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1) Have any data been collected for this study already?

No, no data have been collected for this study yet.

2) What's the main question being asked or hypothesis being tested in this study?

Using meta-analysis I intend to investigate whether Virtual Reality activates empathy in the short and long term, and estimate the size of this effect.  A

secondary aim is to investigate moderators of this effect size, particularly the importance of active, over passive, engagement. Active engagement is

expected to lead to 1) more long-lasting empathic improvement and 2) a greater likelihood of generalizing empathy to new targets. That is, a VR experience

focused on Bilan, a 7-year old girl from Somalia, will be more likely to generalize to all African children if actively engaged with. Other moderators will be

examined for exploratory purposes.

3) Describe the key dependent variable(s) specifying how they will be measured.

Studies will be included in the meta-analysis if they use any virtual simulation (including auditory, visual, olfactory, and/or tactile simulations) and any

dependent measure of empathy. Empathy will be broadly defined to include understanding the mental states of others and/or having an emotional

reaction to the mental states of others. Categorical moderators will include whether empathy is cognitive/affective, whether the target is

specific/generalized, the type of Virtual Reality used and the type of control group. Continuous moderators will include the nature of engagement (rated

from active to passive), level of sensory immersion, intervention length, and time to follow-up (i.e. when outcomes are measured). All moderators will be

hand coded based upon the contents of each publication, supplementary materials or, where necessary, after contacting the original authors.

4) How many and which conditions will participants be assigned to?

Not applicable.

5) Specify exactly which analyses you will conduct to examine the main question/hypothesis.

A random-effects meta-analysis will be performed to determine the overall effect of VR interventions on empathy. Assuming sufficient studies are

collected, sub-group analysis will then be used to compare the effectiveness of VR for each level of the categorical moderators. In addition, assuming

sufficient variation, meta-regression will be utilized to assess the relationship between categorical moderators and empathic improvement. To investigate

the effects of active engagement for long-term and generalizable empathic improvements two meta-regressions will be computed including the interaction

terms Engagement*LengthOfFollowUp and Engagement*TargetType (with target type being dummy coded as either specific or generalized). A significant

interaction effect would indicate that the type and duration of empathic improvements that VR can inspire depends on participants’ level of engagement

with the intervention.

6) Describe exactly how outliers will be defined and handled, and your precise rule(s) for excluding observations.

In order to collect a wide range of relevant evidence relatively few exclusion criteria will be used. Studies will be included regardless of the participant

population, nature of VR experience and location of the research. Eligible studies may utilize any active control (non-simulation intervention) or inactive

control or no control. Studies will excluded if they do not measure empathy as defined in Question 3, or do not use a virtual reality intervention. Studies will

also be excluded if their results are not available in English language.

7) How many observations will be collected or what will determine sample size? No need to justify decision, but be precise about exactly how the

number will be determined.

All efforts will be made to find as many eligible studies as possible. Three electronic databases will be searched: Web of Science, PsycINFO and Worldcat

Dissertations and Theses. Reference lists of included papers will be checked and citation forward checking conducted for included studies. We will also send

notices to relevant listservs. Finally, the first authors of included papers, VR producers, and other experts will be contacted for unpublished studies.

8) Anything else you would like to pre-register? (e.g., secondary analyses, variables collected for exploratory purposes, unusual analyses planned?)

No. Any additional analyses will be reported as un-registered.
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