacy, they will experience the scaffolding differently. As
kindergarteners are exposed to a game with letter recognition, they are being challenged since
they are in the zone of proximal development, therefore, the character is aiding them in
advancing to a new level of literacy. Alternatively, 1% graders have already advanced beyond the
zone of proximal development in regards to letter recognition so, they will not show an effect
from the aid of the character offering scaffolding. Due to this, an interaction effect will occur,
where kindergarteners in the game condition will perform better than kindergarteners in the other
two conditions, while there will be no evidence of effective scaffolding for 1% graders because
each condition will score similarly on the educational worksheet. Higher scores for
Kindergarteners in the game condition will show that the scaffolding present in the game is

effective scaffolding.

Hypothesis 4: There is a difference in children’s scores on the subsequent worksheet
based on the joint interaction of their grade level and exposure condition, such that there
is no difference in experimental condition among 1* graders, but kindergartners will

score higher than the other two experimental conditions.

Due to the difference in nature of the interactive game and the video, while both stimuli

teach letters and words, children in the interactive game condition will have different outcomes
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than those in the video condition and control condition. Game and video developers’ attempts at
using scaffolding in both educational games (through interaction) and educational videos
(through participatory cues) are evident. However, there are differences in the nature of the
scaffolding offered in the two stimuli. Elements needed to produce actual scaffolding will be
more evident through the interactive nature of the game versus the more sedate nature of
watching a video, the continuation of the game versus the finite content of the video, and the
direct responses offered by the interactive character versus mere participatory cues used in the
video. These differences in scaffolding per stimuli will prompt the child to have more motivation
toward the educational worksheet and continue to learn because of a high level of engagement
with the educational game. Furthermore, those children who were not challenged and did not
receive scaffolding will have less motivation toward the worksheet and learning because the lack

of a challenge will have left the children bored.

Hypothesis 5: Children in the educational game condition will show (a) more motivation
toward a subsequent educational activity and (b) more motivation toward future learning

than the educational video group and the control group.

Kindergarteners and 1% graders are at different levels of literacy. By the time a child is in
1* grade that child will have had a full year more of formal literacy education than that of a child
in kindergarten. Due to the 1** grader’s advanced knowledge in literacy, 1*' grade children in the
game condition will not be as affected by the scaffolding offered from the character. Most 1%
graders will be beyond the zone of proximal development when playing the game so the game
will be easy for them. Because the game is less challenging for 1% graders, they will not show
more motivation toward the worksheet in the game condition versus the video and the control

conditions. Conversely, the kindergarteners will be in the zone of proximal development and will
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be exposed to scaffolding while they play the game so kindergarteners in the game condition will
show more motivation, because they were engaged and challenged by the game, than

kindergarteners in the other two conditions.

Hypothesis 6: There is a difference in children’s (a) motivation toward completing the
worksheet and (b) motivation toward future learning based on an interaction between
their grade level and exposure condition. Such that 1% graders in the game condition will
not differ from those in the video and control group, but kindergarteners will have higher

motivation in the game condition than kindergarteners in the video and control groups.

Method
An experiment was conducted in order to examine the effects of children playing

education games with a character on a tablet and their subsequent attitudes and behaviors.
Participants

Children between the ages of 5 and 7 were recruited for this project from two elementary
schools in the Phoenix area and one playgroup in the surrounding area. An Institutional Review
Board responsible for human subjects research at The University of Arizona reviewed this
research project and approved the project. A total of 158 children in kindergarten and first grade
classes completed the experiment. Seven children were excluded because they were outside of
the age range. Data from the remaining 151 children were included in the analysis. The
participants were slightly more male (N = 78) than female (N = 73). More first graders (N = 83)
than kindergartners (N = 63) participated, and 5 participants did not record their grade level.
There were 5 year olds (N =42), 6 year olds (N ="71), and 7 year olds (N = 38), and on average

the children were 5.97 years old (SD = .73). For a three-group between subjects experiment, a
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sample size of 151 produces sufficient power to detect medium effect sizes (» = .30, a = .05) was

found (power = .91).
Design

The conditions in the three-group between-subjects experiment consist of: educational
character game, educational character video, and a control group of non-educational no character
activity. The educational game condition included educational content and interaction with
Alpha-Pig, the educational video included educational content and participatory cues from
Alpha-Pig, and the control group was not exposed to educational content or Alpha-Pig and just
colored on the tablet, this offered a neutral activity for those in the control group while still
exposing them to the engagement with the tablet. The game used for this project was Super Why
produced by PBS, this game was chosen because PBS had already reported learning gains for
children from the game (Chiong & Shuler, 2010) The section of the game with the Alpha-Pig
level was chosen because Alpha-Pig is the most gender-neutral character in the show; the other
characters in the show are Super Why (a boy dressed in a super hero costume), Wonder Red (a
girl wearing roller skates), and Princess Presto (a girl in a ball gown). Participants in the
educational game condition (n = 48) were given a tablet and asked to play the educational app
Super Why! Power to Read (PBS Kids, 2017) with the character Alpha-Pig. Those in the
educational video condition (n = 51) watched a compilation of videos containing Alpha-Pig on a
tablet. And those in the control group (n = 52) were given a tablet and asked to color using the

app Doodle Coloring Book (Bubadu, 2016). Children were randomly assigned to each condition.
Procedure

There were three elements to this project: a parent consent form, a parent survey, and the

experiment with the child. In order to obtain consent from the parents, a letter was sent home
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with each child, from school or play group, to parents requesting consent for the child to
participate in the study. To administer the parent survey, an email address was solicited on the
consent form. Then, a link to the parent questionnaire was sent to the provided email address.
The background survey assessed household information, previous parasocial relationships,
familiarity with the mobile game app, and other unrelated measures. A $10 Amazon gift card
was provided to all parents who filled out the background questionnaire after their child
completed the experiment. Children who had obtained consent from a parent/guardian were
randomly assigned to one of the three experimental conditions. Each condition consists of 10

minutes on the tablet.

The researcher went to the child’s class or play group and escorted the child to the
classroom where the experiment was taking place. Once the child arrived, the researcher
obtained verbal consent from the child that he/she wanted to participate. After which, the child
was given a tablet and asked to use it for 10 minutes. An and Stern (2011) found that 10 minutes
of play time was sufficient time to move through one stage of a game. Children in the game
condition were asked to play Super Why! Power to Read (PBS Kids, 2017) with the character
Alpha-Pig. The game would give the child a 3-7 letter word and have them spell the word letter
by letter giving them options for each letter. For example, Alpha-Pig would appear and give the
child a word to spell such as “queen” (see Appendix A). Once the full word was given, Alpha-
Pig would say “we need to find the letter ‘Q,” do you see the ‘Q’?” If the child picked correctly,
then Alpha-Pig would move to the next letter in the word. If the child picked incorrectly, Alpha-
Pig would say “That’s not a ‘Q’ can you find the ‘Q’?” If at any time the child would select the
correct letter before being prompted by Alpha-Pig, the game would proceed without Alpha-Pig

speaking. Children in the video condition watched four short clips (adding up to 10 minutes) of
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the show Super Why containing the character Alpha-Pig. Each clip was of a tough situation that
Alpha-Pig ended up in (stuck on the wrong side of the river) and Alpha-Pig would spell
something that would help them out of the bad situation (spell the word bridge). Finally, children
in the control group were asked to color on the app Doodle Coloring Book (Bubadu, 2016) for 10
minutes. The screen was blank and the children were given options of different colors to color on
the sheet. See Appendix A for screen shots of each condition.

As the children were using the tablet, the researcher stayed near the child to observe the
tablet usage. The researcher tallied the correct letters and words spelled in the game condition.
For the video and control group, the researcher was there to make sure the child did not exit out

of the app or try to play/do something different.

Following the game, each child completed a subsequent educational worksheet where
they were asked to match lower case letters with upper case letters. There were eight upper case
letters and eight lowercase letters that the children were given five minutes to complete. The
sheet had the character Alpha-Pig if the children were in the game or video condition and did not

have Alpha-Pig on it if they were in the control group.

After completing the worksheet, children were then asked a series of questions in a post-
test questionnaire. Finally, to thank them for helping, the children were offered a prize before
they left. In order to test if the character had an effect on their subsequent behavior, children
from each group chose between an educational prize (an Alpha-Pig activity book) with the
character on it or a non-educational prize (an Alpha-Pig coloring book) with the character on it.

The children were sent home with the prize of their choice and a letter of thanks to their parents.

Measures
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The post-test consisted of questions about the children’s motivation for future learning,
familiarity with the show and character, and questions about their relationship to the character
from the game and video. The questions in the measures have all been designed specifically for
children or have been adapted to be age appropriate. The questions were measured on a Likert
type scale using a series of smiley faces (Castonguay, 2015; Michela & Contento, 1986;
Richards & Calvert, 2016). Questions were asked verbally and recorded on surveysoftware using

a tablet.

Motivation. Calvert et al.’s (2007) measure for motivation developed specifically for
children was adapted for this project. Motivation toward the worksheet was measured with one
item question: “After you used the tablet, how much did you want to do the worksheet?” (M =
4.34, SD = .99). This item was measured on a 5-point scale options included very much (coded as
5) not at all (coded as 1). Each option had a series of smiley faces under the options to indicate
what each scale option meant. The motivation toward future learning was measured with one
item: “Now that you have used the tablet and done the worksheet, how much do you want to
keep doing things to help you learn?” (M = 4.68, SD = .85). This item was measured on a 5-point

scale options included very much (coded as 5) not at all (coded as 1).

Parasocial interaction. This study adapted Hartmann and Goldhoorn’s (2011) six item
experience parasocial interaction (EPSI) scale to measure a person’s own reporting of parasocial
interaction with a character and Bond and Calvert’s (2014) six item scale for parents to report
parasocial interaction of their children. The new child EPSI scale consists of six items rated on a
five-point scale. To adapt this measure for children, the five-point scale is represented as a series
of circles increasing in size. The smallest one indicating not at all (coded as 1) and the largest

one with a big circle indicating very much (coded as 5). The measure consisted of questions such
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as:While using the tablet, did you feel like Alpha-Pig was listening to or watching you and While

using the tablet, did you feel like Alpha-Pig knew your answer was right or wrong?

Variations of this method to test young children have been successfully used in previous studies
(Castonguay, 2015; Michela & Contento, 1986; Richards & Calvert, 2016). The mean of the six
items was computed for this study, using only the game and video group (M = 3.52, SD =1.39, a

= .96).

Task score. The educational activity completed by children consisted of a worksheet
containing eight lowercase letters to be matched to eight uppercase letters. The worksheet was
scored for correctness of answers. Scores can range from 0 (zero correct answers) to 8 (all eight

letters matched correctly; M = 7.87, SD = .84).

Reward choice. Reward choice was measured by matching the game condition with the
child’s choice of prize. All children were given the option of selecting an educational reward
(activity book) with a character on it or a non-educational reward (coloring book) with the
character on it (Appendix B). To show that children’s behavior was affected by the educational
content of the game or video, children in the game condition would have to choose the
educational activity book (n = 23) significantly more than video condition (n = 20), and the

control condition (n = 19).
Manipulation Check

Two questions were constructed for this projects as a manipulation check. Children were
asked “While using the tablet, what did you do?” and given the response options of “play a
game, watch a video, color.” The child then selected one of the three options offered for

checking which condition they participated in. A two-way Chi-square tests showed that children
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were more likely than chance to report the condition they were actually in, x* (2) = 262.75, N =

151, p <.01, ¢ = 1.74. See Table 1 for percentages and adjusted standardized residuals.

Table 1

Percentage of Child Reported Condition Check

Game Video Control
Play a game 98%(11.0) 2.1%(-5.4) 0%(-5.9)
Watch a video 8%(-5.0) 92%(11.4) 0%(-6.2)
Color 3.8%(-5.8) 0%(-6.1) 96.2%(11.9)

Note: Numbers in parentheses are adjusted standardized residuals. Values higher than +/-1.96

indicate significant results.

To check if children were understanding the educational nature of the game and the
video, the children were asked “While using the tablet what helped you learn?”” The children’s
answers were coded as “something helped me learn” if they responded with items such as letters,
Alpha-Pig, spelling. Answers were coded as “nothing helped me learn” if they responded with
nothing or items such as coloring. This acted as a check that they are aware they are being
exposed to educational content in the game and video condition. A two-way Chi-square test
showed that children in the game and video were more likely than chance to indicate something

helping them learn than the control group, y* (2) = 46.18, N=151, p < .01, ¢ = .31.

Table 2

Percentage of Child Reported Learning Check

Game Video Control

Something helped me learn 71%(3.6) 69%(3.3) 12%(-6.8)
Nothing helped me learn 30%(-3.6) 31%(-3.3) 88%(6.8)
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Note: Numbers in parentheses are adjusted standardized residuals. Values higher that 1.96

indicate significant results.

Results

Parasocial Interaction

Hypothesis 1 predicted that those who played an educational game with an interactive
character would engage in a more intense parasocial interaction with Alpha-Pig than those who
watched a video with Alpha-Pig. See Table 3 for the means and standard deviations for each
dependent variable. A t-test was run to test the parasocial interaction of the children and found
that there was not a significant difference between the two groups, ¢ (97) = .51, p=.514,d = .13.

Hypothesis one was not supported.

Table 3
Child Reported PSI
Game Video
M SD M SD
PSI 3.61 1.40 343 1.38

Reward Choice

Hypothesis 2 predicted that when compared to the control group, (a) children in the game
condition would pick the educational reward more often than the non-educational reward and
that (b) children exposed to educational content (game condition and video condition) would
pick the educational reward more often than the non-educational reward. There were two options

of rewards given to the children: an activity book with similar worksheets as done in the session
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containing pictures of Alpha-Pig and other Super Why characters (educational) and a coloring

book of Alpha-Pig and other Super Why characters (non-educational).

A two-way chi-square was run to test the reward chosen between the conditions. Results
indicate that children in the game condition did not pick the activity book significantly more than
the children in the video or control condition, ¥ (2) = 1.44, N= 151, p = .49, ¢ = .01.
Additionally, the one-way chi-square was used to test the expected outcome of each the game
and video condition based on the percentages of the control group. Results indicate that when
testing reward choice by condition using control group expectancies, there was no significant
difference in the proportion of times the activity book was chosen over the coloring book in the
game condition (x° (1) =2.70, N =48, p = .10, ¢ = .06) or the video condition (x* (1) =.162, N=51,p

— 687, ¢ = .003).

Table 4

Reward Chosen by Condition

Game Video Control

K Ist K Ist
Activity Book (Educational) 63% 43% 63% 29% 36.5%
Coloring Book (Non-Educational ~ 37% 57% 37% 71% 63.5%

To examine difference between kindergarteners and 1% graders, further one-way chi-
squares were run using the control group expected proportions and the conditions based on grade
level. For kindergarteners, a one-way chi-square indicates that when the game condition is
compared to the control group’s expected outcomes, kindergarteners in the game condition chose
the activity book significantly more than the coloring book based on the expected outcomes of

the control group (x* (1) =4.67, N=16, p = .031, ¢ = .29). And, kindergarteners in the video condition
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chose the activity book significantly more than the coloring book (y* (1) =4.67, N=16, p=.031, ¢ =
.29). Hypothesis 2 was partially supported, support for hypothesis 2 was only found among

kindergarteners. Results can be seen in Table 4.
Scaffolding

Hypothesis 3 predicted that children in the game condition (M =7.71, SD = 1.41) would
score higher on the subsequent educational worksheet than those who watched the video (M =
7.92, SD = .39) and those in the control group (M = 7.98, SD = .14). A one-way ANOVA was
run, and found that there were no differences between groups on the score achieved on the
subsequent educational worksheet, F (2, 148) = 1.46, p = .235, n* = .02. Hypothesis 3 was not

supported.

Hypothesis 4 predicted that there is a difference in children’s scores on the subsequent
worksheet based on their grade level and exposure condition. A univariate general linear model
was run to test for the interaction effect of grade level and condition on score on the worksheet
and found no significant interaction between condition and grade on the child’s worksheet score,

F (2, 146) = .10, p = .905, n* = .001. Hypothesis 4 was not supported.
Motivation

Hypothesis 5a predicted that children in the game condition (M =4.27, SD = .98) would
have higher motivation toward the subsequent educational worksheet than those who watched
the video (M =4.41, SD = .94) and those in the control group (M = 4.35, SD = 1.06). A one-way
ANOVA was run, and showed that there were no differences between groups on motivation
toward the worksheet, F (2, 148) = .246, p = .782, n* = .01. Additionally, hypothesis 5b

predicted that children in the game condition (M = 4.63, SD = .84) would show more motivation
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toward future learning than those who watched the video (M = 4.59, SD = 1.00) and those in the
control group (M =4.81, SD = .66). A one-way ANOVA was run, and found that there were no
differences between groups on motivation toward future learning, F (2, 148) = .994, p = .373, 1’
=.003. Hypotheses 5a and 5b were not supported.

Table 5

Summary of Hypotheses and Findings

Hypothesis Findings

H1: Game condition would have more intense PSI than video | Not supported
condition

H2: Activity book chosen more often than coloring when Partially supported
exposed to educational material and coloring book chosen
when exposed to coloring

H3: Game condition would score higher on worksheet Not supported

H4: Interaction - game condition and kindergarteners would | Not supported
have score higher on worksheet

HS5: Game condition would have more motivation toward Not supported
worksheet and future learning

H6: Interaction - game condition and kindergarteners would | Not supported
have more motivation toward worksheet and future learning

Hypothesis 6a predicted that there is a difference in children’s motivation toward
completing the worksheet and 6b predicted a difference in their motivation toward future
learning based on their grade level and exposure condition. A univariate general linear model
was run to test for the interaction effect of grade level and condition on motivation to do the
worksheet and found no significant interaction condition and grade on the child’s motivation to
do the worksheet , F (2, 146) = 1.27, p = 283, n> = .018. And, a univariate general linear model

was run to test for the interaction effect of grade level and condition on motivation to continue
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learning and found no significant interaction condition and grade on the child’s motivation to
continue learning, F (2, 146) = .14, p = .866, > = .002. Hypotheses 6a and 6b were not

supported.

Discussion
Increased use of mobile devices for educational material make it important to understand
what aspects of the interactive media can help children learn, increase their motivation for
learning, and effect their decision making. This project focused on the interactive nature of a
character used in educational mobile games and children’s attitude and behavioral changes due
to the influence of parasocial interactions (Horton & Wohl, 1956) and scaffolding (Vygotsky,

1980). The partially supported and non-supported findings warrant discussion.

It was hypothesized that children in the game condition would choose the activity book
more often than the other conditions. However, it was found that children in the game, video, and
control condition showed no significant difference in choosing the activity book from the
coloring book between the three groups. The control condition showed that children not exposed
to the stimuli were more prone to choose the coloring book. Thus, while there was a difference in
the amount of activity books chosen between groups, the difference was not significant. In the
game condition 48% of children chose the activity book, in the video condition 40% chose the
activity book, and in the control group 37% chose the activity book. This shows that there was an
overall trend in choosing the activity book more in the game condition, as predicted, even though
the differences were not significant. One reason these trends were not significant could be
because those in the control condition were coloring as their control stimuli, prompting more

interest in the coloring books. Another reason could be that the coloring book was not neutral
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enough to elicit equal choosing of the coloring book and the activity book among the control
group.

Additional testing found that there was a significant difference among kindergarteners
between condition and reward chosen. While overall with kindergarteners and 1* graders there
was not a significant difference, when looking solely at kindergarteners the educational reward
was chosen significantly more often in the game and video conditions than in the control group.
One reason for this could be because kindergarteners were in the zone of proximal development
being challenged and assisted by the character. Thus, the exposure to the character and the
educational nature of the game lead the children in kindergarten and in the game or video
condition to choose a reward in-line with those two stimuli, having the character on it and

educational in nature.

Even though Hypothesis 1 predicted that there would be a difference in the intensity of
the PSI, which did not occur, the combined mean PSI in both the game and video conditions (M
=3.52, 8D = 1.39) is above the midpoint, indicating that the children in these conditions
experienced a PSI. While the children in the two conditions did not report different levels of PSI,
they did indicate experiencing a PSI. This finding can indicate that the interactive nature of the
specific game was not different than the interactive nature of the video. The nature of interactive
games is different than television because interactive games respond directly to feedback from
the user. The most that can happen interactively with television is that production techniques can
be used to mimic interaction. For example, television production techniques used to foster PSI
include: character verbally addressing the audience, character looking directly into the camera,
character adjusting head and eyes toward camera with dialogue seemingly coming from the mind

(mouth not moving, as if audience is mind reading), and ease of audience ability to take the
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character’s perspective (Cohen, 2009). These production components of PSI are evident in
interactive games as well and more frequently incorporated than in television shows because the
entire game is interactive. Because interactive games include more frequent use of these
techniques, it was assumed that children who played an educational game that was interactive
would report higher levels of PSI than children who were only exposed to the quasi-interactive
character on the video. One possible explanation can be that not all interactive games are the
same in their level of interactivity. In particular, this Super Why game did not ask for children’s
names to address them directly, it did not keep track of any score (right or wrong), and did not
interact more than simple directions and announcing a right or wrong choice. In other words, the
game used the same basic production techniques (looking at the camera and addressing the user)
as the video did. A game that is more interactive would include more characteristics and
techniques that lead to a more intense PSI, such as referring to the user by name, tracking scores,

and having further conversation than only giving directions.

This study may have been influenced by a ceiling effect for a number of findings,
specifically Hypotheses 3, 4, 5, and 6. As seen in Hypothesis 3, children in all conditions scored
very high on the educational worksheet. The mean score was 7.87 out of a total of 8. This
indicates that there was little opportunity for variation between the conditions. One possibility is
that this educational worksheet was too easy for the age group being tested. Due to the lack of
variability, this test was unable to identify any learning effects from the conditions the children
were exposed to. Unfortunately, because both kindergarteners and 1* graders did equally well on
the worksheet, an interaction between condition and grade level could not be identified for
hypothesis 4. As hypothesized, the interaction would have shown that kindergarteners in the

game condition did better than kindergarteners in the video and control conditions and that 1%
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graders did equally well on the worksheet in all three conditions. However, since everyone in the
study did very well on the worksheet, a difference in kindergarteners scores among the three

different control groups was unable to be identified as predicted.

Results relevant to hypotheses 5 and 6 may be an artifact of a ceiling effect, as there was
a lack of support for a difference between groups their grade level and motivation toward doing
the subsequent educational worksheet and toward future learning. Both items were measured
with 5 indicating “very much” and 1 indicating “not at all.” When asked how much they wanted
to do the educational worksheet after using the tablet, the children in all conditions (M = 4.34)
responded between “very much” and “somewhat.” This shows that most of the children indicated
wanting to do the worksheet. Results were similar when children were asked how much they
want to keep doing things that help them learn. All children indicated very positive results (M =
4.68) on the same scale as the previous question. One reason for this may be that the children
were all in a school setting when they were pulled out to participate so the children already had
an educational mindset and knowing this was a type of test, they wanted to do well so
participants indicated positive answers only. Additionally, because the researcher asked the
questions directly to the subjects, the children could feel a lack of anonymity and might have
shown a self-report bias by responding how they thought the researchers wanted them to

respond. In other words, this shows a threat to internal validity.
Implications

As educational interactive media differs from educational television, this dissertation has
advanced the discipline of communication by examining how traditional media theories apply to
new technology and specifically examine the role of interactive characters in the educational

content. This project has identified that when children use a basic interactive educational game,
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they are able to experience the same level of PSI (Horton & Wohl, 1956) as those children who
watch a video with participatory cues. This furthers the knowledge of PSI because it shows that
when children are watching a video on the same size screen and at the same distance as they do
when they are playing a game, the interactivity of the character in the game versus a character in

the video does not make a difference for the child’s relationship with the character.

Due to a lack of variability among worksheet scores, this study was not able to identify
effective scaffolding (Vygotsky, 1980). However, since the character is aiding children in the
zone of proximal development, the game does show evidence of the presence of scaffolding in an
educational game with an interactive character. Additionally, since there was a difference in
behavioral outcomes for kindergarteners and 1* graders, this project has advanced the research
on scaffolding by showing that when children in the zone of proximal development are exposed
to scaffolding by an interactive character in an educational setting, those children will show a
difference in subsequent behavior (i.e. choosing an educational reward). Scaffolding has mainly
been studied as an education tool utilized by parents or more advanced peers and adults. This has
opened scaffolding as a construct to be utilized for advancing child development while children

play educational games.

These results are found even in a game that utilized rudimentary interactivity. These
findings have practical implications in today’s society because mobile devices are increasingly
being used for educational content and now parents can make more informed decision regarding
the content their children are exposed to. For example, some parents may think that a fun
character can take away from the learning process; however, this study shows that children are
engaging in PSI with the character which can lead to increased learning similar to the findings of

previous educational television research (Gola et al., 2013; Lauricella et al., 2011). This informs
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parents that educational games with characters are as beneficial to children as they are in

educational television.

An important finding regarding grade level is that the behavioral change was only found
among kindergarteners, meaning that children were only effected by the interactive character if
the child was in the zone of proximal development (Vygotsky, 1980) meaning that the content of
the games needs to be age appropriate. For a game to be age appropriate, the game should
contain content that is in line with the developmental level for the child of the target age group.
Even more effective would be game that assesses a child’s current knowledge and offers
advancing levels of difficulty. Parents and teachers now know the importance of choosing
educational games to use which contain age appropriate content for each child in order to foster

mediated scaffolding.
Limitations

This project had a few limitations that should be mentioned. First, there was a flaw in the
design by using a game that included an interactive character that was not highly interactive. The
stimuli used were chosen with external validity in mind. The educational game used was a
previously created game, thus limiting the scope of possibilities the game offered. A game
created specifically for the purpose of this project would have added variance between the game
and video results. In particular, a game where the character is involved more by speaking more
than just to correct the child and if the character showed personalized interaction by referring to
the child by name, could possibly have produced a stronger PSI for the child. Additionally,
scaffolding could have been measurable on different levels if the game tracked scores and moved

to different and more advancing difficulty levels. A custom game tailored specifically to imitate
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a more interactive game with levels that show advancing difficulty would strengthen internal

validity for future projects.

A second limitation to the project was a restriction in range among the children’s scores
on the educational worksheet used. Before beginning the project, four first grade teachers were
consulted regarding the worksheet and ability for children to complete the worksheet. These
teachers advised that it would be a good worksheet to use. Unfortunately, the worksheet was too
easy for the children because children in all conditions scored near perfect on the worksheet.
This could be due to the fact that data was collected at the end of the school year, assuming that
children have mastered the content of the worksheet earlier in the school year. In order to
introduce variance in the results of the educational worksheet between older and younger
children and between conditions, a more difficult worksheet needs to be used. A worksheet
similar to the game would have been more appropriate. For example, a worksheet with a picture
of a queen and jumbled letters to make up the given word would be a more appropriate
worksheet. With a more difficult worksheet, learning effects between different conditions would

be able to be found.

A third limitation lies in the scales used with the different measures. The follow-up
questionnaire used three different scales: a set of three smiley faces, a set of five smiley faces,
and a set of five circles. This required a higher cognitive load (Fisch, 2000) for the young
children than if only one scale were used. Before children took part in the questionnaire, the
researcher showed the children each of the scales, explained how they worked, and offered
practice questions to assure the child understood. Cutting down the number of scales would cut

down on the time used to practice. Additionally, it would reduce the cognitive resources children
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allocate to understanding the scale and allow the children to focus more cognitive resources on

the questions being asked (Fish, 2000).

Conclusion

Shows like Sesame Street and Blue’s Clues based their content from research using the
understanding of child development to create appropriate and effective material (Strasburger,
Jordan, & Donnerstein, 2012). When Blue’s Clues was released in 1996, a trend began where
more educational television began using likeable characters to interact with the audience. Since
then, it has become more common for educational television shows to include participatory cues
where a character on the show will cue the viewer to participate and then wait for a response.
The show then continues, no matter the response given by the audience. This is achieved through
visual and auditory techniques used to give the viewers guidance (Wartella, O’Keefe, & Scantlin,
2000). As educational television began using research, it evolved and has been able to discover
effective ways to teach children through video. Because television has already gone through this
evolution, interactive educational games do not have to start at square one; instead, educational
games can start off creating games with what is already known about children and educational

media.

The expectations when exposing children to an educational game and an educational
video were that the educational game would produce different results than the video. However,
the results of this project show that children react similarly to an interactive game as they do to a
video containing participatory cues. Even though the action of watching a video versus playing a
game is quite different, children can experience similar interactions with the character. This
knowledge helps media researchers understand the place educational games takes in the media.

The findings in this study help to bridge the gap in understanding the difference in the
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educational nature of interactive games versus educational videos. Identifying that the gap in

applying media effects from video to interactive games is smaller than previously assumed.

This study also found that in an educational context, the interactive character in a game
can have a behavioral impact on children as they play a game if the children are being challenged
and engaged because they are in the zone of proximal development. Mainly that in order for
children to experience these effects, the content of the game needs to be age appropriate and
offers content that is just out of children’s reach at their current developmental level. In other
words, content that the children have not mastered yet. If the children have mastered the
material, the content is no longer in their zone of proximal development and they will not need
the scaffolding offered by the character so the game will be boring and those children will show
no changes in behavior, as seen with the 1% graders. This information helps to authenticate the

educational offerings of self-proclaimed educational games.

Now PSI and scaffolding can be used to understand a child’s development as they engage
with educational interactive media. By including likeable characters in games and challenging
children with advancing difficulty, game developers can create games that encourage a PSI with
the character to incite scaffolding to occur during game play. Additionally, parents can make
more educated decisions about what games will provide an educational experience for their
children by choosing games with characters which are age appropriate or offer advancing
difficulty. Finally, teachers can now more fully understand the developmental process of children

using educational interactive games.

The continued study of educational games is necessary to fully understand what aspects
of the games have educational effects toward the users. Future studies are needed to address

differences in interactivity between various types of games and address other possible
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influencing factors within educational games. With added research, parents, teachers, and
researchers alike will gain a deeper understanding of how to effectively incorporate educational

media in the mobile world of today.



Appendix A
Screen Shots of Stimuli

Game Condition

Alpha'Pig's
Lickety Letter Hunt

Alpha-Pig tells the user a word and gives them options for
spelling it correctly.
For example: “Help me spell the word queen. Where is the letter Q.”
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Video Condition
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Coloring Condition
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Appendix B
Covers of Activity and Coloring Books

SUPER WHY!
ACTIVITY BOOK
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SUPER WHY!
COLORING BOOK
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Appendix C

Child Survey
Condition

O Game

O Video

O Coloring

Do you know what this show is?
O Yes

O No

What is the name of it?

Have you watched the show Super Why before today?

O Yes
O No

Have you played the game Super Why before today?

O Yes
O No

Have you seen Alpha-Pig before today?

O Yes
O No

How much fun was it to do the worksheet today?

Lots of Fun

Now that you have used the tablet and done the worksheet, how much do you want to keep doing things to help you
learn?

’ Very Much ’ Some What ’ Didn't Care ’ Not Really ’ Not at All

While using the tablet, did anything help you learn?

O Yes
O No

What helped you learn?




While using the tablet, what did you do?
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Very Much

Very Much

Very Much

Very Much

Very Much

Very Much

Child Subject Code (first name, first two letters of last name, year of birth)

Child's Gender

O Male
O Female
QO Other

Who is the researcher/RA?

Where is the session taking place?

What day is the session?



What time is the session

Number of correctly spelled words in game.

Total number of letters picked correctly in game.

Number correct on worksheet

Reward chosen

O Educational - Activity Book
O Non-educational - Coloring book
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Appendix D

Parent Survey

Thank you for your participation in this project. The following survey asks a series of questions about digital media and the use of technology in
your home. There are no right or wrong answers, we just want to know what you think about the use and growth of your child's media. When
asked, answer questions about the child who is taking part in this project. This survey should not take more than 30 minutes. Thank you!

In order to match your information with your child's information, please write the name of your child, the first two letters of the surname, and
year of birth. This will act as a code for you and your child to connect your results, while maintaining the anonymity of your answers.

Child's first name

First two letters of last name

Year of birth
Code for child: (ChelsieAk1985)

000D

What is your gender?

QO Male
O  Female
QO  Other

Are you currently

O  Married

O  Widowed

O  Divorced

O  Separated

O Never married
O None of these

How would you classify your family?

QO  African American

O  White

O  Multi-Racial

O  Asian or Pacific Islander
QO Hispanic or Latino

O Native American

O  Other please specify

What is the highest level of education you have completed?

Some high school

Some College

High school or other equivalent
Two-year degree

Four-year degree

Graduate or professional degree
Other

(ONONONONORONG,



What is the highest level of education you have completed?

Some high school

Some College

High school or other equivalent
Two-year degree

Four-year degree

Graduate or professional degree
Other

(ONONONONORONG,

What was your total household income last year?

Less than - $20,000
$20,000 - $34,999
$35,000 - $49,999
$50,000 - $74,999
$75,000 - $99,999
$100,000 - $149,999
$150,000 - $199,999
$200,000 or more

(ONONONCRONONON®,

What is your relationship to the child participating in the study?
O Mother

O  Father

O Legal Guardian

O  Other please specify:

How many children do you have?
0

N O R

Q
Q
Q
Q
Q
O  More than 4

Do you have a television in your home?
O Yes

Which of the following, if any, do you have in your home?

Cable or satellite TV

Laptop or desktop computer

High speed Internet access (cable, wireless, or DSL)

An iPad or similar tablet device, such as a Galaxy Tab or other Android tablet, Microsoft Surface, or Kindle Fire
A Kindle, Nook, or other e-reader

0000 D

What type of cell phone, if any, do you have?

O A “smartphone” (in other words, you can send email, watch videos, or access the Internet on it)
O A regular cell phone (just for talking or texting)
O Idon’t have a cell phone
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One thing that people talk about when it comes to cell phones and tablets is applications or "apps." How sure are you that you know what an
"application" is?

O I know what an app is
O Ihave an idea what an app is, but I’'m not totally sure
O  Idon’t know what an app is

Approximately how many apps, if any, have you downloaded onto your:

Smartphone o) o) o) o) o) e} ®)

Tablet (iPad, Kindle Fire, Galaxy Tab, or other Android o
tablet) o o o @] @] o

Approximately how many apps that you have you downloaded were for your [child/children] to use on your:

Most of them About half of Less than half of them Only a few

them

Smartphone o) o) o) o) o

Tablet (iPad, Kindle Fire, Galaxy Tab, or other
Android tablet) O O Q o

Approximately how many of the apps you’ve downloaded for your [child/children] are educational apps, that is, apps that are designed to teach
kids something?

All of them

Most of them

About half of them

Less than half of them

None

Q0000

For this next set of questions, please think about your child taking part in the study. Some of these questions may be about things that child is too
young to do. If that’s the case, just mark the response that closest applies to that child (or none) and move on.

Which of the following items, if any, does your child use frequently in [his/her] bedroom? (Please check all that apply)

O Television set
O Tablet

Which of the following are reasons why your child has a TV in [his/her] bedroom: Mark all that apply.

It helps [him/her] fall asleep

It keeps [him/her] occupied in their room so I can do other things around the house
It frees up the other TVs so other family members can watch their own shows

It was a reward for good behavior

Because [he/she] shares a room with an older brother or sister

Because [he/she] shares a room with an adult

Because [he/she] sleeps in a family room that has a TV in it

We bought a new TV and decided to give [him/her] the old one

To get [him/her] to sleep in [his/her] own room

Other

o o Wy )

Which of the following are reasons why your child has access to a tablet in [his/her] bedroom: Mark all that apply.
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It helps [him/her] fall asleep

It keeps [him/her] occupied in their room so I can do other things around the house
It frees up the other screens so other family members can watch their own shows

It was a reward for good behavior

Because [he/she] shares a room with an older brother or sister

Because [he/she] shares a room with an adult

Because [he/she] sleeps in a family room that has a tablet in it

We bought a new tablet and decided to give [him/her] the old one

To get [him/her] to sleep in [his/her] own room

Other

ooopooooooo

Which of the following items does your child have, if any? (Please check all that apply)

[His/Her] own cell phone

[His/Her] own iTouch or other video iPod

[His/Her] own non-video iPod or other MP3 player

[His/Her] own iPad or similar tablet device

[His/Her] own educational game device like a Leapster/LeapPad or V-Tech device (V-Smile, Mobigo, or Innotab)
[His/Her] own handheld video game player like a Gameboy, PSP, or Nintendo DS

[His/Her] own Kindle, Nook, or other e-reader

None of these

oooooo0ooo

If you chose cell phone answer the following:

Is your child’s cell phone a “smart phone,” or not? (In other words, can [he/she] go online, use apps or watch videos on it, or not?)

QO  Yes
O No

We’re interested in whether your child has ever used a cell phone, or tablet to do any of the following activities. Please mark any of the activities
your child has ever done:

On a phone On a tablet

Watch TV shows or movies ] a
Watch videos ] a

Play games a a

Use apps a a

Read books Q a

We’re interested in how often your child does various activities, or if [he/she] has never done these activities. How often does your child:

Several times a Several Less than once Has never
day times a a week done this
week
Read or be read to o) o) o) o) o) o) o
Watch TV o) o) o) o) o) o) o

Use a mobile device (like a
smartphone, iPad, iPod
Touch, or similar device) to o) (o) @) Q @) @) O
play games, use apps, or
watch videos




Thinking just about YESTERDAY, about how much TIME, if any, did your child spend: Please enter the number of hours and minutes. (Minutes
should not exceed 59 minutes)

Hours Minutes

Listening to music

Reading or being read to

Watching TV or videos on a TV set

Watching videos or TV shows on a handheld device like a smartphone, iPad, or tablet

Playing non-educational games on a smartphone, tablet, or other mobile device

Playing educational games on a smartphone, tablet, or other mobile device

Using other types of apps on a smartphone, tablet, or other mobile device

How often, if ever, do you do any of the following:

Often Sometimes Hardly ever Never

Give your child your cell phone, iPod or iPad to play with when you are
i o} o} ¢} o

out running errands together
Give your child headphones and a video on a mobile device to watch o
when [he/she] has to go with you to a meeting, class, or other activity Q o Q
Use media to keep your child occupied while you do chores around the

o} o} o} o
house
Use media to keep YOURSELF occupied while you’re out playing with
your child (for example, use a cell phone, iPod or iPad while you’re at o) o) o) o
the park or playground)

How often, if ever, does your child use the following kinds of apps on a cell phone, iPad, or other tablet device:

Often Sometimes Hardly ever Never
Educational games, like puzzles, memory games, math, or reading o) o) o) o
Games that are just for fun o) e} o) @]
Creative apps for things like drawing, making music, or creating videos o) o) o) o
Apps based on a character [he/she] knows from a TV show e} o) o) Q
Other types of apps o) o) e} o

Please list your child's 3 favorite TV shows:
1

2
3

OO0 D

How educational do you believe each of these shows are?

1 = not at all educational - 7 = extremely educational
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1 2
TV show 1 e} e}
TV show 2 o) o)
TV show 3 e} e}

Please list your child's 3 favorite movies:

1
2
3

ooD

How educational do you believe each of these movies are?

1 =not at all educational - 7 = extremely educational

6

1 2
Movie 1 e} e}
Movie 2 e} e}
Movie 3 o) o)
Please list your child's 3 favorite mobile apps:
a1
a 2
a 3

How educational do you believe each of these apps are?

1 = not at all educational - 7 = extremely educational

1 p) 6
App 1 o o} o
App 2 o} o} o
App 3 o} o} o




Has your child ever watch the TV show SuperWhy before?

QO  Yes
O No
O  Don't Know

Has your child ever played the mobile game SuperWhy before?

QO  Yes
O No
O  Don't Know

Has your child seen the character Alpha-Pig before today?

QO  Yes
O No
O  Don't Know

Write the name of your child’s favorite character associated with a TV show, movie, or app.

Answer the following questions regarding your child’s favorite character.

Strongly Disagree Neither agree nor

Disagree disagree
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Strongly
agree

your child thinks that the character can see him/her
when your child views the character on a screen, like a o) o) e}
television, computer monitor, or iPad.

your child thinks that the character can hear him/her
when your child views the media character on a o) o) o)
screen, like a television, computer monitor, or iPad.

your child acts like the character is interacting with
him/her when viewing the character on a screen, like a o) o) o)
television, computer monitor, or iPad.

your child greets the character (says ‘hi,” waves, etc.)
when the character first appears on a screen, like a o) o) o)
television, computer monitor, or iPad.

your child talks to the character when the character is
portrayed on a screen.

When the character asks my child to perform a certain
behavior (like pointing to the screen or clapping), your o) o) o)
child performs the behavior.

How do you think your child's school performance is?

O Much above average
O  Above average

O  About average

O  Below average

O Much below average
O  Don't know

O  Doesn't go to school

How much does your child enjoy learning activities, including school, homework, and educational games?

O  Often

O  Sometimes
O  Hardly ever
O Never
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Has your child had any problems with the following behaviors over the past 6 months. Please answer all the items the best you can.

R =N =

Acts wilder or sillier than others in groups (birthday parties, recess)

Interrupts others o) o) o
Gets out of seat at the wrong times o) o) o
Gets out of control more than friends o) o) o
Blurts things out o) o) Q
Acts too wild or ‘out of control’ o) o) o
Has trouble putting the breaks on his/her actions o) e} o
Gets in trouble if not supervised by an adult e} o) Q
Becomes too silly o) e} o]
Talks at the wrong time o) o) Q
Resists or has trouble accepting a different way to solve a problem with schoolwork, friends,

chores, etc. o Q o
Becomes upset with new situations o) o) Q
Tries the same approach to a problem over and over even when it does not work o) o) o
Acts upset by a change in plans o) o) o
Resists change of routine, foods, places, etc. o) o) Q
Has trouble getting used to new situations (classes, groups friends) o) e} o

Has your child had any problems with the following behaviors over the past 6 months. Please answer all the items the best you can.

Thinks too much about the same topic

When given three things to do, remembers only the first or last o) o) o
Has a short attention span o) o) o
Has trouble concentrating on chores, schoolwork, etc. o) e} o
Is easily distracted by noises, activity, sights, etc. o) o) o
Has trouble with chores or tasks that have more than one step e} e} Q
Needs help from an adult to stay on task o) o) Q

Forgets what he/she was doing

When sent to do something, forgets what he/she is supposed to get o) o) o
Has trouble finishing tasks (chores, homework) o) e} @)
Has trouble remembering things, even for a few minutes e} e} Q

Is disturbed by change of teacher or class e} e} Q
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How seriously did you take this survey?

0 means you didn't pay any attention and 100 means you payed attention to each question.

Thank you for participating in our study, ‘Unlocking the Tablet: Scaffolding and Parasocial Interactions from Educational Mobile Game

Apps.” Please know that your participation has not only helped to increase knowledge among academic circles, but can help improve the quality
of educational children’s games. We hope you have enjoyed your experience in this research and continue to discuss educational benefits of using
a tablet at home. It is people like you that allow us to expand our knowledge and hopefully make changes to benefit our children’s future. If

you would like more information about children’s educational games, or you would like to receive a copy of the results of this study please email
your request to cakers@email.arizona.edu.

I would be happy to assist you. Once both you and your child have participated in the study, you will be emailed a digital $10 Amazon gift card.
Please enter a primary email address to send the gift card to. Additionally, please provide a second email or a phone number in case there is
something wrong with the first email address. Your name, email and phone number are required to receive the gift card, however, will not be
stored with your survey results. Thus, all your answers will remain anonymous.

First and Last Name

Email 1:

a
a
O  Email 2:
a
a

Phone Number

I do not have an email address, please mail me a gift card. Address:
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Appendix E

Subsequent Worksheet

Alpha Pig’s Lickety Lasso Letters

Draw a rope connecting each lower case letter tot he matching upper case letter!

. © 2011 Out of the Blue Enterprises LLC. All Rights Reserved.
@]® Funding provided by The Corporation for Public Broadcasting

The PBS KIDS logo is a registered mark of PBS and is used with permission.
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