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ABSTRACT

Through the design and exploratory evaluation of a narrative-based 360-video virtual reality experience,
the authors aimed at building empathy in adults towards children who experience challenges in early
literacy. This contributes to a limited literature on VR empathetic design by specifically studying
caregivers in relation to reading difficulties and utilizing a low-cost immersive medium. This research
performed a quasi-experimental pilot study following a pretest-posttest design with 27 participants,
collecting measures such as participant empathy, anxiety, immersion, and emotional reactions. This
paper explored changes in pre-post measures, correlations between variables, and possible explanations
for the observed results. The VR experience increased positive caregiver attitudes towards struggling
readers. Participants who reported a high degree of emotional reactions showed increased willingness
to donate to help reading difficulties. Participants with teaching experience or with lower starting
empathy scores were less likely to be affected.
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INTRODUCTION

This study is part of an ongoing program of research that intends to identify what barriers are preventing
adults from effectively building childhood early literacy, and subsequently to design experiences
that can mitigate those factors via upskilling. One important barrier is the lack of empathy. Adults
(parents, teachers, and other caregivers) who have high literacy often cannot relate to the experience
of a struggling reader (Psychogiou et al. 2008; Gondoli & Silverberg, 1997). They often do not
identify with how hard it is when one is starting out reading, or what it feels like to have certain
reading difficulties. Through narrative-based 360-video virtual reality experiences, we aim to build
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empathy in adults for the children in their lives, helping them to be more patient and understanding
about the challenges of early literacy. This specific study involved constructing a pilot VR experience
designed to induce emotions related to empathy, then studying its effects on caregiver participants who
were parents and teachers. This experience is a first step towards creating larger-scale interventions
designed to make participants more empathetic.

Scholars have studied the power of immersive media to aid with “unlearning”: letting go of a
routinely practiced, emotionally rooted identity to achieve transformational change to a different,
more effective set of behaviors. Brook, Pedler, Abbott, and Burgoyne (2016) argue that the result
of unlearning may be moving from knowing to not-knowing and from action to non-action, as a
transitional step towards developing some transformed form of knowing and acting. Studies in virtual
reality show that unlearning can be based on a series of powerful experiences that influence the
mind/brain cognitively and affectively, intrapersonally and interpersonally (Bailenson, 2018; Slater
& Sanchez-Vives, 2016). In particular, studies have documented the effectiveness of immersive
authentic simulations for improving teacher effectiveness (Christiansen, Knezek, Tyler-Wood, &
Gibson, 2011; Seidel, Blomberg, & Renkl, 2013; Badiee & Kaufman, 2014; Straub, Dieker, Hynes,
& Hughes, 2014).

Empathy, the ability to detect, feel, and respond to another person’s emotional states, is critical
to developing social relationships. For parents, this ability can help sensitively guide parenting
behaviors, especially in situations where children are not capable of communicating their internal
emotional states (Fonagy, Gergely, & Target, 2007). Research has shown that empathy can be
developed through playing PC based video games (Bachen, Herniandez-Ramos, & Raphael, 2012;
Greitemeyer, Osswald, & Brauer, 2010), and recent work on 360 video narratives and VR shows
that increased immersion can induce higher levels of empathy (Archer & Finger, 2018; Shin, 2018).
Mediums such as full-body-tracking VR can allow a user to embody another gender or race and have
been shown to reduce racial bias (Peck et. al., 2013; Banakou, Hanumanthu, & Slater, 2016) and to
increase empathy towards users with physical disabilities (Vayrynen, Colley, & Hékkild, 2016). In
VR studies where users embody a child, there are effects of distorted spatial perception (Banakou,
Groten, & Slater, 2013) and increases in empathy for situations where a parent negatively treats a
child (Hamilton-Giachritsis, 2018). These are all forms of unlearning.

This study builds on this body of research and investigates whether factors that can influence
caregivers’ empathy can be increased by experiencing a typical situation in a struggling reader’s life.
Rather than full-body tracking VR immersion, this research uses the popular medium of 360 video,
in a 3-degree-of-freedom VR experience (via Oculus Go head-mounted display). Establishing the
effectiveness of a simpler and less expensive immersive medium than previous work is important in
increasing scalability using lower-cost media and hardware. Studying the design of this alternative
medium is crucial to ensuring its potential impact is realized.

RELATED WORK

Ongoing reciprocal social interactions between children and caregivers are critical components of child
development, including early literacy development (Pellegrini & Galda, 2003; Farrant & Zubrick,
2012), which is a main predictor of academic success (Hoff, 2003). Caregivers who are attentive
to their children provide sustained back-and-forth interactions which develop and shape children’s
mastery of language, by helping early readers to understand words they may be unfamiliar with, and
to perform reading tasks they may be struggling with (Hirsh-Pasek et al., 2015; Rowe et al. 2017). The
empathetic abilities of caregivers influence children’s language and socioemotional development. As
children observe and internalize the caregiver’s tone of voice, touch, facial expressions, they learn to
communicate and self regulate (Kohn, 1998). Research shows that parents who are more empathetic
are more effective at perceiving their child’s state and responding appropriately to child’s needs
(Psychogiou et al. 2008; Gondoli & Silverberg, 1997). Based on this research, we hypothesize that
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