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The metaverse is upon us. Soon it will be as omnipresent as TikTok, Instagram, and 

Facebook (now Meta). As technology advances to bring us new immersive and imaginary 

worlds, how we educate children and prepare teachers must also advance to meet these 

new opportunities. When education lags the digital leaps, the technology rather than 

educators defines what counts as educational opportunity. This is largely what happened 

with the introduction of “educational” apps designed to be used on smartphones and 

tablets meant for adults. Today, as the metaverse infrastructure is still under construction, 

researchers, educators, policymakers, and digital designers have a chance to lead the way 

rather than get caught in the undertow. To leverage the potential of the metaverse as a 

3D, global, interconnected, immersive, and real-time online space, we need new ways to 

connect the physical world with augmented and virtual reality (VR) experiences.  

In this policy brief, we offer a path for bringing best educational practices into the 

metaverse. We suggest a series of well-worn principles derived from the science of how 

and what children learn to guide the design of new educational technology. We also 

suggest ways in which design in this new space can go astray. In the end, we challenge 

those creating educational products for the metaverse to partner with educators and 

scientists to ensure that children experience real human social interaction as they 

navigate virtual spaces, children’s agency is supported as they explore these spaces, and 

there is a real eye to diversity in the representation and access to what is created.   

A vision 
Imagine a circular classroom, surrounded by white boards and populated with movable 

chairs. Energized students are mesmerized by the tales of the Greek myths, the power of 

Zeus the god of the sky, and stories of the great Hercules—his son—whose strength was 

legendary.  

Suddenly, a timeline is projected onto the middle of the floor.  Children whisk away their 

chairs to stand in the present, ready to move backward and descend into the year 300 

BC—a year in which they will encounter a new reality. They enter the metaverse of Greek 

culture. Carts buzz by them, traders in marketplaces surround them and high atop the 

hill, they see—with their own eyes—the temples of the gods and the people who worship 

them. They explore, they ask questions, they ponder, they learn! 

The experience was designed to whet the appetite of the students, but questions remain: 

“How could we possibly know about the richness of Greek life? If we did not live there, 

how do we discover what was sold at the marketplace and which gods were all 

important?”  
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Then, the teacher positions each child on the timeline so that they return to the present. 

The walls around them turn to images of brown dust in which they see ruined old 

temples and pieces of columns dotted along the ground. Each child is now given a 

chance to become the archeologist, to use her avatar to find the answers to the question 

of how we construct the past while nested squarely in the present. The avatars are 

equipped with a shovel, a brush, and are given a plot to till. The teacher continues, “The 

society that you witnessed, like all societies of times past, became buried in the dirt. 

Each layer of dirt is like a story book that you can uncover and piece together.” The 

children move their avatars and begin to examine the dirt in a new way—in a careful and 

inquisitive way. Each finds shards of pottery and even partial faces of statues that once 

stood tall. After 20 minutes of working the soil, they show their discoveries to the others 

in the class. Opportunities for collaborative learning and co-creation are embedded into 

the virtual and real learning spaces they have built together. 

Piecing their shards together as if they were solving a historical puzzle, they find an urn 

and a statue. They learn that the myths are more than stories—they were part of a 

bygone religion called paganism that real people practiced during time now buried 

beneath the earth’s surface. Archeologists like them helped to rediscover that society. 

This deep, transferable learning that will last a lifetime comes to us by virtue of the 

metaverse delivered in a hybrid, guided play environment that could represent the school 

of the future. But notice that the interaction is inherently social with live people and live 

moment to moment, emotionally laden interactions. And notice that the teachers are still 

crucial to this experience. Make no mistake that the metaverse is coming. It is our job to 

specify how engagement in this always-on, virtual universe augments education rather 

than detracts from it and how it can preserve the key socially interactive qualities that 

are core to how humans learn. 

Defining the metaverse 

Forbes Magazine offered varied definitions of the metaverse from tech leaders. Each 

speaks of a space that is a combination of virtual and live—creating a “third space,” as 

sociologist Ray Oldenburg noted, that is not home or work.  

The metaverse of the future is likely to fully support augmented and virtual reality, 

artificial intelligence, and the connectivity to link all worlds. Indeed, in its most 

democratic instantiation, anyone will have the opportunity to create a space and be part 

of a user-generated global community on an interoperable multiplatform where they can 

https://www.forbes.com/sites/cathyhackl/2021/05/02/defining-the-metaverse-today/?sh=4c35e3ad6448
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share their games or goods with the world. The G5 internet speed should allow this to be 

a reality.  

To date there are a few better established instantiations of what is to come, including 

the games Minecraft, Fortnite, and Roblox. Roblox, for example, offers a wealth of 

gaming opportunities and these games have attracted over 42 million active users, an 

increase of over 19 percent from 2019. And Roblox creators look to attract followers 

who will use and then heighten the visibility of any particular game.  

A number of other examples highlight the power of the metaverse that is changing daily. 

Virbela offers virtual meeting and even wedding spaces. And Nike made news when it 

created Nikeland on Roblox. As VR platforms become easier to use and more 

interconnected, they will become better populated. Further, as VR accessories like VR 

goggles become less cumbersome, one can expect their use to be expanded and even 

adopted into educational settings. Thus, it is critical to think about the ways in which 

researchers can inform designers now so that forthcoming educational products and 

offerings in the metaverse are of high quality and optimized.  

Learning from Web 2.0 and the 
development of “educational 
apps” 

In 1997, the Nokia 6110 phone offered the first mobile app of a game called Snake. In 

2007, the app market took off in earnest after the introduction of the iPhone and even 

more so when iPads came into the marketplace in 2011. By 2015, when our research 

team first wrote a series of guiding principles for developing truly “educational apps,” the 

market was already flooded with more than 80,000 so called educational apps; the vast 

majority of these apps had no research behind their design or implementation that was 

linked to the science of how children learn. They were designed for platforms for adult 

use, not educational opportunities for children. Even now, designers use the term 

“educational” quite freely for products that many scientists think have only passing 

connection to anything educational.  

In our article, we suggested four principles for creating a good educational app. The 

principles were drawn from consensus on the science of how children learn. We wrote 

that: 

https://www.roblox.com/
https://backlinko.com/roblox-users
https://www.virbela.com/
https://news.nike.com/news/five-things-to-know-roblox
https://journals.sagepub.com/doi/10.1177/1529100615569721
https://journals.sagepub.com/doi/10.1177/1529100615569721
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1. Learning should be active, not passive, and that children learn best in

environments that are “minds-on.” This means that a simple swipe did not count

as an “active” move in an educational setting.

2. The app should be engaging rather than distracting and only include bells and

whistles that are integrated into the narrative of the game, lesson, or storyline.

Many of the apps on the market interrupted the storyline with a chance to probe

children’s vocabulary (e.g., “What else is red or starts with a B?”) and/or include

persuasive ads that pop up to distract children to buy a different app.

3. The app should tap into something meaningful for the child. There should be

some point of connection that will allow children to relate the content of the app

to what they know, rather than to start de novo in a foreign space.

4. Finally, the app should encourage social interaction inside or outside of the app

space, not just playing solo.

In 2018, the list of principles was expanded to include that learning should be iterative, 

such that an app would encourage children to achieve a learning goal through a number 

of different pathways or allow for a similar but slightly different experience on each 

encounter. Lastly, the experience should also be joyful, as children learn better when 

motivated through joy. Together, the principles of active, engaged, meaningful, socially 

interactive, iterative, and joyful coalesce in what we called “playful learning,” an umbrella 

term based in science that broadly incorporates how children learn through both free 

play and guided play. 

However, the key to making these apps truly educational requires one additional step. 

Learning occurs best when the playful activity has a well-articulated learning goal, be it in 

STEM (science, technology, engineering, and math), literacy, or “learning to learn” skills 

like memory, attention, and flexible thinking.  

By 2021, our team lead by Marisa Meyer and Jenny Radesky reviewed the top 

downloaded educational apps from places like Google Play and Apple to see if the 

principles outlined above were becoming more prevalent in current educational apps 

available for children. Sadly, they were not. Of the highest downloaded paid apps for 

young children, 50 percent scored in the low-quality range, with only 7 apps earning a 

score that put them in the highest quality category. Free apps scored even worse.  

The bottom line is that developers of so-called educational apps and scientists who 

study how children learn are not communicating with one another, although the authors 

have tried to make this possible. Even accessible papers that are widely read do not 

change the trajectory. The lesson learned is that the 4-year gap between the time when 

apps became a dominant activity for young children and when the scientific community 

became engaged was too long. It allowed for a proliferation of low-quality materials that 

https://www.sciencemagazinedigital.org/sciencemagazine/01_october_2021/MobilePagedReplica.action?u1=20367487&utm_source=newsletter&utm_medium=email&utm_campaign=TXSCI2210930002&utm_content=gtxcel&pm=2&folio=27#pg27
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.01124/full
https://www.tandfonline.com/doi/abs/10.1080/17482798.2021.1882516
https://www.tandfonline.com/doi/abs/10.1080/17482798.2018.1450086?journalCode=rchm20
https://www.tandfonline.com/doi/abs/10.1080/17482798.2018.1450086?journalCode=rchm20
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were rushed to market. The sheer number of available products also made it difficult—if 

not impossible—for parents and teachers to sift through the offerings to find truly 

educational products.  

It is imperative at this moment, while the metaverse is being developed, that scientists, 

educators and developers co-construct engaging, immersive, and collaborative 

opportunities that are good for children and families. Understanding how to support 

learning goals through harnessing the power of active, engaging, meaningful, socially 

interactive, iterative, and joyful contexts will transform flashy and fun digital experiences 

into truly educational ones with true social interaction at their core. The experience with 

remote learning only underscored how important the social-emotional interaction is for 

children and how it needs to be built into the metaverse from the start. 

Restating the principles of 
learning 

The principles of how children learn are stable whether applied to classrooms, digital 

games, or community settings, which includes designing playful learning into public 

spaces like bus stops, parks, or even the metaverse.  

A range of education stakeholders, including learning and development researchers, 

educators,  and employers reached consensus that success in the workplace of 

tomorrow will require mastery of a  suite of skills or what the Brookings Institution has 

termed, “skills for a changing world.” Such skills, like collaboration, critical thinking and 

creative innovation, broaden our view of achievement beyond core academic subjects 

like reading and math.  

In a paper published by the Brookings Institution, Hirsh-Pasek et al. presented the value 

of playful learning for enriching a suite of skills that she and Roberta Golinkoff called the 

6Cs. Our claim is that educational products and classrooms have been riveted by 

attention to content that can be most easily measured and tested. While society surely 

needs children to understand the basics of reading and mathematics, it demands so 

much more for a child to be prepared for the workplace of the future. The 6Cs or 

outcomes are based on the science of learning and backed by a large body of evidence; 

collaboration or social relationships are the foundation for an interconnected suite of 

skills. The following is a brief description of the 6 Cs as presented by Golinkoff and 

Hirsh-Pasek in their book “Becoming Brilliant:” 

https://journals.sagepub.com/doi/abs/10.3102/0013189X211047251
https://www.brookings.edu/policy2020/bigideas/a-new-path-to-education-reform-playful-learning-promotes-21st-century-skills-in-schools-and-beyond/
https://www.tandfonline.com/doi/full/10.1080/10888691.2018.1537791
https://www.edweek.org/teaching-learning/microsoft-verizon-and-other-big-u-s-companies-design-their-ideal-high-school-courses/2020/02
https://www.brookings.edu/blog/education-plus-development/2017/08/31/new-data-on-the-breadth-of-skills-movement-over-150-countries-included/
https://www.brookings.edu/policy2020/bigideas/a-new-path-to-education-reform-playful-learning-promotes-21st-century-skills-in-schools-and-beyond/
https://www.psychologytoday.com/us/blog/the-author-speaks/201608/becoming-brilliant
https://www.apa.org/pubs/books/4441027
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● Collaboration: Collaboration reflects how social engagement is central to human

nature as a core for learning, community building, and cultural understanding.

Interestingly, recent neuroscience research shows how collaborative play yields

unique patterns of synchronized brain activity between infants and adults. These

initial collaborations further support the development of young children’s self-

regulation skills. Children advance their understanding of collaboration through

the elementary school years, which supports academic achievement.

● Communication: Communication—speaking, writing, reading, and listening—is

essential in our daily lives. In early childhood, language skills develop through

back-and-forth conversations between children and their parents. When children

begin kindergarten, their language skills at that time are the strongest predictor

of their later academic performance in language, reading, and math, as well as

their social skills. Communication builds on—and is contingent upon—infants’

first collaborative interactions with others in their environment. The ability to

collaborate and communicate—together—lay the groundwork for all subsequent

skills.

● Content: Traditional content includes reading, writing, math, science, social

studies, and the arts, but it is also important to recognize “learning to learn” or

executive function skills, including attention and working memory, that support

children’s academic achievement. Content builds on the scaffold of

collaboration—and particularly communication—across the disciplines, including

math, literacy, science, and social studies. While we often think of learning in

“bins” (e.g., children learn math content only in math class), a growing body of

research shows that executive functioning provides a broad foundation for

reading and math skills. Only once children have established collaboration and

communication skills can they be ready to master content and move toward

higher levels of learning.

● Critical thinking: Strong critical thinkers can evaluate the quality of information

they receive and ideally use those skills both inside and outside of the

classroom. Yet students particularly struggle with this task when evaluating

online sources, an essential skill in the 21st-century. The good news is that

critical thinking and the related skill of reasoning can be taught. Critical thinking

is preceded by children’s abilities to collaborate, communicate, and engage

meaningfully with curricular content. Only once they have that content mastery

can they begin to think critically about the knowledge they gain.

● Creative innovation: Creative innovation—the synthesis of content and critical

thinking—enables students to use what they know to make something new and

develop innovative solutions to the challenges they face now and in the future.

Play directly supports that innovation in both language and art. Moreover,

because play encourages curiosity and exploration, it also fosters creativity,

https://journals.sagepub.com/doi/10.1177/0956797619878698
https://doi.org/10.1037/0012-1649.35.1.223
https://doi.org/10.1037/0012-1649.35.1.223
https://doi.org/10.1016/j.jecp.2018.08.001
https://doi.org/10.1080/10409289.2014.932236
https://doi.org/10.1177%2F0956797615581493
https://doi.org/10.1016/j.ecresq.2018.04.001
https://doi.org/10.1037/0012-1649.43.6.1428
https://doi.org/10.1016/j.ecresq.2018.05.006
https://doi.org/10.1037/dev0000899
https://doi.org/10.1016/j.jecp.2020.104863
https://doi.org/10.1080/19345747.2010.487927
https://doi.org/10.3389/fpsyg.2021.709448
https://doi.org/10.4324/9781315805719
https://doi.org/10.4324/9781315805719
https://doi.org/10.1016/j.compedu.2008.08.003
https://doi.org/10.1016/j.compedu.2008.08.003
https://doi.org/10.1177%2F0963721419898818
https://www.npr.org/sections/ed/2018/07/23/627265706/raising-brilliant-kids-with-research-to-back-you-up
https://www.cambridge.org/core/journals/spanish-journal-of-psychology/article/effects-of-a-play-program-on-creative-thinking-of-preschool-children/98B672DF462A7C97AD28E532B92AC0E9
https://doi.org/10.1016/j.jecp.2021.105091
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which can—and should—be seen as an asset to any job. In fact, creativity is 

ranked as the third most important skill for employment according to the World 

Economic Forum. Creative thinking depends on collaboration, communication, 

sufficient content knowledge, and the ability to engage critically with that content 

by seeing connections between content and real-world experiences. Creativity 

enables children to make something new out of those connections—to generate 

original solutions to problems. 

● Confidence: Children who are confident in their abilities demonstrate persistence

and flexibility, even when they experience failure. Confidence is closely related to

“grit,” which is defined as “perseverance and passion for long-term goals” and a

“growth mindset”—the belief that one can improve her abilities because they are

not fixed in time at a particular level. Parents’ attitudes toward their children’s

performance—and occasional failure—also strongly predict children’s views of

their own abilities, which sometimes leads to the development of a fixed, as

opposed to growth, mindset. In this way, children’s interactions with others help

to shape their perceptions of their own capabilities. The final skill in the set,

confidence, both physical and intellectual, enables children to use their skills in

collaboration, communication, content mastery, and critical and creative thinking

to push the boundaries of their learning.

Taken together, playful learning provides a checklist for how children learn and the 6Cs 

offer a systemic checklist of what children learn—or what they can and should learn. 

Once the formula is clear, it is easy to fashion the digital and live landscapes to conform 

to best principles for learning. A metaverse can be designed to offer a context and 

experiences that enable and encourage collaboration, communication, mastery of 

content, creative thinking, creative innovation, and confidence. Figure 1 offers the twin 

checklists for playful learning characteristics and the 6Cs—the how and what of learning. 

With a well-defined learning goal, if designers and educators use this checklist, they can 

determine whether the virtual space in the metaverse they are designing is likely to be 

truly educational or merely just fun.  

https://www.theatlantic.com/business/archive/2010/08/where-the-creative-class-jobs-will-be/61468/
https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/
https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/
https://doi.org/10.1037/0022-3514.92.6.1087
https://www.edweek.org/leadership/opinion-carol-dweck-revisits-the-growth-mindset/2015/09
https://doi.org/10.1177%2F0956797616639727
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FIGURE 1. WHAT AND HOW CHILDREN LEARN 

Source: Becoming Brilliant, 2016.

Revisiting the previous Greek mythology lesson, it was fun, active and minds on, 

engaging without being distracting, meaningful in its interconnections, and socially 

interactive. It also encouraged students to build the project together, to communicate 

with one another around the content of history, archeology, and STEM. It fostered critical 

thinking as the students bring the evidence from the dig to bear on their view of the 

artifacts they find. And in this exercise, they showed persistence in piecing together the 

pieces of the puzzle—the jug. The learning goal was well defined as one to demonstrate 

the history of the myths, careful critical reading, and STEM skills through spatial learning 

and puzzle construction. Finally, the example clearly “jumped” the screen of the 

fantastical world, when the class re-entered the real world and the teacher, now guide on 

the side, led the class through the lesson plan, connected today’s insights with what they 

discovered in their previous lessons, and supported children’s development of skills 

outside of the metaverse.  

Consider the alternative. A virtual space is created that looks well-designed and is 

gamified. The graphics are spectacular and there is related content available to explore, 

but these puzzle pieces do not fit together to result in a full understanding of the times 

(picture the ability to click on what are essentially Wikipedia articles as children navigate 

the space). Ads for other virtual spaces abound. Children are given a list of tasks to 

complete to earn “points” that are linked to a project grade. Teachers log in to ensure 

that all children meet the minimum requirements, but their role has been minimized as 

they “supervise” the digital activities of 200 children a year.  These children are solo 

agents in an attractive space, but designers must note the difference in what Troseth 

and Strouse call the distinction between attention-directing versus. attention distracting 

features of interactive digital media. Early studies on TV viewing and electronic books in 

young children show that strategically placed auditory or animated pictures can direct 

children’s attention to important content and aid comprehension, but that too many 

interactive features can distract. Educational spaces within the metaverse align with the 

https://www.tandfonline.com/doi/abs/10.1080/87567555.1993.9926781?journalCode=vcol20
https://www.tandfonline.com/doi/abs/10.1080/87567555.1993.9926781?journalCode=vcol20
https://www.sciencedirect.com/science/article/pii/S2212868916300514?casa_token=A-MTNmwk5y0AAAAA:pU8O2C9Wmj_jKZBWYEhP2__0U7HmTIWN7xTdWRw68NevYg5ATX5n-f0kas32vnF1t90LzE68Tg
https://www.sciencedirect.com/science/article/pii/S2212868916300514?casa_token=A-MTNmwk5y0AAAAA:pU8O2C9Wmj_jKZBWYEhP2__0U7HmTIWN7xTdWRw68NevYg5ATX5n-f0kas32vnF1t90LzE68Tg
https://www.jstor.org/stable/1129371?casa_token=p-CLJBaVSS8AAAAA:IFsFrBgiuZ1aOZye6_BLkZ4QS2WIg3wzKscg9p49LEgJWUPyyBQHkaInz6dIkMKUbObQMBTNXVQ4sRdXPC2Imj05GPsT68BlCTH10xsMIYHCVCm3z8o
https://www.cambridge.org/core/journals/applied-psycholinguistics/article/interactive-animated-ebook-as-a-word-learning-device-for-kindergartners/F94E225194C6D236AEF301D0B48ECC30
https://journals.sagepub.com/doi/full/10.3102/0034654314566989
https://journals.sagepub.com/doi/full/10.3102/0034654314566989
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science of how children learn. Now is the time to design educational spaces with children 

at the center. 

Where the principles of learning 
meet the metaverse: The 
promise and the worry 

The promise 

The metaverse is but a context—an immersive one—that can in principle bring the best 

of digital technologies to bear on education if and only if it is done right, with the science 

of learning and real children in mind. Dissecting the possibilities, it is clear that games or 

activities in the metaverse hold the promise of being active rather than passive. Children 

can explore in this space “physically” and mentally. Whether the activity is engaging or 

not will be in the hands of the developer. As with apps, there are many products that 

capture the attention of children, but that interrupt the experience in ways that thwart 

engagement. Children do not learn when we interrupt a narrative or give too many 

choices. Thus, designers must be purposeful in creating a story board and having a flow 

through that board that does not divert a child’s attention to a new and irrelevant task or 

place.  

The question of meaningfulness should be readily solvable in the metaverse. Indeed, the 

realities that one can inhabit, if connected well to the child’s real or imagined world, can 

create a mental web that would support deep transferable learning. In one review, 

Hopkins and Weisberg ask whether children can transfer knowledge from fantasy in 

books to real world contexts. Data suggest that they can, though to a lesser degree than 

if they had learned in real-world contexts; this result also mirrors findings about younger 

children’s ability to transfer newly learned information from television. Another study, 

however, hints that children might even learn more from fantasy because fantasy might 

heighten learning in unusual contexts. In more recent research, Hopkins and Weisberg 

confirm this hypothesis when testing five-year-olds’ learning of scientific principles. 

The question that is more difficult to ponder is exactly what is meant by creating a social 

environment for children in the metaverse. The example presented above gives but one 

glimpse of what this could be if the games created are not for solo consumption but led 

https://journals.sagepub.com/doi/abs/10.1177/0956797614533801?casa_token=2bUsZINubIcAAAAA:gwC33sR9FIBaYFdvhqLBWKH2T6rKCFt-fSsyJjpqftHSmq12HXTUbJMFTca-jR7U4amOn7d-qCfL
https://journals.sagepub.com/doi/abs/10.1177/0956797614533801?casa_token=2bUsZINubIcAAAAA:gwC33sR9FIBaYFdvhqLBWKH2T6rKCFt-fSsyJjpqftHSmq12HXTUbJMFTca-jR7U4amOn7d-qCfL
https://www.semanticscholar.org/paper/The-youngest-readers’-dilemma%3A-A-review-of-learning-Hopkins-Weisberg/772a8567b6093f7c91463b452db10bf43a1170d2
https://journals.sagepub.com/doi/abs/10.1177/0093650215609980
https://www.sciencedirect.com/science/article/pii/S0885201414000781?via%3Dihub
https://psycnet.apa.org/record/2021-07609-001
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by teachers for engaging students. Research in the science of how and what children 

learn squarely puts the foundation for all learning in social relationship building. An 

infant who is interacting with a parent has well-timed, contingent, semantically 

appropriate and emotionally aligned responses. The research suggests that stronger 

synchrony between caregiver and child supports brain growth and connectivity, as well 

as early learning.   

Even at two years of age, a virtual agent does not substitute for a real person even if the 

virtual agent responds in a contingent manner that mirrors the human. Work from our 

laboratory suggests that at four years of age, children learn more from reading with a 

parent than they do alone, and measures of physiological arousal and self-reported 

emotion from the parent suggest a special bonding that occurs between child and 

parent—human to human. A series of articles in a recent compendium of research on 

digital versus human learning confirm this assertion. Finally, even for older children, 

synchrony plays a role. A recent paper by Lamb and colleagues finds that when 

elementary school teachers and students are verbally and socially engaged, they not 

only understand more of the material, but brain activity is synchronized. This is likely just 

the first of many pieces of evidence coming from this emerging approach of using 

neuroscience research in real-world classrooms.   

What is so special about social relationships? Why would emotional expression, 

bonding, touch, smell, and body language matter? Perhaps because they are critical 

forms of communication that would be absent in a virtual world—or at least in the 

metaverse as it is now conceived. Note that social interaction could be preserved if the 

virtual environment served as a prompt for interactions between real people in either the 

real or virtual setting rather than as a substitute for interaction. By way of example, an 

intact class that together "visits” Greece with the guidance of a teacher preserves live 

social interaction even in a digital backdrop, whereas creating a set of avatars to go on a 

trip together—even if controlled by live students—would not achieve the same effect. 

More research in this area is critical. 

The augmented reality, VR, and 3D world also holds the promise of porting children to 

new environments that they could never have explored or visited. For critical thinking, 

students can solve real problems, enter a makers’ fair and show their wares not only in 

their school, but to a broader community. They can visit different time periods to bring 

evidence to bear on age-old questions about Greek culture or even enter scientific 

laboratories and connect these experiences to real-life learning. 

Students can become creators, even as young children, who paint and compose with the 

top teachers and artists to assist them. They can even piece together history from 

fragments and craft their own story behind the Greek myths. From their own classroom, 

guided by teachers, the metaverse offers a hybrid world of enormous potential if it is 

done right. And to do that right, teachers and caregivers will play a key role as the guides 

to faraway places and immersive learning. Only skilled teachers can select lesson plans 

based on what they have observed spark interest in their students. Teachers can help 

https://journals.sagepub.com/doi/full/10.1177/0956797619878698
https://journals.sagepub.com/doi/full/10.1177/0956797619878698
https://www.jneurosci.org/content/38/36/7870
https://www.sciencedirect.com/science/article/abs/pii/S016363832100028X?via%3Dihub
http://www.mnafee.org/uploads/1/3/7/0/13709464/d-1_dore_hassinger-das_et_al._2018.pdf
http://www.mnafee.org/uploads/1/3/7/0/13709464/d-1_dore_hassinger-das_et_al._2018.pdf
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.01951/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.01951/full
https://www.sciencedirect.com/journal/infant-behavior-and-development/special-issue/10BDX5D5CK5
https://www.researchgate.net/profile/Richard-Lamb-7/publication/357457684_Exploration_of_Teacher-Student_Neural_Coupling_Occurring_During_the_Teaching_and_Learning_of_Science/links/61cf06a3da5d105e550dcd06/Exploration-of-Teacher-Student-Neural-Coupling-Occurring-During-the-Teaching-and-Learning-of-Science.pdf
https://www.lifescied.org/doi/10.1187/cbe.19-11-0258
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children navigate in spaces that might bring up difficult feelings (e.g., navigating in a 

supermarket metaverse that helps build number and money knowledge for a child 

whose family is food insecure). Teachers can select virtual spaces that they know will 

help each and every child in their class feel represented. Teachers can help children 

push beyond their comfort zones and tackle academic and social challenges based on 

individual’s strengths and difficulties. And teachers and caregivers can link what children 

are learning with what they already know. The metaverse is not a replacement for 

teachers, instead, it is a tool through which teachers can spark learning and social 

interaction in new ways. 

To date, there is little data to help the field forge a direction. Some early research 

suggested that digital games, including Pokemon GO, could increase physical activity for 

users by encouraging outdoor experiences. The game also seemed to encourage co-use, 

and many parents reported that it provided opportunities for family bonding. For 

example, one study by Jakki Bailey and Jeremy Bailenson of Stanford University and 

colleagues found that children who see Sesame Street’s Grover in VR are more 

compliant with his instructions and give him more stickers afterward compared with 

children who saw the same content on a television screen. However, these same 

children performed worse on a measure of inhibitory control based on Simon Says—

perhaps because the environment seemed so real that it was harder for them to inhibit 

acting like Grover. Earlier research on VR with young children suggests that the 

powerfully rich nature of these experiences can shape memory recall, which serves as 

an important reminder that children’s memories are vulnerable to suggestion. Other 

work suggests that children reading books with augmented reality were more motivated 

to read than those reading traditional books, though outcomes from the two sources 

were no different. And one study with 6- to 8-year-olds suggests that children learned 

more about physics in an augmented reality environment than in a real one studying 

concepts like force and friction. Hassinger-Das and colleagues, as well as Hadani and 

colleagues, provide recent reviews of research on digital technology and child 

development. 

Caveat emptor 

The rush to market and the enticement of new tools, however, can also be a downfall. 

It is imperative to get the social interaction component right from the start. For children 

and possibly for adults, the interaction of avatars—even if they look real and are wearing 

the latest fashions—will never be a substitute for real human interaction. It will be 

important to find ways to meld the virtual and real worlds in ways that preserve real 

teacher-child, caregiver-child, and child-child social relationships.  

It will also be key to avoid distractions. Games in VR environments are chock full of 

interruptions and distractions. Game builders love to insert bells and whistles—more 

design is often misinterpreted as providing a better educational experience, but that is 

not necessarily so. Anna Fisher, of Carnegie Mellon University, found that decorations on 

https://www.sciencedirect.com/science/article/pii/S0091743516303656?casa_token=7IFjDmAmrkYAAAAA:-AocaoTxpHyr1x6U5kgOnnsBH1tDnrzQ3etNrWzsUkx53CJsRcPUDvz0uhuK3HDyvxcCWeD9sA
https://pubmed.ncbi.nlm.nih.gov/27923778/
https://dl.acm.org/doi/abs/10.1145/3025453.3025761?casa_token=5vNnkjOzjgwAAAAA%3ACZmpF3DoIkSm6rOKG9cdFfqukg57uR00o4j_LYuWeiEVJPUnrfFDNlqp2OLBg679hLyijYQUtI-P
https://www.sciencedirect.com/science/article/pii/S0193397318300315?casa_token=LnpVLT9XkV4AAAAA:6dKC_VjpSAllRcD8OwOLLHPxVh-6sibsMryKP5m-2s5JE6hFZ0wXA7GTsI1FauDzqspnGYL9mg
https://www.sciencedirect.com/science/article/pii/S0193397318300315?casa_token=LnpVLT9XkV4AAAAA:6dKC_VjpSAllRcD8OwOLLHPxVh-6sibsMryKP5m-2s5JE6hFZ0wXA7GTsI1FauDzqspnGYL9mg
https://www.tandfonline.com/doi/abs/10.1080/15213260903287267?casa_token=6bmdEnnz65AAAAAA:5NBe9WAhO0KN-CIxMtzwIYm60WEOg-e2ckrYLENY3Bwi4r8SEFtxbs38tDb2liX2AR338JXWQesd
https://www.annualreviews.org/doi/abs/10.1146/annurev.psych.50.1.419?casa_token=XFkc_yZ0YHUAAAAA:baqnShB0qrQBgkJI5M3JLRJFxtpP_09t8qpAwJBxuSKhlgAkfbsPy3lHZ_v7ey3O6rNkk37MST0L
https://journals.sagepub.com/doi/abs/10.1177/0735633116689789
https://link.springer.com/article/10.1007/s11412-012-9150-3
https://www.annualreviews.org/doi/abs/10.1146/annurev-devpsych-060320-095612
https://37726n2dobnw25rhl01gna4e-wpengine.netdna-ssl.com/wp-content/uploads/2021/01/Tech-Paper-lit-review-December-2020-Update_FINAL.pdf
https://37726n2dobnw25rhl01gna4e-wpengine.netdna-ssl.com/wp-content/uploads/2021/01/Tech-Paper-lit-review-December-2020-Update_FINAL.pdf
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school walls can be more distracting than informative. When activities and behavioral 

interruptions break the flow of book reading, it leads to lower levels of story 

comprehension. Studies from our labs and others on technoference (i.e., moments when 

adults using technology like texting or taking a cell phone call interrupt the contingent 

interactions between parent and child) tell the same story. In those cases, children have 

been found to learn fewer words, parents to use less rich vocabulary with their young 

children, and children exhibit more behavior problems.   

It will also be critical to ensure that the child has real agency in these worlds as they 

explore and discover what they need to do to fulfill the implied learning goal.  

Finally, it will be critical to be culturally diverse and culturally inclusive in any games that 

are made. Indeed, the metaverse could potentially introduce families to perspectives and 

cultures that are different than their own in ways that promote understanding.  

We need to also consider issues of access, accuracy, and power dynamics. Many 

diverse and marginalized communities, particularly in urban and rural areas, may not 

have access to consistent reliable broadband that allows them to effectively participate 

in this new metaverse. Because we’ve seen how misinformation and inaccurate content 

can be spread via digital technologies, we must assure that the systems and games are 

supported by educational and/or historical content that is accurate, relevant, and 

authentic. 

The demonstrated and documented shortcomings of today’s technologies when it 

comes to people of color and marginalized communities show that the metaverse may 

not be a technological utopia for everyone—from facial recognition software not 

recognizing and/or misidentifying darker skinned people, to the racial and gender biases 

in some algorithms, to the proliferation of online hate speech targeting people of color 

and women. 

As the metaverse is designed and implemented, there must be an intentional effort to 

involve people from marginalized communities in significant leadership and 

decisionmaking roles to ensure that all users feel safe and valued as they participate in 

these environments. 

https://journals.sagepub.com/doi/abs/10.1177/0956797614533801
https://www.tandfonline.com/doi/abs/10.1080/15213269.2013.840243?casa_token=4EvfOK0EOrgAAAAA:2ISS62qF_meOigYcVhYcEMAIDyydHB0EOCR5KUVFZanUZD2chLhS6eL2SG9S8f3RVkyb-ZN0nH56
https://srcd.onlinelibrary.wiley.com/doi/10.1111/cdev.12822
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fdev0000292
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https://www.usatoday.com/story/news/2019/02/13/study-most-americans-have-been-targeted-hateful-speech-online/2846987002/
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Back to the future 

And so, we return to the classroom surrounded by white walls that can transport children 

as if they live in the Magic School Bus. In this world, though, Ms. Frizzle will not be 2D, 

nor will she be an avatar. She will be a real human teacher, a guide on the side, helping 

children see beyond their own world into the future and past and even more deeply into 

the present. In this world, children will have “first”-hand experiences in foreign lands, 

master a broader suite of skills like the 6Cs, and be better equipped to transfer what they 

learn into the real world of people and places. The metaverse is coming to education. 

The question is whether as designers, policymakers, educators, and parents, we can 

mold intentional and appropriate opportunities that are truly educational within this new 

and exciting context.  

. 
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