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Metaari’s Organizational Enterprise Licensing Model 

 

The Metaari Organizational Enterprise Site License is an 

organization-wide volume license that allows companies that 

buy reports to post the reports on their internal portals, 

intranets, and servers and grants unlimited access to all of the 

company's employees, including employees in wholly-owned 

subsidiaries. 

 

The Metaari Organizational Enterprise Site License covers 

an unlimited number of users within your enterprise, agency, 

district/county, or organization, regardless of the number of 

locations and distance between them.  

 

A Metaari Organizational Enterprise Site license does not 

have any geographical restrictions whatsoever. There is no 

time limitation and the license is granted in perpetuity. 

 

The Metaari Organizational Enterprise Site License also 

permits purchasers to share the report(s) with investors, 

private equity firms, and investment banks. The license does 

not permit reproduction or distribution of the report(s) to 

external customers, consultants, channel partners, 

distributors, or suppliers without the express permission of 

Metaari. 

 

Permission is required to reproduce or distribute sections, 

tables, diagrams, or charts from Metaari research in press 

releases, external blogs, promotional material, external 

presentations, or commercial publications. 
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Metaari's Advanced Learning Technology Research 

Taxonomy 
Over several decades, Metaari principals have continually refined a 

sophisticated and precise learning technology product categorization schema 

based on established pedagogical models, knowledge engineering systems, 

empirical research on learning and knowledge transfer, behavior 

modification (i.e., learning), educational psychology, cognitive science, data 

science, and information architecture. 

 

Our research taxonomy is the backbone of our quantitative data repository. 

It is the foundation of our classification system that enables us to identify, 

catalog, and index addressable revenue opportunities for suppliers that 

market specific products to discrete buying segments in particular countries 

across the planet.  

Figure 1 - Metaari's 2018 Advanced Learning Technology Research 

Taxonomy 

 
 

We track six buying segments that buy seven types of advanced learning 

technology products from five types of suppliers. We track buying behavior 

in over 122 countries across seven international regions. We have the most 

complete view of the international demand for learning technology in the 

Metaari has a 
detailed 2018-
2023 market 
forecast 
breakdown of all 
seven advanced 
learning 
technology 
products across all 
buying segments.  
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industry. Metaari's learning technology research focuses exclusively on 

advanced products. Next-generation advanced learning technology products 

in Metaari's 2018 research taxonomy include: 

 

 AI-based Learning 

 Mixed Reality Learning (Simulation, AR, and VR) 

 Game-based Learning  

 Cognitive Learning (behavior modification) 

 Mobile Learning 

 Location-based Learning 

 Educational Robots 

 

Our taxonomy is designed to provide clarity to suppliers competing in a 

complex global market. Metaari uses the taxonomy to isolate precise 

revenue opportunities for suppliers.  

Figure 2 - 2018-2023 US Five-year Growth Rates for Advanced 

Learning Technology by Seven Product Types 

  

This document clarifies how we define and categorize the seven advanced 

learning technology product types and describes how we categorize buyer 

segments. These definitions are the foundation for our research and analysis. 

Metaari has a 

breathtaking view 
of the 
international 
demand for 
advanced learning 
technology 
products and 
services. 
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All of these products have growth rates above 14%. The advanced learning 

technology product with the highest growth rate is Educational Robots at a 

robust 30.5%, followed by Location-based Learning and Cognitive Learning 

at 29.2% and 23.8%, respectively. This is followed by AI-based Learning at 

19.3% and Game-based Learning at 18.3%.  

 

Mixed Reality Learning has a healthy growth rate of 15.9%.  Mobile 

Learning has the "lowest" growth rate at 14.4%, which is still quite high. 

Mobile Learning revenues are the highest of all the product types and global 

revenues will more than double to $26 billion by 2023, far outpacing the 

revenues generated by legacy products such as Self-paced eLearning. 

 

The factors driving the demand and the increase in revenues for these seven 

products are different. For example, AI-based Learning is experiencing 

rapid uptake in two buying segments: the PreK-12 segment and the 

corporate segment.  

 

The PreK-12 segment is attracted to the product type due to the ability to 

achieve true personalized learning for the first time in the industry. On the 

other hand, corporations are using AI-based Learning to achieve 

sophisticated knowledge management (essentially self-learning systems) 

that generates high-fidelity predictive business intelligence in near real time. 

 

Data Sources: Metaari's Actionable Competitive Intelligence 

Our primary data sources include our predictive analysis data repository 

(mapped to our learning technology taxonomy), our serious game 

pedagogical framework, and a vast amount of twenty-year longitudinal data 

on over 900 suppliers across 122 countries. 

 

Secondary data sources include: trade agencies, trade associations, financial 

reports, press releases, news articles, investment disclosures, merger & 

acquisition (M&A) disclosures, game and Mixed Reality news portals, and 

academic budget statements.  

 

These data are then cross correlated with country-specific variables that 

include: population, socio-economic factors, technology distribution, 

broadband penetration, device sales, and education policies. Metaari 

generates actionable competitive intelligence by mapping the competitive 

landscape, performing supply-side and demand-side analyses, and by 

compiling data from a wide spectrum of information broadly classified as 

leading and lagging indicators.  

The 2018-2023 
compound annual 
growth rates 
(CAGRs) for all 
seven advanced 
learning 
technology 
products are quite 
high. 
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 Leading indicators signal future events and include venture capital 

investment patterns, patent applications, technology-related 

legislation, technology standards development, product research 

trends, product substitution patterns, technology infrastructure trends, 

labor demand, and outsourcing demand. Investment activity is a 

primary indicator on the health of the industry. In 2017, a total of 

$9.5 billion went to 813 learning technology companies across the 

planet. A total of $37.8 billion was invested in educational 

technology companies between 1997 and 2017, and a full 62% of 

that funding was in just the last three years between 2015 and 2017. 
Clearly the industry has entered a new phase. 

 

 Lagging indicators, referred to as "rear-view mirror" data, are past 

events captured in data that include supplier activity, M&A activity, 

divestitures, executive hiring patterns, US Economic Census data, 

SIC and NAICS tax data, SEC filings and financial reporting, 

international stock exchanges, local and federal government data, 

Universal Commercial Code banking reports, public-domain business 

records, court records, press releases, government export trade data, 

regional trade association resources, and international industry 

association information. 

 

Many of the companies tracked by Metaari are publicly traded on various 

international stock exchanges and their financial disclosures provide 

baseline data for global sales, regional competitive pressures, and specific 

country-by-country business conditions. Some private companies, 

particularly outside the US, report their revenues as a matter of policy. Non-

profit education organizations (like ETS, Cambridge University Press, the 

British Council, and Oxford University Press) also report their revenues. 

These financial disclosures provide baseline data for the demand for specific 

types of products in particular countries and regions. 

 

Federal government and industry trade bodies, particularly in the US, Japan, 

South Korea, Germany, France, Canada, Ireland, China, Brazil, India, and 

the UK, provide extensive data on export opportunities in specific 

international education markets. Federal, state, provincial, and local 

agencies provide detailed reports on technology funding, the adoption of 

learning technology, and the buying behavior in the academic, vocational, 

and workforce markets. Educational legislation and policy mandates often 

include very detailed data on funding allocated to learning technology and 

spending timelines. All government agencies that fund education openly 

disclose their annual budgets. 

The governments in 
Canada, Ireland, 
Taiwan, and South 
Korea (among 
others) publish 
export revenue 
forecasts in foreign 
markets for 
domestic learning 
technology 
suppliers. 
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Figure 3 - Metaari's Actionable Competitive Intelligence 

 
 

Several countries (particularly China, Japan, and South Korea) track 

consumer adoption of learning technology products and publish reports that 

include total annual expenditures. The European Union funds ongoing 

research on the adoption of digital learning in the EU and Eastern Europe.  

The EU is also a source of funding for particular types of suppliers. 

 

It is not uncommon for firms to disclose annual revenues when they obtain 

private investment. Private equity firms will also sometimes disclose annual 

revenues for the companies they fund. Companies will often report annual 

revenues for the companies they acquire.  

 

Telecoms operate app stores and Mobile Learning value-added services 

(VAS) in almost every country in the world and identify their revenues in 

their financial reports. The mobile network operators (MNOs) and the third-

party publishers that provide Mobile Learning VAS learning content usually 

report the number of subscribers and the MNOs always identify the price of 

the subscriptions. Revenues are relatively easy to calibrate, yet, due to 

subscriber churn, the calibrations have to be done on an on-going basis. 

 

There are several analytics firms that track the top selling mobile apps in the 

major app stores in countries across the planet. All of them have an 

Most learning 
technology 
companies focus on 
particular products 
and buying 
segments so their 
financial reports 
provide details on 
specific buying 
behavior patterns. 
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education category and it is easy to identify the top selling educational apps 

(which varies from country to country). App Annie is the best-known global 

app analytics firm and publishes very current ranking of the best-selling and 

top grossing educational apps in over 100 countries. They rank the best-

selling iOS, Android, and Windows apps separately. These rankings are 

dynamic and can change quickly. Metaari takes snapshots of the top twenty 

best-selling apps in each country on a monthly basis. 

 

Trade associations are good sources of information. For example, the 

Asociación de Entidades de Educación a Distancia y Tecnologías de la 

Información y Comunicación (EDUTIC) reports that 59% of all digital 

learning companies in Argentina are corporate-facing, 23% serve the higher 

education segment, and 18% serve the public sector.  

 

The British Council is a non-profit organization supported by the British 

government and issues annual financial reports. They generated $1.41 

billion in revenues across over 100 countries and had 162 million online 

users in their 2016-2017 fiscal year. They also published a series of reports 

on government English policies in June 2015 for seven Latin American 

countries: Argentina, Brazil, Chile, Colombia, Ecuador, Mexico and Peru.  

 

The major international educational publishers that provide quarterly and 

annual financial reports including Pearson, McGraw-Hill, Cambridge 

University Press, Sanoma, Wiley & Sons, Elsevier, Houghton Mifflin 

Harcourt, Macmillan, Oxford University Press, Santillana, Singapore-based 

Popular Holdings, Santillana, Rosetta Stone, Cambridge University Press 

South Korea-based Chungdahm Learning, India's Educomp, France-based 

Hachette Livre, and Japan-based Benesse (parent company of Berlitz). All 

have significant market presence in regional and global markets and their 

financial reports provide detailed data on the markets in specific countries.  

 

Oxford University Press and Cambridge University Press are non-profits but 

they release annual financial reports. They also describe market conditions, 

educational policies, and adoption patterns in specific countries.  

 

Benesse is the largest educational publisher in Japan and the third-largest in 

the world. Macmillan (owned by the German pushing conglomerate 

Holtzbrinck) is the fourth-largest educational publisher in the world. 

McGraw-Hill, Scholastic, Wiley, Cengage Learning, Houghton Mifflin 

Harcourt, Oxford University Press, and China Education Publishing all 

generate over a billion dollars a year in revenue. 

 

There are hundreds 
domestic online 
education providers 
in the world that 
are publicly traded. 
The financial 
reports of these 
suppliers provide 
highly-targeted 
insight on the 
market conditions 
in specific countries 
and in particular 
buying segments. 
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There are publicly-traded online English language learning school chains 

across planet including RareJob in Japan and New Oriental Education in 

China. Their financial reports include invaluable insight into the demand for 

specific types of digital English products in particular demographics. The 

publicly-traded online education companies in China (like HuJiang) publish 

detailed reports on the demographics, enrollments, and popular subjects. 

 

There are five publicly-traded education publishers with major presence in 

specific regions: Hachette Livre (Lagardère Publishing), Sanoma Learning, 

Gyldendal, the Klett Group, and Sanillan. Their financial reports provide an 

enormous amount of precision data on regional markets. 

 

 Hachette Livre sells products all across Western Europe. They have 

subsidiaries and joint ventures in the US, Mexico, Argentina, Algeria, 

Lebanon, the Russian Federation, China, and India. 

 

 Sanoma Learning consists of six companies that operate in five 

European countries: Van In (Belgium), Sanoma Pro (Finland), 

Malmberg (the Netherlands), Young Digital Planet (ydp) and Nowa 

Era (Poland) and Sanoma Utbildning (Sweden). Young Digital Planet 

sells digital products across Europe.  

 

 Gyldendal has a major presence in Northern Europe and subsidiaries 

include Rosinante, Høst & Søn, Samlerens Forlag, Forlaget Forum, 

Forlaget Fremad, Hans Reitzels Forlag, Munksgaard Danmark, 

Academica, Systime, Exlibris, and Nordisk Bog Center. "Gyldendal 

Undervisning is the leading Norwegian publisher of teaching material 

for all levels from preschool to upper-secondary school." 

 

The Klett Publishing Group is Germany's largest educational publisher and 

is comprised of 60 companies in 18 countries. They also operate seven 

distance-learning institutes and four distance-learning universities. 

Educational content accounts for half of their revenues every year. 

 

Grupo Santillana is the education division of Spain's publishing 

conglomerate PRISA and generates over 80% of their revenues in Latin 

America. Their financial reports provide a great deal of specific data on the 

market condition and expenditures made in 15 Latin American countries. 

 

Finally, a publication called Publishers Weekly compiles annual financial 

profiles for the top 54 publishers on the planet that include annual revenues 

for the last two years, regional and country-specific revenues, country-by-

There is a wave of 
academic 
digitization efforts 
in countries in 
every region and 
the government-
operated school 
systems identify 
the budgets for 
those multi-year 
programs. 
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country market conditions, M&A activity, product strategy, and a breakout 

of digital revenues for each company, 

 

Countries Tracked by Metaari 

Metaari tracks the learning technology markets in 122 countries. We 

suspend tracking in countries that experience severe socio-economic 

downturns or serous political unrest until the situations are stabilized. 

 

Table 1 - The 122 Countries Tracked by Metaari 
Number of 

Countries 

Analyzed in 

Each Region 

Countries Analyzed in this Report by Region 

30 Countries in 

Africa 

Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, 

Cameroon, Chad, Côte d'Ivoire (The Ivory Coast), the 

Democratic Republic of Congo (DRC), Ethiopia, Ghana, Kenya, 

Madagascar, Malawi, Mali, Mauritania, Morocco, Mozambique, 

Namibia, Niger, Nigeria, Rwanda, Senegal, South Africa, 

Tanzania, Tunisia, Uganda, Zambia, and Zimbabwe 

21 Countries in 

Asia Pacific 

Australia, Bangladesh, Cambodia, China (including Hong Kong 

and Macao), India, Indonesia, Japan, Laos, Malaysia, Mongolia, 

Myanmar (Burma), Nepal, New Zealand, Pakistan, the 

Philippines, Singapore, South Korea, Sri Lanka, Taiwan, 

Thailand, and Vietnam 

15 Countries in 

Eastern Europe 

Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, 

Georgia, Kazakhstan, Kyrgyzstan, Moldova, the Russian 

Federation, Serbia, Tajikistan, Turkmenistan, Ukraine, and 

Uzbekistan 

18 Countries in 

Latin America 

Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, the 

Dominican Republic, Ecuador, El Salvador, Guatemala, 

Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, 

Uruguay, and Venezuela (Metaari suspended tracking of 

Venezuela in late 2016 due to the severe socio-economic 

downturn in the country) 

12 Countries in 

the Middle East 

Bahrain, Egypt, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, 

Saudi Arabia, Turkey, the United Arab Emirates (UAE), and 

Yemen (Metaari suspended tracking of Yemen in 2015 due to the 

civil war in the country) 

2 Countries in 

North America 
Canada and the United States 

24 Countries in 

Western Europe 

Austria, Belgium, Bulgaria, Croatia, the Czech Republic, 

Denmark, Finland,  France, Germany, Greece, Hungary, Ireland, 

Italy, Lithuania, the Netherlands, Norway, Poland, Portugal, 

Romania, Slovakia, Spain, Sweden, Switzerland, and the United 

Kingdom 

Several 
international bodies 
such as the World 
Bank, the UN, and 

the Commonwealth 
of Learning provide 
funding for projects 
and detailed data 
on the adoption of 
learning technology 
in developing 
countries. 
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While there can be similarities in buying behavior across countries, they are 

usually confined to a particular product type or buying segment. For 

example, consumer preference for certain types of Mobile Learning apps 

can be very similar. Mobile brain trainers are now popular in over 80 

countries and consistently rank in the top best-selling apps. In general, 

however, the buying behavior is usually quite different in each country, 

particularly in the academic and government segments. 

 

International Buyer Segmentation Descriptions 

Metaari provides market research across all the buyer segments in each 

country including:  

 

 Consumers  

 PreK-12 academic institutions 

 Higher education institutions 

 Local, state/provincial/prefecture governments 

 Federal governments 

 Corporations and businesses 

 

The buying behavior in each segment is unique. Each segment tends to 

favor certain product types. For example, expenditures on Mixed Reality 

Learning products in the current market tend to be concentrated in industrial 

verticals and the healthcare sectors.  

 

Consumers 

Metaari defines consumers as individual buyers that purchase products 

directly. It should be noted that, in general, consumers do not buy tools or 

platforms. In the sense that online tutoring or online cognitive interventions 

can be considered as services, consumers do buy services. The consumer 

segment is the only buying segment in which the buyer and the user are 

identical. In all other segments the buyers and the users are not the same.  

 

Consequently, buying behavior in the global consumer markets tend to 

provide the best data on demand and customer satisfaction from a product 

standpoint. In all other segments customer demand is based on the needs of 

organizational buyers, not the actual users. With a few exceptions, the 

consumer demand for technology-based learning products is different in 

each country across the planet.  

 

Corporate buying 
behavior tends to 
be similar in the 
large international 
enterprises, but 
buying behavior is 
quite different in 
the small and 
medium business 
(SMB) segments in 
each country. 
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PreK-12 (Preschool, Primary, and Secondary) Institutions 

In Metaari's commercial analysis reports, the PreK-12 segment is separated 

out by three distinct buying sub-segments: preschools, primary schools, and 

secondary schools (high schools).  

 

The buying behavior is quite distinct in each of these sub-segments 

particularly for advanced learning technology products like Game-based 

Learning and AI-based Learning. Game-based Learning is common in the 

early grades, but tapers off in the higher grades; this not true in all countries. 

For example, Game-based Learning is ubiquitous across all grade levels. 

 

PreK-12 school systems are unique in each country. Consequently, 

academic buying behavior is quite different in each country. In some 

countries, state and local agencies set education policies. In other countries, 

individual schools are autonomous and can make their own buying 

decisions.  

 

In countries like China, the central government education agency not only 

decides what products are used in the state-run schools, but also purchases 

the products directly. The vast majority of preschools in China are private 

and the sector is often described as retail education. Yet the sector is highly 

regulated by the central government. Many of these central government 

education agencies use primary contractors to administer national initiatives. 

In that case, the primary contractor is the gatekeeper.  

 

A significant global catalyst driving the adoption of learning technology in 

the schools is the migration to digital content in the PreK-12 buying 

segments throughout the world.  

 

There are now major digitization efforts going on in the school systems in 

South Korea, Thailand, China, Taiwan, Vietnam, Turkey, Brazil, France, 

Poland, Italy, Spain, Ukraine, Azerbaijan, Kazakhstan, Georgia, Brazil, 

Mexico, Japan, Singapore, Qatar, Kuwait, the United Arab Emirates (UAE), 

and in various school systems in the UK and the US.  

 

It should be noted that educational policies can literally change overnight 

and can have a positive or negative impact in the purchase of learning 

products. Countries, states, and cities openly disclose the rollouts of digital 

technology in the academic sectors as defined by policy. Yet, these policies 

can be altered or even reversed as governments change. The massive tablet 

rollouts in the Russian Federation, South Korea, and Thailand were all 

rolled back (completely in the Russian Federation) essentially removing a 

delivery channel for suppliers.  

Thailand canceled 
their national tablet 
and laptop initiative 
(in progress for 
several years) 
when the military 
junta took over the 
government in 
2014. The new 
government moved 
the funding into 
other educational 
programs. 
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While all domestic school systems are unique, the US stands out because it 

has the largest population of online PreK-12 students, so far. The large (and 

growing) number of children attending online primary and secondary 

schools fulltime in the US is a trend found nowhere else in the world. That 

said, China has the largest consumer online education demographic on the 

planet by a wide margin. 

 

Higher Education and Tertiary Institutions 

The adoption of learning technology in higher education institutions varies 

dramatically from country to country. In countries where the government 

regulates and/or funds the institutions, educational policies can act as either 

catalysts or inhibitors. For example, when central governments reduce 

tuition subsidies, the market conditions can become unpredictable. This 

happened recently in Hungary, prompting Sanoma Learning to cease 

operations in that country. 

 

One interesting trend across the globe is the emergence of national virtual 

universities funded by the government. Finland, Sweden, Norway, Bulgaria, 

Estonia, Malaysia, Tunisia, the Philippines, Mexico, Uganda, Australia, 

Kenya, Pakistan, and Switzerland have national virtual universities.  

 

In January 2018, China launched the first 490 online courses that they called 

national courses. "About 70 percent of the 490 courses are provided by 

China's first-class universities, including Peking University, Tsinghua 

University, and Wuhan University."  

 

State-owned Tsinghua University launched their xuetangX division in 2013 

which provides a national cloud-based LMS with over seven million 

registered students and over a thousand online courses. Effectively, they 

have a monopoly on the LMS market in the public state-owned higher 

education segment. As of January 2018, they were the sole Chinese partner 

of Edx. 

 

There are variations on these centralized virtual universities. The Bavarian 

Virtual University in Germany is an example of a state-funded virtual 

campus. ASEAN Cyber University, UNISA, and the African Virtual 

University are examples of pan-regional virtual universities.  

 

In November 2017, the Africa Union (AU) announced the new E-University 

division of the Pan African University (PAU). The E-University will deliver 

online education content to 54 countries in Africa, making it the world's first 

Considering their 
large international 
student 
enrollments, the 
UK's Open 
University and 
India's Indira 
Gandhi Open 
University (IGNOU) 
can be considered 
international virtual 
universities. 
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continental distance education system. The African Virtual University is 

now a department within the PAU. PAU's E-University division is now the 

primary delivery channel in the public institutions across the continent.  

 

Local and State/Provincial/Prefecture Governments 

Relative to buying behavior, the local and state/provincial/prefecture 

governments vary widely across the planet. Metaari tracks these non-federal 

government agencies in 122 countries. 

 

Local and state governments purchase learning technology products for their 

constituents, their employees, and their military and public safety personnel. 

They also buy products for the schools and universities in many countries, 

but these expenditures are classified as PreK-12 and higher education 

spending by Metaari. This provides clarity for suppliers serving those 

segments. 

 

Local governments tend to spend a great deal of money on language 

learning products ahead of major international and regional sporting events. 

Cities that host the Olympics that have large populations of non-English 

speaking people purchase a vast amount of learning content for volunteers, 

emergency medical personnel, and tourism workers. This happened in 

Brazil, the Russian Federation, and South Korea.  

 

PyeongChang in South Korea was selected to hold the 2018 Winter 

Olympics in late February 2018. The city spent a significant amount of 

money on training tourism and public safety personnel in foreign languages, 

particularly English. 

 

Japan will host the 2020 Summer Olympics and Paralympic Games. It is 

likely that Japan will spend a great deal of money on online English training 

for hospitality, public safety, emergency medical, and tourism personnel 

starting in the 2018 timeframe. Both South Korea and Japan will have 

operational 5G networks in time for the events. 

 

One supplier that has been particularly successful at landing these large-

scale contracts is Education First (EF) who provides both instructor led 

training and online training via their EF English Live brand. They were 

chose as the official language learning provider for the Beijing and Brazil 

Olympics and the Russian Sochi games. In April 2017, they announced that 

they had been contracted to train over 200,000 people ahead of the 2018 

Winter Olympics in South Korea. "To further engage citizens and 

volunteers, EF has built a digital education platform for the general public." 

In Colombia, states 
are known as 
departments. There 
are 32 departments 
in Colombia and 
one federal Capital 
District (Bogotá). 
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Federal Governments 

Federal agencies buy learning products for their civilian employees and 

military personnel, but they also fund a great deal of technology-based 

learning initiatives as part of citizen outreach programs. For example: 

 

 The South Korean government subsidizes a great deal of online 

learning. For example, the government's Cyber Home Learning 

System is essentially a national virtual school. The government also 

actively promotes domestic learning technology suppliers in foreign 

markets. 

 

 Colombia's National Learning Service (SENA) awarded Rosetta 

Stone a million dollar contract to provide English language learning 

to over 100,000 Colombian citizens. 

 

Advanced learning technology products (particularly Mixed Reality 

Learning and AI-based Learning) are used in all the larger military agencies 

across the planet. So-called intelligent tutors have long been a staple in 

military training. China has a national police force that is a branch of the 

national defense agency, but the police agency operates their own training 

facilities. 

 

Several countries (like the US) have central procurement agencies and 

learning technology suppliers must get specific government credentials to 

sell products to federal agencies in those countries.  

 

The General Services Administration (GSA) in the US requires suppliers to 

obtain a GSA Schedule to sell products to agencies. The advantage is that 

suppliers have a central sourcing channel and rarely need to market to 

multiple agencies. 

 

Corporations and Businesses 

Large enterprise companies (particularly in the US) were early adopters of 

learning technology. One major change in the global corporate learning 

technology markets that emerged between 2015 and 2017 is the proliferation 

of next-generation Mixed Reality Learning (augmented and virtual) 

products for industrial and healthcare workers. Corporations also once 

resisted Game-based Learning but that is fading fast. 

 

Government 
diplomatic agencies 
are avid buyers of 
digital language 
learning products 
and most agencies 

have clearly 
defined language 
requirements. 

mailto:contact@metaari.com


Metaari's 2018 Advanced Learning Technology Research Taxonomy, Research Methodology, 

Product Definitions, and Licensing Model 

For more information about this research, email: contact@metaari.com          20 

Until recently, Game-based Learning was perceived to be incompatible with 

the corporate culture and very time consuming and expensive to develop. 

This has changed dramatically in just the last two years.  

 

Commercial off-the-shelf game-based recruiting and job application 

assessments are rapidly gaining traction in the corporate segments across the 

planet and have effectively created the breakthrough momentum for the 

uptake of Game-based Learning by corporations and businesses.  

 

Several of these new learning products utilize sophisticated psychometrics 

and yield statistically-sound quantitative learning results. The science of 

psychometrics is the core measurement method used in all the major 

professional IT certifications and corporate buyers understand the value of 

psychometrics (even if they don't understand the science itself). 

 

Proof of the growing corporate demand for Game-based Learning can be 

found in the success of corporate-facing companies. A company called 

Gamelearn was founded in 2008 in Spain. In July 2016, the CEO reported 

that "Our results were spectacular. We increased our website traffic tenfold, 

developed a new product launch plan, and positioned Gamelearn as an 

industry leader. Now Gamelearn boasts thousands of clients from Burger 

King to Hyundai, and hundreds of thousands of satisfied users."  

 

One factor Gamelearn cites for their success is a 90% completion rate 

among their clients. This is extraordinary considering the notoriously high 

dropout rates (60-80%) for legacy learning technology products like Self-

paced eLearning. 

 

Corporate-facing Game-based Learning companies are attracting a 

significant amount of private investment. This is more evidence pointing to 

the uptake of edugames in the corporate segment. Investment interest in 

corporate-facing edugame developers is very new in the industry. It is an 

indication that investors expect returns on their investments. 

 

Pymetrics has raised $16.6 million since they launched in 2013. A company 

called mLevel obtained $5 million in funding in July 2015 and an additional 

$3.7 million in two tranches in 2017. GamEffective also serves the 

corporate segment and has raised $10 million since they launched in 2012.  
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Advanced Learning Technology Product Definitions 
Metaari provides market forecast research for seven pedagogically-defined 

advanced learning technology products. Next-generation advanced learning 

technology products in Metaari's 2018 research taxonomy include: 

 

 AI-based Learning 

 Mixed Reality Learning (simulation, AR, and VR) 

 Next-generation Game-based Learning  

 Cognitive Learning (behavior modification) 

 Mobile Learning 

 Location-based Learning 

 Educational Robots 

 

Several of these advanced learning technology products are very new on the 

market. AI-based Learning has long been a staple in military training, but 

very often quite expensive and traditionally developed with proprietary 

components. This has changed in just the last 12 months. New inexpensive 

commercial off-the-shelf products designed for the academic, corporate, and 

consumer segments are now available and proving popular with buyers.  

 

Educational Robots have come on the market in just the last 2-3 years. They 

are proving to be particularly effective in helping children with special 

needs. Robots designed to teach children coding are now popular all over 

the world. 

 

And of course, Mixed Reality Learning products are part of the new 

momentum (and innovation) in the augmented reality (AR) and virtual 

reality (VR) industries. They are quite effective at improving performance 

and increasing productivity. In the current market, revenues for augmented 

types of Mixed Reality Learning tend to be concentrated in the corporate 

industrial sectors and revenues for virtual Mixed Reality Learning products 

are still heavily concentrated in the healthcare training and education 

industry. 

 

Intelligent Tutors: AI-based Learning is the Holy Grail 

"One-on-one tutoring is the Holy Grail of teaching and all educational 

approaches should be aimed at replicating this model. Advanced 

technologies can help us to understand individual interaction patterns and 

enable us to tailor educational content accordingly.” (October 26, 2016, Harriet 

Green, IBM Watson Education) 

We provide highly-
granular five-year 
revenue breakouts 
for each of these 

seven products in 
our syndicated 
market research 
reports. 
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The integration of artificial intelligence into digital learning content 

essentially accomplishes this "holy grail" of providing true personalized 

learning that adapts in real time to an individual user's unique cognitive 

abilities. Personalized learning has long eluded learning technology 

suppliers, despite the claims to the contrary. Artificial intelligence finally 

provides the technology to achieve true personalized learning. It is having a 

profound impact on the global training and education industry. 

 

One of the best-known cognitive computing platforms is IBM's Watson and 

developers are building out advanced learning technology products on top of 

the cloud-based platform. Pearson, Apple, Blackboard, Sesame Street, and 

Houghton Mifflin Harcourt are building new products on Watson. The 

advantage of using Watson is that suppliers do not have to build their own 

AI engine and just have to connect to the cloud-based engine. 

 

IBM prefers the term "augmented intelligence" over artificial intelligence. 

"At IBM, we are guided by the term 'augmented intelligence' rather than 

'artificial intelligence.' It is the critical difference between systems that 

enhance and scale human expertise rather than those that attempt to replicate 

all of human intelligence.” 

 

In April 2016, Sesame Street announced a three-year partnership with IBM 

to develop educational products using IBM's Watson. In the press, IBM 

stated "As part of a three-year agreement, Sesame Workshop and IBM will 

collaborate to develop educational platforms and products that will be 

designed to adapt to the learning preferences and aptitude levels of 

individual preschoolers. Working together with Sesame Workshop, we aim 

to transform the way in which children learn and teachers teach, and 

envision having an impact on the lives and education of millions of children. 

The app will analyze a child's response in real-time and then intervene with 

content just for that child." Sesame Street and IBM are piloting the first 

product in US schools, and as of early 2018, had not set the price of the 

product. 

 

The first commercial product built on Watson is IBM Watson Element for 

Educators. It is an iPad app launched by Apple and IBM in October 2016. In 

a press release, IBM reported that the product "enables a new level of 

engagement for teachers by providing a holistic view of each student at their 

fingertips, including data on interests, accomplishments, academic 

performance, attendance, behaviors, and learning activities." 

 

Starting in late-
2016 and early-
2017, commercial 
AI-based Learning 
products designed 
for consumers, the 
PreK-12 segment, 
and the corporate 
segment came on 
the market. 
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In September 2017, a UAE-based company called Alef launched their AI-

based educational platform in cooperation with the UAE Ministry of 

Education. The product is being rolled out sequentially starting with sixth 

grade students. "Alef was implemented on a pilot group of students in Abu 

Dhabi for 12 months. Results showed an average increase of 27% on 

scoring in English language testing and an average increase of 78% on 

scoring in Math testing within a seven-month period." 

 

Prior to 2017, AI-based Learning products were heavily concentrated in the 

government segments across the planet. So-called Intelligent Tutors have 

long been used by US federal military agencies, but they were prohibitively 

expensive and out of reach for schools and consumers. That has all changed 

in the last two years with inexpensive AI-based Learning products coming 

on the market at a rapid rate. 

 

A US company called Stottler Henke develops sophisticated AI-based 

cognitive tutoring systems. They are well known in the global defense 

industry and they are now selling AI-based products to the other buying 

segments. "These systems encode the subject matter and teaching expertise 

of experienced instructors, using artificial intelligence (AI). We have 

developed numerous systems that provide practice-based learning for K-12 

education, corporate training, and professional development" 

 

US-based Querium is a PreK-12 startup that uses artificial intelligence to 

provide students with individualized STEM instruction. "Students receive 

real-time grading and coaching that mimic a live tutoring experience 

through smartphones, tablets, and personal computers. Querium collects 20 

pieces of data including types of errors made from student entries, which 

helps teachers understand where and why students make mistakes so that 

they may better tailor their lesson plans to provide more personalized 

instruction." The company has obtained $6.2 million since they launched in 

2013 including $3.2 million in January 2017. 

 

A US company called Alelo primarily serves the US military but also has a 

line of products for corporations. Alelo's virtual trainers are embedded in 

semi-immersive virtual worlds. They have a product designed for 

corporations called the Workplace Coach. In June 2016, the Office of Naval 

Research (ONR) awarded a $3 million contract to Aptima and Alelo to 

develop ALLEARN, "a system to accelerate foreign-language learning 

using artificial intelligence technologies." 
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Metaari's Artificial Intelligence Array 

There are several different definitions of artificial intelligence in the public 

domain. The main thing they have in common is a "human in the loop" at 

one end of the array cascading to relatively pure machine-based 

computation at the other end of the array. The "deeper" computational levels 

are very fast and can process vast amounts of information without human 

supervision. 

 

Deep learning is the process with the least human supervision. "Deep 

learning is an aspect of artificial intelligence (AI) that is concerned with 

emulating the learning approach that human beings use to gain certain types 

of knowledge. At its simplest, deep learning can be thought of as a way to 

automate predictive analytics."  

Figure 4 - Metaari's Artificial Intelligence (AI) Array 

 
 

In traditional machine learning the process is supervised by a programmer 

and the output is dependent on the specificity that the programmer provides. 

It is a very slow process as the human must analyze the output before the 

machine can continue extracting data. Deep learning is autonomous and 

very fast. The term "deep" refers to the large number of iterations performed 

as the machine refines abstractions to arrive at what is called "acceptable 
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accuracy". Of course, that is ultimately decided by a human. A human is 

back in the loop. 

 

AI technology is evolving very fast and a range of entirely new variations 

have come on the market in the last two years including so-called Emotional 

AI software, neural network chips, and neuromorphic chips. 

 

Intel released their Nervana neuromorphic chip called the Nervana Neural 

Network Processor (NNP) in December 2017.  "Neuromorphic chips 

attempt to model the workings of the human brain, in which information 

captured by billions of sensory receptors is processed in parallel by neurons 

and synapses. Over time the connections between neurons alter according to 

their inputs; that is, they learn from experience." 

 

In January 2018, China's Alibaba announced that their AI engine beat the 

scores of humans on Stanford University's reading and comprehension test. 

The test has over 100,000 questions mapped to 500 online articles. The AI 

software developed by Alibaba’s Institute of Data Science of Technologies 

scored 82.44 on the test, edging past the 82.304 that humans achieve on 

average. Microsoft's AI scored even higher on the test at 82.650 one day 

after Alibaba's achievement.  

 

One advantage AI engines have over humans is the speed at which they can 

process vast amounts of information. In November 2017, a China-based 

company called iFlytek announced that their AI engine called Xiaoyi 

successfully passed the written part of China's National Medical Licensing 

Examination with a score of 465, which is 92 points higher than the score 

needed to pass the exam. The AI engine passed the test in a fraction of the 

time it takes a human.  

 

To be able to pass the exam, the Xiaoyi "absorbed" the contents of dozens of 

medical textbooks, 2 million medical records, and 400,000 articles in just a 

few months "to develop the kind of reasoning needed to be a doctor". It 

typically takes a human medical student years to absorb that much 

information. It is not rote material.  

 

Since 2013, half the questions in the medical exam in China are patient 

cases that need to be resolved. "Xiaoyi had to be able to see links between 

words, sentences and paragraphs to develop a capacity to reason. The 

researchers drew on the clinical and diagnostic expertise of medical 

professionals to train Xiaoyi's algorithms." The company intends to 

commercialize the engine and sell it as a robotic "doctor's assistant" that will 

help healthcare professional diagnose patients. 

AI technology is 

evolving very fast 
and a range of 
entirely new 
variations have 
come on the 
market in the last 
two years. 
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Even with machine-centric platforms, humans are still needed to "train" the 

AI algorithms used to determine meaning in the resulting computations.  

That said, there are now AI systems that are self-learning and several 

systems can now develop their own algorithms and essentially train 

themselves. 

 

AI-based Chatbot Tutors 

New fundamental types of AI-based tutors based on chatbot technology are 

coming in the market. The primary advantage of chatbots is the sheer scale 

of reach. Theoretically, a chatbot tutor can interact with thousands of people 

at the same time. 

 

Duolingo is a major language learning app developer and launched their 

Duolingo Bots product line in late 2016. "Duolingo Bots are powered by 

artificial intelligence and react differently to thousands of possible answers. 

Feeling stuck? Hit 'help me reply' and they’ll come up with suggestions. 

Best of all — the more you practice, the smarter they get."  

 

In June 2017, Duolingo stated in the press that "The bots can understand and 

respond to thousands of unique responses right now, but they get smarter the 

longer they operate. When users say new things or make new mistakes, the 

bots add that data to their ever-expanding knowledge sets." This is why they 

believe their AI bots will be on par with human tutors as early as 2020. As 

of mid-2017, there are three AI bots: Chef Roberto, Renée the Driver, and 

Officer Ada. Duolingo has obtained $108.3 million in funding since 2011 

including $25 million in July 2017. 

 

In July 2016, China-based Liulishuo (a HuJiang division) introduced "the 

leading AI tutor, called 'Dong Ni Ying Yu' (tutor that understands you). It 

provides users with personalized learning content and a study plan. Seen as 

a revolution in language learning within the industry, it can triple users' 

learning efficiency." They had over 40 million users across 20 countries by 

April 2017. The company obtained a breathtaking $100 million in private 

investment in July 2017. 

 

A company called Spoke raised $68 million in funding in two rounds in 

2017. They sell an AI-based knowledge management bot platform for 

corporations. "Our use of AI means employees can ask the friendly Spoke 

bot natural-language questions over Slack, email, SMS, and more and 

immediately get the information they need. Spoke can intelligently route 

service requests to the right team; you no longer have to wonder who to ask. 

Butterfly.ai sells an 
AI-based 
leadership coaching 
bot called Zoë. 
"Data from your 
team tells our AI 
coach, Zoë, what 
you need to work 
on. The curriculum 
is constantly 
evolving, just like 
you." The company 

raised $2.4 million 
in October 2017. 
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It means Spoke can automatically identify outdated cruft in the knowledge 

base, saving support teams the effort and providing employees with only 

fresh, up-to-date information. And it means Spoke gets even smarter the 

more you use it, saving even more time and frustration over the long-run." 

 

Mixed Reality (Simulation, AR, and VR) Learning 

Mixed Reality (MR) is defined as an integration of one of two types of 

simulation, (augmented reality and virtual reality) and the biophysical 

environment along an immersion spectrum. In augmented reality (AR), the 

user is still fully aware of the physical environment. In virtual reality, the 

user is fully immersed in an alternate environment. 

 

In October 2016, Pearson announced that they were developing and piloting 

Mixed Reality content for use in secondary and postsecondary schools. In a 

news release, Pearson stated that "Mixed Reality merges the virtual and 

physical worlds to create a new reality whereby the two can coexist and 

interact." Texas Tech University Health Sciences Center, Bryn Mawr 

College, and San Diego State University have been piloting Pearson's mixed 

reality content for nursing education. 

 

In January 2018, Microsoft and Pearson announced what they call a Mixed 

Reality Curriculum. Pearson is sequentially releasing six apps for the 

HoloLens in 2018 focusing on health, history, chemistry and math. 

 

 The first two apps are called HoloPatient and HoloHuman. 

HoloPatient "provides nursing schools with a series of digitally 

created healthcare scenarios. Students can wear HoloLens, see 

holograms of professional actors pretending to be ill and learn how to 

diagnose and treat them."  

 

 HoloHistory will be released in mid-April and is designed for 

primary and secondary school students. The app “simulates a 

holographic museum, where the students and teacher can place 

artefacts to create their own museum environment”. 

 

 HoloChemistry will follow in May and is designed for high school 

and higher education students. The “3D molecule builder and 

visualization tool allows students and teachers to collaborate on the 

same holograms to create, save, upload and download molecules."  

 

 The HoloMath app will be released in late-2018. It is designed for 

high school students and “presents a way to visualize math concepts 

Pearson sells a 
Mixed Reality app 
called Our 
Discovery Island: 
Phonic Tricksters. 
"Students 'search 
the real world' for 
the tricksters that 
are intentionally 
mispronouncing 
words. The children 
must answer a 
series of questions 
to prevent the 
tricksters from 
escaping." 
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and geometric shapes in 3D, spanning graphing, geometry and 

vectors”. 

 

 The last app to be released in 2018 in the new Mixed Reality 

Curriculum will be called HoloShop. The app simulates the 

experience of a traditional industrial shop class. 

 

In January 2018, Microsoft announced a Mixed Reality Learning 

partnership with BBC Worldwide Learning to "bring the popular BBC Earth 

natural history film Oceans: Our Blue Planet to classrooms and museums 

around the world, starting with the release of the film in museums." 

 

Even in fully immersive virtual reality (VR) experiences, there is a sense of 

physical presence, sometimes referred to as embodied cognition. Headset 

controls are in the physical world. Users interact with VR environments 

with body movements, eye movements, hand gestures, and voice. 

Figure 5 - Metaari's Mixed Reality Continuum 

 

 
 

There are two types of augmented reality: AR displayed on devices 

triggered by objects and AR projected into the actual environment. Legacy 

The Microsoft 
HoloLens platform 
is a good example 
of technology that 
overlays 
augmented content 
onto the actual 
environment. The 
education products 
developed for the 
HoloLens insert 

simulated objects 
into the real world. 
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Location-based Learning experiences found in exhibitions and tourist 

attractions are still mostly triggered by objects via object recognition, 

geotags, print-based markers, beacons, RFID chips, barcodes, and sensors, 

collectively known as triggers. The location of the object triggers the 

experience; the user finds the object and intentionally activates the trigger.   

 

New technology based on Indoor Positioning Systems (IPS) delivers AR 

content to a patron based on their position and takes full advantage of the 

range of smartphone GPS chips and sensors including the gyroscope, 

compass, altimeter, and the accelerometer. Essentially, the object finds the 

user and automatically triggers the augmented content. 

 

Semi-immersive VR sill makes up the majority of virtual educational 

products on the market. These include educational virtual worlds like 

MathBlaster (now owned by China's NetDragon) and simulated training 

products for the corporate and government segments. All the so-called 

virtual worlds for children (such as Whyville and Mingoville) are 

experienced on a 2D screen and only approximate virtual reality. 

 

True virtual reality is experienced in immersive 3D with the aid of a headset 

and other peripherals. VR-based Learning is by definition Experiential 

Learning, a well-known learning theory introduced by David Kolb in 1984. 

 

There are two types of VR-based products: those with four degrees of 

freedom (4DoF) and those with six degrees of freedom (6DoF). The four 

degrees are the ability to "move" up, down, left, and right and they can be 

simulations or actual 3D videos. Google's Cardboard Expeditions is a good 

example of a 4DoF educational product. 

 

Siemens sells a 4DoF simulator called the COMOS Walkinside Immersive 

Training Simulator (ITS). "Here, field operators can conduct their training in 

an authentic 3D virtual reality model — including geo-localization training, 

standard operating procedures (SOPs) and health, safety and environmental 

(HSE) incident scenarios. Innovative plant-specific simulations shorten 

learning times and enhance training retention. This strongly reinforces 

learning outcomes, reducing traditional on-site training and enhances 

operational safety." 

 

The six degrees of freedom include the addition of forward and backward 

movement to the four degrees. Developing 6DoF VR products is still very 

expensive to develop requiring a high-end modeling platform (or gaming 

engine) and/or automatic spatial tracking hardware and software tools. The 

The global 
demographics for 
VR-based training 
and education is 
finally starting to 
expand. As of 
mid-2017, over 
one million VR 
headsets were 
sold every quarter 
across the planet. 
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prices for 6DoF cameras and automatic spatial mapping tools are dropping 

fast and commercial education products are beginning to proliferate. 

 

Google's new Earth VR (launched in November 2016) is a quintessential 

6DoF VR educational product. A product called IndustrialVR developed by 

the company of the same name is also a good example. IndustrialVR has 

offices in the US and Ukraine. Their first product is a game "designed to 

show and explain workflow and general concepts of complex industrial 

sites." 

 

Blue Collar Geeks: Real-time Augmented Knowledge Transfer 

A major innovation in learning technology is the real-time augmented 

performance improvement products designed for field and industrial 

workers. These products integrate augmented reality (AR) and physical 

reality at the point of a work task. They also produce impressive empirical 

performance improvement. 

 

There are two phases of the learning process: knowledge transfer and 

learning transfer. Knowledge transfer is the transmission of information and 

skills to the learner. Learning transfer is the ability of the learner to 

demonstrate mastery. Next-generation learning technology products 

effectively achieve both phases simultaneously. 

 

A good example is the Smart Helmet and the Smart Glasses products from 

DAQRI. Both display guided procedural instructional content over 

machines and physical locations in real time. The company markets the 

products to the industrial verticals. DAQRI garnered a breathtaking $260 

million in funding in July 2017. 

 

They have a compelling value proposition. "Reduce the talent and 

experience gap with repeatable, fully modularized, and contextualized 

training capturing subject expert knowledge and experience." Their Smart 

Glasses for Professionals was launched in November 2017. DAQRI's 

partners include Dell, Autodesk, IBM, Oracle, Siemens, and Emerson. 

 

The major advantages augmented reality have in training is dramatically 

reduced training time, quantifiable performance improvement, and increased 

productivity. In July 2015, Boeing published the results of an internal study 

on the assembly of a wing unit using three groups; one group with paper 

PDF instructions, one group with the PDF instructions on a tablet, and one 

group with AR objects and guided instructions overlaid on the assembly on 

a tablet screen. "The AR-tablet group were 30 percent faster and 90 percent 
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more accurate on their first tries than the other groups." In June 2017, 

Boeing reported that they were able to reduce training time by 75%. 
 

GE licenses the Skylight AR platform from Upskill (formerly APX Labs). 

According to Upskill, "GE saw a 46-percent increase in warehouse worker 

productivity during a first-time use of Skylight at a GE Healthcare MRI 

manufacturing facility. In another study conducted at GE Renewable 

Energy, a tenured technician yielded 34 percent productivity improvement 

while installing wiring into wind turbine top boxes." 

 

In May 2017, Arvizio, a Canadian startup that launched in 2016, released 

their Mixed Reality (MR) Studio product designed for industrial clients. 

"The MR Studio platform works to help trainees view, interact with and 

understand products and machinery without the need for physical objects, 

manuals and paperwork. MR Studio is designed to deliver three-dimensional 

visualization with computer-aided design project overlays, real-time video, 

audio and annotative functions to support collaboration among on-site and 

remote participants using any device." What makes Arvizio's product unique 

is that even the machinery being worked on can be virtual. 

 

In April 2017, UI LABS and the AREA released "the world's first 

augmented reality (AR) hardware and software functional requirements 

guidelines, which will help AR technology companies develop products for 

industrial users."  

 

As of May 2017, there were 65 companies in the Augmented Reality for 

Enterprise Alliance (AREA). "These AR functional requirements documents 

will lead to technology that improves the performance and efficiency for 

manufacturers in a number of areas, including employee training and safety; 

factory floor and field services operations; machine assembly, inspection 

and repair; manufacturing space and product design." 

 

Healthcare Leads the Way: Virtual Reality Fundamentally Changes 

Healthcare Training and Education 

Mixed Reality Learning is having a profound impact on healthcare 

education and training. For example, in April 2016, a UK surgeon 

performed an operation that was live streamed in VR using technology from 

the London-based startup Medical Realities. Nearly 55,000 medical 

personnel across 142 countries experienced the surgery as if they were 

operating on the patient. The VR-based operation was repeated in April and 

October of 2017. 

 

Industry-standard 
formal functional 
specifications 
streamline the 

development of 
industrial AR 
products and 
lower the barriers-
to-entry for new 
companies 
entering the 
market. 
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Medical Realities' product is called Virtual Surgeon. The company says that 

it "puts you inside the operating theatre overseeing an operation through the 

eyes of the consultant surgeon." They are building out an extensive 

collection of VR-based operating room experiences. "The Medical Realities 

Platform delivers high-quality surgical training using Virtual Reality. 

Become immersed while world-class surgeons teach in our interactive 

modules." 

 

A similar experiential product is sold by Surgery Academy. They also 

record first person operations in AR and VR. "Surgery Academy uses Meta 

(AR side) and GoPro (VR side) cameras then renders the video themselves 

in order to create an augmented and virtual reality experience for medical 

students and professionals who are watching surgical procedures. A student 

can then watch this footage with a virtual reality headset: the stereoscopic 

3D and the wide field of view create a striking immersive effect. The 

student can then replay the surgery in detail and watch it through the eyes of 

the surgeon (POV)." 

 

In January 2017, London-based Touch Surgery announced that they had 

created more than 200 training programs for surgical procedures that are 

experienced on a mobile phone or tablet. "Touch Surgery allows surgeons to 

practice operations ranging from heart surgery to carpal tunnel operations by 

breaking down complex operations into their component steps – and scores 

are awarded for accuracy and knowledge. Using sophisticated technology, 

Touch Surgery is creating accurate and valuable surgical content, 

disseminating the best techniques and procedures to improve the quality of 

surgery worldwide." The company garnered $20 million in funding in 

November 2017. 

 

A UK-based company called Fundamental VR produced the world's first 

VR brain surgery experience in September 2017. Fundamental VR recorded 

a brain operation by the neurosurgical team at the Royal London Hospital. 

The experience "begins with the patient being wheeled into the operating 

theatre, transferred to the operating table, having their skin cleaned and the 

procedure started. Detailed views of the procedure, captured on head 

cameras are shown on a virtual screen in the operating theatre and it's 

possible to look around the entire theatre in 360-degrees." Fundamental 

garnered $1.3 million in funding in October 2017. 

 

In January 2017, Canada's CAE Healthcare launched the world's first 

commercial HoloLens medical simulation product called VimedixAR. 

"VimedixAR delivers an unprecedented simulation-based training 

experience, allowing learners to interact and move freely within a clinical 
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training environment. As learners practice scanning an animated heart, lungs 

or abdomen, they will observe in real-time how the ultrasound beam cuts 

through anatomy to generate an ultrasound image." 

 

In March 2017, Xenco Medical, a medical device company, launched their 

Virtualx Surgical Planning Platform. "Virtualx is a robust, holographic 

surgical simulation and planning platform. The Virtualx Surgical Planning 

Platform is a dramatic leap forward from current 3D surgical planning 

systems because it allows physicians to visualize and interact with patient 

anatomy both within the monitor and in open space." 

 

VR-based medical imaging products are coming on the market at a steady 

pace. These products generate volumetric 3D virtual imagery from the 

digital outputs of CT, MRI, and ultrasound scans. This generates very 

realistic high-fidelity VR. 

 

 A company called BodyViz sells software that converts CT and MRI 

data into 3D interactive images. "BodyViz visualizations contain the 

volumetric information from MRI can CT scans. BodyViz 

visualizations can also be experienced in 3D stereoscopic, a virtual 

reality experience. In 3D stereoscopic, the anatomy appears to pop 

out of the display, creating a visual experience that enhances the 

ability to analyze and absorb complex anatomical spatial 

relationships." As of April 2017, over 30 medical training schools in 

the US use the software. 

 

 Finland-based Adesante sells a Clinical Operation Simulator called 

SurgeryVision, which is a virtual reality solution for surgery 

planning. "Virtual reality planning has been shown to be 40 % faster 

and 10 % more accurate than current solutions ensuring higher 

surgery success rates. SurgeryVision is a turnkey solution to visualize 

CT, MRI and PET imaging sequences and surgery plans in virtual 

reality. The imaging data is NOT modified and remains unchanged." 

 

 Chicago-based ImmersiveTouch sells VR-based surgery apps using, 

"patient-specific anatomy and haptic (tactile) feedback in order to 

train surgeons and team members, and educate patients themselves." 

The company sells modules for Neurosurgery, Orthopedic Surgery, 

Ophthalmology, ENT, and MIS procedures. “This technology 

represents a major shift in how VR technology is delivered to 

surgeons. ImmersiveTouch training reduced surgical errors by 54% 

comparing a control group using current training methods."  
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An entirely new type of product is now on the market that uses VR for 

behavior medication, which is synonymous with learning. They are 

particularly effective for treating anxiety disorders via a technique known as 

Exposure Therapy, in which patients are immersed in situations that cause 

anxiety. Exposure diminished anxiety levels. The products from a company 

called Psious are good examples. "VR allows the patient to interact with 

environments in between in vivo and imaginal exposure, improving the flow 

and outcomes of exposure therapy." 

 

A company called Virtually Better sells a VR product called Bravemind that 

is used to treat substance abuse, phobias, and anxiety disorders including 

Post-traumatic Stress Disorder (PTSD). Their Exposure Therapy product 

uses a smartphone-based headset. Their PTSD virtual reality includes 

immersive landscapes for both Iraq and Afghanistan. 

 

Leveling Up: Next-generation Game-based Learning Alters  the 

Competitive Landscape 

Game-based Learning is a knowledge transfer method that utilizes 

"gameplay," which includes some form of competition (against oneself or 

others) and a reward/penalty system that essentially functions as an 

assessment method. Game-based Learning products (edugames) have 

explicit pedagogical goals. A user "wins" an edugame when they achieve 

the learning objectives of the gameplay.  

 

Perhaps the most effective game-based knowledge transfer products in the 

current market are the new assessment and evaluation edugames based on 

psychometrics. Psychometrics is the science that focusses on statistical 

measurement of psychological states. Psychometric instruments measure 

knowledge, abilities, skills, attitudes, emotions, cognitive abilities, and 

personality traits.  

 

Several new companies that specialize in this type of edugame have come 

on the market in just the last 2-3 years including Pymetrics, Ipsemet, 

Revelian, Knack, Scoutible, SHFuse, RoundPegg, Arctic Shores, Cogstate, 

Shaker, and High Voltage Software. All of them are seeing rapid uptake in 

the corporate segments across the planet.  

 

Psychometrics can be complex and very few people outside of the 

profession understand the science, but psychometrics is the foundation of all 

the major IT certification exams. It is not a hard sell to convince 

corporations to buy products based on psychometrics. They may not 

understand the science, but they recognize the clear benefits of using it. 

Advanced 
Psychometrics 
integrates 
machine learning 
and AI and is a 
hybrid statistical-
based AI. Machine 
Learning by 
definition is a 
statistical 
technology. 
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Innovation and Transformation in the Game-based Learning Market 

The Game-based Learning market is in a period of profound innovation and 

transformation. There are five primary innovations in the current Game-

based Learning market: the launch of sophisticated assessment games based 

on AI and psychometrics, a wave of second-generation brain trainers and 

mental trainers based on neuroscience, wellness edugames based on 

cognitive science, edugames built with embedded AR, and the very new 

launch of edugames built in VR.  

 

Combined, these innovations have fundamentally altered the competitive 

landscape and have effectively ushered in a golden age of educational 

games. 

Figure 6 - Five Innovations Dramatically Transforming the Game-

based Learning Market 

 
 

These innovations have fundamentally changed the dynamics of the Game-

based Learning market. They have also increased the barriers-to-entry for 

new entrants. All of these innovations require the skills well beyond 

instructional design or game design. Psychometricians, neuroscientists, 

educational psychologists, cognitive computing experts are now working 
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with educational game developers that now need to be versed in AR and 

VR. 

 

Quantifying the Revenues for Educational Games: Metaari's Game-based 

Pedagogical Framework 

Metaari's educational game framework is the only pedagogical classification 

of Game-based Learning products in the learning technology industry. The 

framework defines a pedagogically-sound instructional design specification 

for developing effective (and profitable) educational games.  

 

The framework provides suppliers with clear product specifications and 

isolates clear revenue opportunities. Metaari has been able to calibrate 

global revenue forecasts for each of these educational game types. This 

provides a high level of clarity on revenue opportunities to suppliers. 

Figure 7 - Metaari's Pedagogical Framework for Game-based Learning 

Products 

 
 

This framework applies to both mobile and non-mobile educational games. 

In the current market, most of the location-based augmented reality 

educational games are mobile. Educational games designed for the PreK-12 
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segments across the planet tend to be in mobile formats for the early grades 

and PC-based for the middle and higher grades. 

 

VR-based learning games are relatively new on the market. They are 

gaining traction in the all the segments. They are particularly effective at 

teaching situational awareness to public safety personnel. Companies in the 

architecture, engineering, and construction (AEC) sector are adopting VR-

based Learning as very new products come on the market.  

 

Kalloc Studio sells a product called Fuzor. Fuzor "takes models from 

popular design software like Revit, Sketchup, and FBX and transforms them 

into VR experiences. Files from multiple software programs can be 

combined into one Fuzor model, providing a completely integrated look at a 

project before it starts in the real world." 

 

Augmented reality-based edugames first appeared on the market in 2010 

with a great deal of hype. The enthusiasm faded in 2012 and 2013 and it 

appeared it was a product ahead of its time. Renewed interest in this type of 

edugame started in 2015 coinciding with rapid advances in AR technology. 

 

The eleven types of educational games currently on the global market that 

can be quantified by revenue generation are: 

 

1. Cognitive edugames, mental training apps, and brain trainers 

(emerged in 2005, second-generation products hit the market in 

2015) 

2. Knowledge-based educational games 

3. Skill-based educational games 

4. Language learning games 

5. Early childhood learning games 

6. Psychometric-based educational games 

7. Experiential role-playing educational games 

8. Location-based Learning games (emerged in 2009) 

9. Augmented reality educational games (emerged in 2010, faded in 

2012 and 2013, and re-emerged in 2015) 

10. Virtual reality educational games (emerged in 2015) 

11.  Artificial intelligence-based edugames (emerged in 2017) 

 

AI-based educational games are very new on the market and commercial 

products first emerged in late-2016 and early-2017. They are already 

gaining traction in the PreK-12 segments across the planet as they deliver on 

the promise of true personalized learning. They are also used to teach 

children with special needs. 
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Cognitive Edugames, Mental Trainers, and Brain Trainers 

Second and third-generation brain trainer and brain fitness games in the 

2018 market are based on cognitive science, neuropsychology, and brain-

based learning theories emerging from educational psychology and 

educational neuroscience. It is an instructional method that targets the 

neuro-physiological processes involved in learning and has little in common 

with traditional instructional design principles. These new types of brain 

trainers are not even remotely like the first wave of brain trainers (i.e., 

Nintendo's Brain Age). 

 

The new mental training apps for athletes are based on traditional sports 

psychology, a highly specialized discipline. The new mental training app 

companies are integrating neuroscience into the apps and are selling a 

fundamentally enhanced type of mental training. 

 

Researchers and suppliers have a growing body of empirical evidence to 

show that people who use these products can condition and train the brain to 

improve memory, attention, visual and spatial awareness, auditory 

processing, linguistic skills, planning skills, and problem solving. Despite 

criticism of the effectiveness of brain trainers, there is empirical evidence 

proving otherwise.  

 

Perhaps the most persuasive evidence is the research done by Jaeggi on the 

use of so-called dual n-back tasks in brain training. The dual n-back tasks 

require users to process information simultaneously from two different 

sensory domains. She found that performing dual n-back tasks "accrues 

transferable benefits in Gf (fluid intelligence), over and above any gains in 

working memory capacity. This finding merits particular attention because 

Gf has traditionally been viewed as highly heritable and stable and is 

positively correlated with a large number of desirable outcomes including 

academic success, and neurological, psychological and physical health." 

 

Jaeggi's research has been replicated by other researchers. "These findings 

constitute preliminary evidence that intensive cognitively demanding brain-

training can improve not only our abstract problem-solving capacity, but 

also ameliorate cognitive control processes (e.g. decision-making) in our 

daily emotive environments." (National Center for Biotechnology) 

 

As of 2018, there are dozens of brain trainers on the market that use the n-

back method. The majority of these edugames are mobile apps. Many are 

free and offer fee-based premium content. BrainScale.net provides a free 

New types of 
cognitive-based 
educational games 
take advantage of 
the latest research 
on brain plasticity 
and have 
produced 
empirical evidence 

on the 
effectiveness of 
the products. 
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brain trainer based on the n-back method and sells subscription-based 

premium upgrades for $2.99 a month or $14.99 a year. 

 

Cognitive Educational Games for Children with Special Needs 

Educational games designed to help children with special needs continue to 

come on the market. They command higher price points than other types of 

educational games.  

 

 Injini sells for $29.99. It is "Play-based learning exercises and games 

that are well suited for children with cognitive, language and fine 

motor delays.” 

 

 Voice4u is a "simple application that consists numerous of fun and 

memorable images that can help assist and improve language." The 

app costs $99. 

 

 The Mobile Education Store (MES) sells individual apps from $5.99 

to $19.99 and bundles for $74.99.  

 

BrainWare Safari's products are designed for young children and kids with 

learning disabilities. "Brainware Safari develops 41 cognitive skills 

across six cognitive areas including attention, memory, reasoning, visual 

processing, sensory integration, and auditory processing." Brainware Safari 

has a range of pricing models including individual licenses and family 

packs. 

 

Knowledge-based Educational Games 

Knowledge-based learning games are designed to help users learn and 

memorize concepts, principles, facts, patterns, and rules (such as verb 

conjugation.) These edugames are often designed as quizzes, flashcards, 

mnemonic apps, or trivia games. They are increasingly being used in 

museums and tourist attractions to impart knowledge about the exhibits. 

 

The pedagogical foundations of mnemonic apps and flashcard software are 

instructional methods called elaborative encoding and spaced repetition.  

 

 Elaborative encoding is a mnemonic technique that maps information 

to pre-existing memories and knowledge. The mapping can be visual 

imagery, spatial landscapes and architectural structures, or audio 

anchors. One of the most common forms of elaborate encoding is the 

visualization of objects inside structure where the user "pins" 

Most of the 
edugames 
designed to treat 
autism are for 
children. A 
company called 
Touch Autism 
developed an app 
called Autism 
Apps that lists the 
autism apps in the 
Apple store across 
30 categories. 
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information on objects in the structure. The user can recall the 

information by "walking" through the structure. 

 

 Spaced repetition is a memorization method that parses information 

out in sequentially longer periods of time (interval reinforcement at 

graduated intervals). For example, a foreign language word is 

presented once a week for two weeks, then once every two weeks. 

The theory maintains that retention is enhanced by spreading out the 

display across time. 

 

Spaced repetition is a common component of language learning apps and 

particularly useful for learning vocabulary. Spaced repletion is also used in 

medical schools where students must learn a great deal of information in 

relatively short timeframes. 

 

Knowledge-based games are now common in primary, secondary, and 

tertiary institutions. They have been in wide use in the military and are now 

gaining traction in the corporate segment. All the commercial eLearning 

authoring tools (like Adobe's Captivate) include game modules.  

 

Knowledge-based edugames are now recognized as effective mnemonic 

devices. Test prep edugames for standardized exams are in demand in most 

countries of the world. Medical and nursing students must memorize a great 

deal of information and it is no surprise that healthcare-related edugames are 

top sellers in the app stores. 

 

One of the most successful global education game platforms is called 

Kahoot! developed by Kahoot in Norway. It is a quiz-based knowledge 

game. Launched in 2011, as of January 2018, the game now has over 70 

million users across the planet including 32 million in the US.  

 

Skill-based Edugames 

A skill is the ability to apply knowledge in the context of a performance. 

Skill-based games are designed to improve hand-eye coordination, improve 

performance on  mental and  physical tasks, and hone psychomotor skills of 

players.  

 

For example, a math game is considered a skill-based game. Memorizing 

the rules of math is knowledge-based. Applying that knowledge in 

calculations is a skill. Memorizing facts for a driver's license written test is 

knowledge-based, while applying those rules in the driving part of the test is 

a skill. 
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New skill-based educational game products designed to teach children to 

create games and code are gaining traction in the consumer and academic 

segments. 

 

 TinyTap sells a game for autistic kids called TinyTap, Turn Moments 

Into Games. "it provides parents and guardians with tools to build their 

own games and tailor them to a specific child.“  

  

 Tynker raised $7.1 million in May 2016. "Kids begin experimenting 

with visual blocks, then progress to text-based coding as they design 

games.“ 

 

 A company called codeSpark obtained $4.1 million in funding in late 

2016 on top of the $1.35 million raised in 2015. "This fully self-

directed game places kids in a Mariostyle setting and gives them 

friendly characters to control through visual prompts and commands -

illustrating the fundamentals of how coding works.” 

 

 Israel-based CodeMonkey raised $1.5 million in February 2017 and 

launched their Game Builder Platform in June 2017. 

 

In May 2017, Microsoft launched their Code Builder for Minecraft: 

Education Edition. "Code Builder for Minecraft: Education Edition is a 

brand-new feature that allows educators and students to explore, create, and 

play in an immersive Minecraft world. Partnering with familiar learn-to-

code platforms like ScratchX, Tynker, and a new open platform called 

Microsoft MakeCode, players can not only develop computational thinking 

but can also apply their creations across the curriculum." 

  

Language Learning Games 

Memorizing foreign words is knowledge-based, while using those words in 

speech and writing is a skill. Metaari breaks out language learning 

edugames for suppliers because they are part of the greater language 

learning market and a very distinct revenue opportunity. 

 

This type of edugame has been a staple in the Japanese and South Korean 

markets and now games like this are being adopted across the planet. The 

language "coaching" games for the Nintendo devices are good examples of 

this genre. Speech recognition and real time translation are now being used 

in the more sophisticated language learning games. 
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As of January 2018, the vast majority of language learning games are 

mobile and consistently rank in the top twenty best-selling educational apps 

in almost all the 122 countries tracked by Metaari. English is the most 

popular language in terms of revenue. 

 

MindSnacks, Lingo Arcade, Memrise, Lingio, Monkimun's English for 

Kids, Lingokids, and LinguaLeo are popular mobile language learning 

games across the planet. Rosetta Stone has a product line called Rosetta 

Stone Kids and partnered with Disney to develop "it's a Small World". They 

also sell a language learning app for kids called Lingo Letter Sounds. 

 

A new language learning company called Blue Canoe sells language 

learning products using machine learning and unique color-coding tools to 

enhance proper pronunciation. Blue Canoe Learning "uses an established 

curriculum and machine learning to make things easier and more effective. 

It’s the first company to join AI2’s new incubator in Seattle, and has raised 

a $1.4 million round to expand its operations." 

 

Early Childhood Learning Games 

Educational games for very young children are quite unique. They focus on 

shapes, sounds, music, colors, numbers, letters, hand-eye coordination, 

movement, and spatial awareness. Most of them use cartoon characters that 

interact with the children.  

 

PBS KIDS, Disney, LEGO, Mattel, Sesame Street, Spin Master (Toca Boca 

and Sago Mini) are major brands of early childhood learning game 

developers. Duck Duck Moose (acquired by Khan Academy in August 

2016), PlayKids, DragonBox, Osmo, THUP Games, Intellijoy, and Dr. 

Panda are also well-known. 

 

Fingerprint sells a mobile early childhood learning education platform and 

has over 200 developer partners in over 40 countries. Their white-label 

platform allows major brands to get educational games up and running 

quickly. Well-known brands that use the Fingerprint platform include 

Mattel, National Geographic, Toca Boca, Sylvan Learning, TinyTap, US-

based BabyBus, PBS KIDS, and Nickelodeon. By March 2017, they had 

over 2,000 apps for kids on the platform. 

 

TinyTap is similar to the Fingerprint platform. They have a free version that 

enables rapid development of mobile edugames. Their subscription-based 

TinyTap Go Pro product is a vetted library of edugames built by teachers. 

 

Language learning 
games are 
commonly used in 
the early grades in 
primary school, 
but there are 
language learning 
games designed 
for all age groups. 
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One of the most successful early childhood learning suppliers is Age of 

Learning, which sells the immensely popular ABCmouse app. Their app 

consistently ranks in the top best-selling educational apps in over 100 

countries in the world. They garnered an unprecedented $150 million in 

private equity in May 2016; this is the highest amount invested in a Game-

based Learning company in the history of the learning technology industry. 

 

Psychometric-based Assessment and Evaluation Edugames 

Assessment edugames evaluate the user on knowledge and skills in a 

particular domain. These are quite common in test prep for standardized 

exams and in recruitment and employee performance evaluations. The 

knowledge transfer is usually embedded in the score that defines the level of 

ability; players learn about themselves. 

 

A company called Scoutible launched in May 2016. They have developed a 

gaming platform that combines gameplay with job hunting. "The company 

aims to improve hiring and retention by using immersive games to find the 

right candidate for different positions. Scoutible offers users the chance to 

play a 20-minute game to learn about themselves. It uses proprietary game 

technology from Harvard and Stanford that learns from the player’s unique 

actions in the game to measure their skills and discover their talents." 

 

An Australian company called Revelian sells an job recruit assessment 

edugame called Theme Park Hero. "Theme Park Hero is underpinned by a 

validated predictive psychometric framework. This means the reports you 

receive will contain valuable, reliable information to reveal which people on 

your shortlist have high potential." In May 2015, Revelian's CEO stated in 

the press that the company was generating $10 million in annual revenues. 

 

Artic Shores was founded in 2013 and has developed a job recruitment 

edugame based on psychometrics called Cosmic Cadet that places a job 

candidate on a virtual spaceship where they must complete six levels of 

"interstellar challenges" in 30 minutes. "Measuring cognitive processes such 

as resilience and problem-solving, the game collects data on how job 

candidates instinctively respond to given situations, thereby helping 

employers gain a better understanding of how they would perform in the 

role and whether they are a good fit for the company." 

 

Experiential Role-based Educational Games 

Players take on the role of particular characters (fictional or real) in role-

based educational games. Players interact with the game in that role. These 

A wave of new 
companies have 
entered the 
market for 
corporate-facing 
edugames in the 
last 2-3 years 
selling products 
based on 
psychometrics 
used to assess the 
abilities of job 
recruits. 
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are found in edugames developed for all of the segments and for players of 

all ages. Role-playing edugames are by definition a form of Experiential 

Learning, also known as Discovery Learning.  

 

Experiential Learning is a learning theory developed by David A. Kolb. The 

theory posits a cyclical model of learning consisting of four phases: concrete 

experience (doing), reflective observation, abstract conceptualization, and 

active experimentation.  

 

There are role-playing serious games for business communication, business 

management, sales, finance, law, customer service, negotiation, conflict 

resolution, diplomacy, healthcare, cybersecurity, first responder, hazardous 

waste, disaster recovery, and public safety for adults. Role-plating games for 

children usually relate to academic subjects, particularly civics, health, 

math, history, and science. 

 

Role-based edugames are common in so-called Games for Good, or 

humanitarian and environmental games. Filament Learning (a division of 

Filament Games) sells range of role-playing edugames for a variety of 

academic subjects including biology, astronomy, math, archeology, and 

civics. 

 

Location-based Learning Games 

This new Mobile Learning type emerged in 2009 and is undergoing a 

profound phase of innovation. Developers are designing learning 

experiences triggered at geotagged physical locations and in time. 

Interestingly, the time-based triggers can provide learning experiences 

relating to the past, present, or future.  

 

Tour and exhibition guides are among the fastest growing type of Location-

based Learning. Suppliers create their own apps to sell directly to consumers 

and offer a range of custom content services for organizational buyers that 

provide museum tours, gallery tours, history tours, nature tours, and city 

tours to tourists and patrons.  

 

Most of the games developed for these venues are designed for young 

children. There is a cottage industry of custom game developers that cater to 

this demand. Scavenger hunt and role play games for children are common 

game types. 

 

Israel-based Museloop has developed an augmented reality gaming platform 

that allows museums to create their own educational games for their patrons. 

The new Location-
based Learning 
Games that utilize 
Indoor Positioning 
Systems are 
hyperlocal and 
educational 
content is 
delivered based 
on the location of 
the user. 
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Museloop provides the museums with templates of games and a content 

platform. "Once the content is uploaded, the location-based educational 

game can be generated very quickly. The SaaS platform works for any type 

of exhibition (permanent or temporary) and lets the museum collect vast 

amounts of data on its visitors." 

 

In November 2017, US-based Freeze Tag announced a series of multi-city 

ZeeTours, "a new location-based game that combines fitness, learning and 

fun into an unforgettable experience." In late 2017, ZeeTours were launched 

for New York City, San Diego, Dallas, Anaheim, Atlanta, and Kansas City. 

The company intends to release another ten tours by the end of 2018. 

 

Augmented Reality Educational Games 

Virtually all of the augmented reality edugames in the current market are 

mobile. Mobile augmented reality (AR) overlays images, schematics, 

multimedia, 3D objects, animation, location data, and other forms of digital 

content on real-world objects and locations using the device’s camera and 

sensors; most AR content is interactive. 

 

The augmented game play "triggered" by object recognition, print-based 

markers, barcodes, and geotags (collectively these are known as triggers). 

Mobile augmented reality educational apps emerged in 2010 and had a 

rocky start.  

 

The demand for AR-based games diminished in 2012-2013, but came 

roaring back in 2014 and the first half of 2015. This is due to the 

proliferation of new AR hardware and software being developed and 

marketed by large companies like Microsoft, Sony, Google, Intel, Apple, 

and Qualcomm. 

 

Tangible Play operates under the brand Osmo sells a unique product that 

uses a mirror inserted into an iPad's camera. The device "recognizes" 

physical objects that the company provides with the product and displays 

them on the iPad's screen. As June 2017, they had seven apps that teach 

coding, physics, and digital literacy. Their Osmo Monster app was built in 

collaboration with the well-known educational game developer Schell 

Games. Osmo raised $24 million in funding in late 2016 from a range of 

investors including Harcourt Mifflin Harcourt, Mattel, and Sesame Street all 

of whom indicated they would develop content for the device.  

 

Apple and Google have dramatically opened up the market for augmented 

mobile applications via the release of the Apple ARKit and the Google 
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ARCore SDKs. Both platforms make it much easier to develop AR apps. 

Both toolkits were released in mid-2017.  

 

The advent of ARKit and ARCore has accelerated the demand for AR-based 

educational products in the all the buying segments. In October 2017, Apple 

reported that 8% of the apps running on ARKit were educational apps. As of 

January 2018, 64 educational games were released on ARKit. 

 

Unity now supports both ARCore and ARKit. Vuforia, one of the most 

widely used augmented reality authoring tools now support both 

specifications as well but also allow developers to build AR for devices that 

are not yet compatible with Google or Apple's specification. Vuforia's 

platform is unique in that it is not only aware of objects in the environment; 

it also knows what they are via object recognition. 

 

Virtual Reality Educational Games 

The latest innovations in VR edugames are 100% immersive and 

experienced while wearing a headset or using a 3D viewer like Google's 

Cardboard or Samsung's Gear. These new immersive Game-based Learning 

products are what Metaari defines as virtual reality edugames. 

 

One of the most popular Mixed Reality educational apps is Immersive VR 

Education's Apollo 11 VR experience that replicates the moon landing 

experience (including moon walking) in 1969 in vivid detail. It was released 

in April 2016 and has sold more than 50,000 copies through the Oculus and 

Steam stores. It sells for $9.69 on Steam's store so they made roughly $500 

thousand in one year. 

 

Google essentially sparked the demand for these products in the PreK-12 

segments across the planet with the release of their highly successful 

Cardboard viewer and the Expeditions series. 

 

In Bahrain, Munfarid and Google announced a joint venture in March 2017. 

In 2018, they launched the VRXOne go-to-school program "aimed at 

running a million Expeditions revolutionizing the school education in the 

Middle East." Munfarid is based in Bahrain, but is active throughout the 

Middle East. 

 

WEARVR operates a VR App marketplace. They have several categories 

related to learning including educational, architecture, travel, exploration, 

space, and virtual worlds. They support all the major VR headsets. They 

publish a weekly top-ten list and educational apps consistently rank in the 

Both Pearson and 
Houghton Mifflin 

Harcourt are now 
developing 
content for 
Google's 
Expeditions 
catalog. 
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top ten. WEARVR obtained $1.5 million in private equity in March 2015. 

One of the most popular VR apps according to WEARVR is DinoTrek 

designed for Google Cardboard and developed by Geomedia and HIVE VR. 

 

A unique (and visually stunning) VR educational game is Time Machine 

VR developed by Canada's Minority Media. "You are a time-travelling 

cadet tasked with exploring the Jurassic era and the ancient creatures that 

once ruled the prehistoric oceans. Use an array of advanced tech tools to 

track, examine, and discover scientifically accurate creatures like mosasaurs, 

livyatans, and megalodons." The game was released in May 2016 and the 

company generated $1.2 million in revenues in the first year. 

 

 

AI-based Educational Games 

AI-based educational games are very new on the market. In April 2016, 

Sesame Street announced a three-year partnership with IBM to develop 

educational products using IBM's artificial intelligence platform Watson. In 

the press, IBM stated "As part of a three-year agreement, Sesame Workshop 

and IBM will collaborate to develop educational platforms and products that 

will be designed to adapt to the learning preferences and aptitude levels of 

individual preschoolers. Working together with Sesame Workshop, we aim 

to transform the way in which children learn and teachers teach, and 

envision having an impact on the lives and education of millions of 

children." 

 

Sesame Street and IBM are piloting the first AI-based game in US schools 

and as of early 2018 had not set the price of the product. It is a vocabulary 

game for young children. The product is the first for the "Sesame Intelligent 

Play and Learning Platform".  

 

A company called Sentient Play was founded in 2015 by a former chief 

design officer for IBM's Watson. Their first commercial mobile game is 

called KOMRAD that integrates an AI-based chatbot created during the 

Cold War. The player essentially experiences an open ended game in the 

current time in the context of the Cold War which the AI thinks is still 

happening. 

 

In November 2017, a company called Brain Power released a product called 

Empower Me designed to mitigate challenges for kids with autism. The 

product uses the Google Glass device to help children identify emotions in 

others. The product uses Affectiva's emotional intelligence technology. 

"Brain Power uses Google Glass to overlay instructions, notes, and simple 
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games designed to help educate users on how to navigate social interactions. 

Alongside additional apps, a web portal, and a data-analyzing AI 

component, the glasses can also take wearers on a virtual tour of new 

environments to avoid any trauma or panic that might come with the 

transition. The platform helps caretakers track the user’s behaviors 

quantitatively." 

 

A very unique mobile AI-based game is Replika. As the player levels up, 

the AI gets smarter and basically creates an AI version of the user. The 

player can swap their profiles with other players, but they are actually 

swapping the AI version of themselves. The game provides "new levels of 

self-reflection and an always available confidant willing to lend an ear or 

provide an encouraging word. Replika learns quirks, tone and syntax of how 

a user communicates to the point where it can start sounding like its 

creator." They raised $6.5 million in November 2017. 

 

A Hong Kong company called Artha sells an edugame for young children 

called Little Dragon that uses the emotional intelligence platform from 

Affectiva. "Little Dragon is the first mobile app responsive to the emotional 

state of each learner, for a happy, personalized, and effective learning 

experience." 

 

Other mobile games that integrate Affectiva's technology include Peppy 

Pals and Tega designed for young children. Tega is a cross between a smart 

plush toy and a handheld Educational Robot. 

 

Affectiva has a plug in for Unity called Affdex, which they call an Emotion 

Analytics Dashboard.  A game developer called Flying Mollusk built a 

game called Nevermind that uses the plug in. "Nevermind can sense a 

player’s facial expressions for signs of emotional distress. Nevermind uses 

biofeedback to make the game more surreal and challenging when players 

feel scared or nervous. If players cannot manage their stress or fear, rooms 

might flood, spikes might jut out from the floor, or the screen might fill with 

increasingly dense static. However, once the biofeedback algorithms 

determine that the player has calmed down, the game becomes easier and 

more forgiving." 

 

In September 2017, Unity announced the open beta of their new AI plugin 

called Unity Machine Learning Agents (ML-Agents). "Unity’s breakthrough 

AI toolkit will help enable machine learning developers and researchers to 

train agents in realistic, complex scenarios using Unity with decreased 

technical barriers than they could otherwise. This is critical future 

technology for many verticals, including robotics, automotive, and next-
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generation games." Unity is targeting "Game developers interested in filling 

virtual worlds with intelligent agents each acting with dynamic and 

engaging behavior." 

 

 

Big Wave Surfing: 5G Dramatically Transforms Mobile Learning 

Metaari defines Mobile Learning as knowledge transfer events, content, 

tools, and applications accessed on handheld computing devices and 

portable learning devices (PLDs) for children that are explicitly designed for 

educational purposes. 

 

Large rural populations across Asia, Africa, and Latin America are now avid 

users of Mobile Learning technology, while very few have experienced 

Self-paced eLearning on a desktop. In developing economies, PC 

penetration is often low, yet mobile subscriptions are relatively high.  

 

5G Pedagogy: 5G Mobile Networks Have a Profound Impact on the Mobile 

Learning Market 

Commercial fifth-generation (5G) wireless broadband networks will be 

operational in the 2018-2020 timeframe. These new networks will have a 

profound impact on the Mobile Learning market and will spark 

extraordinary innovations in multimedia mobile apps, multi-player 

edugames, location-based, VR, AR, and AI-based learning apps. 

 

Finland rolled out 5G networks in Helsinki schools in early 2018. What is 

interesting is that Finland is also developing a new pedagogy designed for 

5G. Telia in Helsinki began rolling out 5G in Helsinki's schools in early 

2018. In October 2018, Telia announced they were developing a 5G-centric 

pedagogical model.  "Telia Company and the City of Helsinki are 

developing a unique 5G pedagogy. The idea behind the digitalization of 

education is to bring technology to learning in a pedagogically meaningful 

and enriching way. The aim is to make Helsinki a world leader in using the 

latest ICT in learning." 

 

The mobile network operators are major Mobile Learning competitors 

except in the US. They sell Mobile Learning VAS subscriptions with 

content licensed from third parties across Asia Pacific, Africa, and Latin 

America. They are the major digital education providers for entire national 

school systems in China, Japan, and South Korea. As they migrate to 5G 

networks, they are now licensing content that is compatible with 5G. 

 

Only 15.1% of the 
total African 
population has 
access to the 
Internet via a 
computer. In 
contrast, 76.4% of 
the population on 
the continent 
accesses the 
Internet via a 
mobile device. 
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The new networks enable high fidelity learning delivery channels and 

support on demand educational services. In January 2017, Qualcomm 

predicted in their Qualcomm 5G Economy report that "the economic 

benefits of 5G across industries including retail, education, transportation 

and entertainment could produce up to $12.3 trillion worth of goods and 

services enabled by 5G." 

 

To illustrate the breathtaking speed of 5G, consider the time it takes to 

download a two-hour high definition movie. With 3G, it would take 26 

hours to download a two-hour movie. With 4G, it takes six minutes. The 

download will take 3.6 seconds with 5G. 

 

The new 5G networks also have low latency rates. Latency is the time it 

takes for a device to send a signal to a server and get a response. A 3G 

phone has a 100-millisecond latency rate. A 4G phone has a 50-millisecond 

latency rate. A 5G device has an ultra-low latency rate of one millisecond. 

 

In July 2017, China's three major telecom operators announced that they 

were piloting 5G technology in several cities in the country. The pilot 

expanded to 18 more cities in 2018. China is on track to have commercial 

5G networks by 2020. 

 

South Korea and Japan will be the first countries with national 5G networks. 

KT Corp (formerly Korea Telecom) deployed a pre-standard 5G trial 

network in cooperation with Intel to provide service at the 2018 Winter 

Olympics in Pyeongchang, South Korea in February 2018.  South Korea 

will auction 5G licenses in June 2018. 

 

In June 2017, Japanese business daily Nikkei reported that "the country's 

three leading mobile service providers — NTT DoCoMo, KDDI, and 

SoftBank Group — were expected to invest a combined $45.7 billion to roll 

out 5G wireless communications services, starting in parts of Tokyo and 

other limited areas ahead of the 2020 summer Olympics in Tokyo." 

 

In December 2017, the UAE's Telecommunications Regulatory Authority 

(TRA) announced that deployment of 5G networks in the UAE will begin in 

early 2018 

 

All four of the major carriers in the US were running 5G pilots in major 

cities across the country in 2017 and intend to have their national 5G 

networks operational by 2020. Verizon announced in November 2017 that 

they would begin rolling out commercial 5G networks in five US cities in 
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2018, starting with Sacramento. T-Mobile announced in November 2017 

that they would have nationwide 5G networks operational by 2020. 

 

AT&T had over 18 operational 5G networks running in the US as of 2018. 

In January 2018, AT&T announced that they would begin selling 5G 

smartphones in late 2018. China's ZTE announced in January 2018 that their 

5G phone would be launched in the US in early 2019. 

 

Shoal Games develops educational games for children under their Rooplay 

brand. In October 2017, Ericsson announced that they were working with 

researchers at the 5G Research and Innovation Laboratory in King's College 

London and Rooplay, to explore "how 5G can change the way games are 

played, dramatically reducing speed and memory issues while creating a 

safe, ad-free learning environment through curation and cloud technology. 

This is opening up possibilities for education, enabling children to access 

up-to-date and higher-quality content, anywhere in the world, faster than 

ever before."  

 
Two major problems with multi-player games on mobile devices is slow 

response times and dropped connections. New 5G technology called 

handover technology solves that by essentially predicting where a user will 

be and data packets can be sent to a tower closest to the user. This greatly 

reduces the occurrence of slow response times and dramatically minimizes 

drop off. This is what Rooplay, Ericsson, and the researchers at King's 

College London are working on. 

 

Native Mobile Learning Products and Services 

Metaari defines two major types of "native" Mobile Learning products: 

Mobile Decision Support and Mobile Learning VAS (value added service). 

 

 Mobile Decision Support is an interactive application that provides 

sequential performance and decision support based on the input 

provided by the user. Handheld Decision Support is very common in 

corporate mobile field force, industrial, government, first responder, 

and clinical healthcare environments. The latest innovations are 

decision support displayed on headsets and smart glasses. 

 

 A Mobile Learning VAS is a subscription-based product sold directly 

to consumers and organizations by telecom network operators, device 

makers, and content suppliers. The content is usually delivered over 

mobile networks via audio, SMS, or Interactive Voice Response 

Several new 
variations of Mobile 
Learning products 
have emerged in 
the last 2-3 years. 
that take advantage 
of the advanced 
features on new 
devices. 
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(IVR). To date, Mobile Learning VAS products are heavily 

concentrated in Asia, Africa, and Latin America. 

 

Subscription-based Mobile Learning content sold as a value-added service is 

quite new on the market and essentially represents a new type of Mobile 

Learning product – a fusion of packaged content and services. Metaari 

has labeled this new product type "Mobile Learning VAS". 

Figure 8 - 2008-2017 Worldwide Number of Operational Mobile 

Learning VAS Products on the Market 

 
 

Mobile Learning VAS did not exist before 2008. There are now over 600 

million subscribers across the planet; over half are in Asia. Mobile Leaning 

VAS providers license content from third parties and this is now a 

significant distribution model for suppliers that specialize in this type of 

content. 

 

The major appeal of Mobile Learning VAS is the low cost of the 

subscription and the ability to opt-out. Subscriptions are usually less than 

five dollars a month and subscribers can opt-in or out whenever they want. 

Subscriptions are usually by the day, week, or month. Multi-month 

subscriptions are quite rare. 
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By the end of 2017, there were over 317 operational Mobile Learning VAS 

products across 82 countries. Asia had the most Mobile Learning VAS 

products followed by Latin America and Africa.  

 

The term VAS is not used in North America but is quite common in the 

other regions. Mobile Learning VAS products are rarely found in North 

America and those that have launched quickly failed to gain traction. In 

stark contrast Mobile Learning VAS is very popular in other regions, 

particularly Asia Pacific. There are over 500 million Mobile Learning VAS 

subscribers in Asia Pacific alone. 

 

As the MNOs migrate to 5G networks, they will also migrate to 5G-based 

Mobile Learning VAS. That content will be fundamentally different form 

the legacy Mobile Learning VAS on 3G and 4G networks. 

 

Cognitive Learning 

Technology-based Cognitive Learning products are behavior modification 

products designed to improve or enhance perception, working memory, 

comprehension, emotional states, decision making, fluid intelligence 

(general problem solving), and reasoning.  

 

They are meta-cognition products that enable users to modify cognitive 

behavior (learn) by understanding and manipulating the learning process 

itself. Behavior modification is a fundamental component of learning 

theory. Webster's Dictionary defines learning as "modification of a 

behavioral tendency by experience." Learning and behavior modification are 

synonymous; behavior modification is structured learning. 

 

Meta-cognition was defined by the educational psychologist John W. 

Santrock in 2008 as the information process that, "includes knowledge about 

when and where to use particular strategies for learning or for problem 

solving."  

 

In general, digital Cognitive Learning products can be divided into two 

broad categories: products designed to improve cognitive functions in 

relatively healthy people and products designed to mitigate cognitive 

deficiencies caused by mental health problems, addiction, disability, or 

traumatic injury.  

 

The barriers-to-entry for new Cognitive Learning companies are now quite 

high as very sophisticated products continue to come on the market. These 

new products integrate cutting-edge neuroscience and biotechnology. Many 
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of the therapeutic products have been developed in partnerships with clinical 

specialists and those products tend to command high price points.  

 

The new cognitive learning products that utilize artificial intelligence 

platforms such as the cognitive computing platform IBM Watson are 

fundamentally new types of learning technologies that require a completely 

different set of developer skills compared to legacy products. 

Figure 9 - Seven Digital Cognitive Learning Product Types Grouped in 

Two Broad Categories 

 
 

Most of the successful commercial game-based braining training products 

target specific cognitive abilities with well-designed tasks empirically 

proven to improve those abilities. It is now very difficult to compete in the 

market without psychometrically sound feature sets. 

 

In July 2016, the results of the ten-year ACTIVE (Advanced Cognitive 

Training for Independent and Vital Elderly) study on 2,785 people (65 and 

older) funded by the National Institutes of Health provided empirical 

evidence for the effectiveness of cognitive training. The study found that 

"older adults’ risk for dementia was reduced by 48 percent over 10 years 

when they completed 11 or mores sessions of brain-training. The scientists 

say this is the first time a cognitive training intervention has been shown to 

protect against dementia in a large, randomized, controlled trial." 

Mental training app 
developers are 
increasingly using 
augmented reality 
(AR) and virtual 
reality (VR) 
technology in their 
products, which 
requires a specific 
set of developer 
skills. 
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The Cognitive Spectrum: Carroll’s Three-Stratum Theory 

Carroll’s Three-Stratum Theory of Intelligence posits three levels of 

cognitive abilities: general intelligence, broad cognitive abilities, and narrow 

cognitive abilities. The Cognitive Learning products identified in Metaari 

reports map to one or more of the broad cognitive abilities.  

Figure 10 - Carroll’s Three-Stratum Theory of Intelligence 

 
 

According to Carroll, "The three-stratum theory of cognitive abilities is an 

expansion and extension of previous theories. It proposes that there are a 

fairly large number of distinct individual differences in cognitive ability, 

and that the relationships among them can be derived by classifying them 

into three different strata: stratum I, 'narrow' abilities; stratum II, 'broad 

abilities; and stratum III, consisting of a single 'general' ability."  

 

General intelligence (g) is often called the "the g Factor". The g Factor is a 

psychometric model of intelligence. It is "a construct developed in 

psychometric investigations of cognitive abilities and human intelligence."  

 

Carroll's 
framework is 
essentially a 
product 
classification and 
instructional 
model that 
developers use to 
design 

psychometrically 
sound products. 
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Carroll’s Three-Stratum Theory of Intelligence identifies eight broad 

cognitive abilities. There are specialized clinical assessments that can 

measure each of these broad cognitive abilities and there are so-called cross-

battery assessments (XBA) that measure multiple abilities in a single test.   

 

Some Cognitive Training products are designed to improve specific broad 

cognitive abilities. Most Cognitive Learning products target multiple broad 

cognitive abilities, and are, by definition, cross battery. 

 

For example, Posit Science sells a brain training program called BrainHQ. 

"BrainHQ has 29 online exercises that work out attention, brain speed, 

memory, people skills, navigation, and intelligence." 

 

The two most widely researched broad cognitive abilities are fluid 

intelligence and crystallized intelligence developed by Raymond Cattel and 

later incorporated into Carroll's model. Cattell believed that crystallized 

intelligence interacts with fluid intelligence. 

 

 Fluid intelligence (Gf) refers to quantitative reasoning, mental 

processing ability, adaptability to new environments, and problem 

solving ability in novel situations. Gf is based on physiological 

efficiency and is relatively independent of education and 

acculturation. 

 

 Crystallized intelligence (Gc) refers to the accumulation of general, 

procedural, and declarative knowledge . Gc involves tests of 

knowledge, the storage of general information, the use of language, 

and a wide variety of acquired skills. Gc is directly related to 

personality, education, and cultural contexts. 

 

Neuroscientists maintain that crystallized intelligence increases with age and 

that fluid processing peaks in late adolescence (and then steadily declines 

with age). The researchers also have scientific evidence that the decline in 

fluid processing can be reversed with specific mental exercises. 

 

There are Digital Cognitive Learning products that map to the other broad 

capabilities identified by Carroll: 

 

 General memory and learning (Gy) is the ability to comprehend and 

maintain awareness of a limited set of information in the immediate 

situation (events that occurred in the last minute or so.) Many of the 

mobile early childhood learning apps in the commercial app stores 

Cognition and 

intelligence are 
highly intertwined. 
Carroll wrote that, 
“To construct a 
theory of 
intelligence is to 
construct a theory 
of cognition.” 
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are designed to improve Gy abilities. Two good examples are Fruit 

Memory Match Game and Crazy Copy. 

 

 Short-Term Memory (Gs) is the ability to understand and retain 

information in immediate awareness and then use it within a short 

time frame of a few minutes.  Most commercial brain trainers 

incorporate Gs exercises. Mobile memory games for young children 

are common in all the app stores. 

 

 Visual Processing (Gv) is the cognitive ability to distinguish, 

evaluate, and mentally manipulate visual patterns, including the 

ability to store and recall visual patterns. There are dozens of 

companies that specialize in visual processing improvement products. 

An interesting mobile app is Vismory. "Memorize the shape, color, 

and position of small beautifully crafted 3D objects, then answer 

challenges by touching the correct case and you win!  

 

 Reading & Writing Ability (Gr) includes basic reading and writing 

skills. Rosetta Stone's Lexia Learning and Scientific Learning's Fast 

ForWord products are Cognitive Training products designed to 

improve Gr. Scientific Learning describes their Fast ForWord 

product as "Fast ForWord does what no other intervention can do: it 

starts with cognitive skills like memory, attention and processing 

speed and works from the bottom up, using the principles of 

neuroplasticity." 

 

 Broad Auditory Processing (Gu) is the cognitive ability to evaluate 

and distinguish auditory signals. Advanced Brain Technologies sells 

music-based braining training products designed to improve Gu. 

"Our products, including The Listening Program, inTime, Sleep 

Genius, TAVS, and the Waves System. Acoustically-tuned music, 

like that found in The Listening Program, has been proven to help 

children and adults improve their focus, learning, listening and 

communication skills." 

 

Brain training and brain fitness products are based on brain-based learning 

theories emerging from educational psychology and educational 

neuroscience. Researchers and suppliers have a growing body of empirical 

evidence to show that people who use the products can condition and train 

the brain to improve memory, attention, visual and spatial awareness, 

auditory processing, linguistic skills, planning skills, and problem solving. 
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There is a flood of next-generation Cognitive Learning products hitting the 

market. These new products integrate with a range of technologies including 

emotion analytics, affective computing, biosensors, attention network 

training (also called executive attention network), galvanic skin response 

(GSR), heart rate variability (HRV), and, most importantly, artificial 

intelligence. 

 

Brain Trainers for Kids Hit the Market 

A relatively new trend is the availability of brain trainers and mindfulness 

apps designed for children. Rosetta Stone launched their first brain trainer 

for children called Fit Brains for Kids: Sparky’s Adventures in 2013. 

 

Kiko Labs' Thinking Time is a brain trainer for kids and came on the market 

in early 2015. "Kiko’s Thinking Time gives kids training wheels to practice 

critical skills like working memory and reasoning. It does this by providing 

a structured environment, and by designing progression in a rigorous, 

hierarchical way." The basic edugame is free, but the company offers 

monthly and annual subscription plans for new Cognitive Fitness games. 

 

Kizoom Games' Brainventures is also a brain trainer designed for children. 

Kizoom’s work is based on much of the research and work of Carol Dweck, 

the noted Stanford professor "who stresses that systems should inspire 

young people to respond to adversity or a setback rather than be defeated by 

it." 

 

Other mindfulness products designed for children include Zen Zone, Super 

Power for Kids, and Kidaptive. Zenzone claims their app helps people 

"access a state of total concentration and learn how to block out distractions 

and focus your full attention." 

 

Super Powers for Super Kids is "designed for children and aims to help 

them unlock their internal ‘super powers’ of concentration, confidence and 

calmness. Just like any super hero who wants to improve their powers, this 

app helps children to focus on practicing these skills, so they can be in 

control of applying them at school and at home." 

 

Kidaptive’s Learner Mosaic is "is designed to provide parents with 

personalized insights into how well their children are progressing towards 

behavior and activity goals. The app collects data and surfaces insights into 

a child’s activity within another Kidaptive application, Leo’s Pad, an iPad 

app for preschoolers that features a series of learning games and puzzles. 

Zoojoo.be sells a 
mindfulness app 
for consumers. 
The basic app is 
free and the full 
version is $4.99. 
They raised one 
million in funding 
in August 2015. 
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Learner Mosaic shows how a child is developing in more than 75 skill 

areas." 

 

Cognition Recognition Platforms: Modeling Emotional Intelligence 

A company called Affectiva has offices in Boston and Cairo and sells an 

emotion recognition platform that generates what they call "emotional 

intelligence". They raised $14 million in funding in May 2016. The startup 

recently entered the gaming industry to enable "emotion-aware" games. 

They released a plug-in for the Unity game engine in October 2016. In 

September 2017, they expanded into emotion detection in audio with the 

beta of their Emotion API for Speech designed for companies making robots 

and AI assistants. 

 

Looxid Labs will offer a live demonstration of the emotion analysis process 

including measuring wearers' brain waves, eye-movement and pupil 

information via LooxidVR. "Looxid Labs has developed an emotion 

recognition system with eye and brain interface optimized for VR. When the 

users wear the VR headset, the system seamlessly measures the users' eye 

movement and brain activity using VR-embeddable eye-tracking cameras 

and EEG sensors. Then, the users' emotional states are detected and 

classified through machine learning algorithms." 

 

Cubic is a US-based simulation supplier primary serving the military. In 

May 2016, they reported that "Experiential technology represents 

innovations that increase the human experience by combining digital 

solutions with advances in neuroscience to improve emotional and cognitive 

performance through the use of experiential technologies, such as 

augmented reality, game-based simulation and neurotechnology in military 

training." 

 

"Cubic’s innovative VR-based solution evaluates the behavior and actions 

of individuals to improve associated memory recall and subsequent actions 

during operationally relevant tasks. Cubic’s squad-level virtual test bed 

enhances operational mission readiness by providing a virtual training 

environment to conduct mission planning and rehearsal tasks prior to 

executing combat operations." 

 

Halo Neuroscience "develops neurotechnology to unlock human potential in 

both the healthy and impaired. Their first product, Halo Sport, stimulates the 

motor cortex to accelerate gains in skill and strength acquisition when 

paired with athletic training. In their first month since emerging from stealth 
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mode, Halo has partnered with the US Military, 3 MLB teams, 2 NBA 

teams and the U.S. Olympic Ski Team." 

 

Location Intelligence: Hyperlocal Location-based Learning 

Location-based Learning products are used in many situations, particularly 

in clinical healthcare environments, first responder incidents, consumer and 

patient education, museums, tourist attractions, parks, and exhibitions. 

Location-based Learning products are a subset of the greater Location-based 

Services (LBS) industry. 

 

Tour guides and exhibition guides are among the fastest growing type of 

Location-based Learning. Suppliers create their own apps to sell directly to 

consumers and offer a range of custom content services for organizational 

buyers that provide museum tours, gallery tours, history tours, nature tours, 

and city tours to tourists and patrons.  

 

Austria-based Wikitude is a pioneer in education-related augmented reality. 

The company was founded in 2009 and they launched their first augmented 

"tour guides" using geotags that overlaid geographic and educational 

information about objects, historical sites, and tourist areas. They now 

license a cloud-based augmented reality authoring tool called Wikitude 

Studio and claim that no programming skills are needed. 

 

OnCell sells a platform that allows venues to create their own mobile apps 

and they also provide custom content development services. They have a 

feature called Scavenger Hunt Game. "Metropolitan Museum of Art teamed 

up with Green Door Labs and OnCell to develop an interactive mobile game 

called 'Murder at the Met: An American Art Mystery'. The smartphone app 

leads visitors on an investigative journey through the Museum." 

 

The latest innovations in Location-based Learning utilize cutting edge 

Indoor Positioning Systems (IPS) that essentially hyper-localize the learning 

experience based on the position of the user in a physical space. 

 

Indoor Positioning Systems Enable Hyperlocal Location Intelligence 

First-generation Location-based Services (LBS) emphasize the position of 

objects (triggers, markers, beacons, anchors). The so-called geofence is 

limited to the signal range of the trigger. Second-generation Indoor 

Positioning Systems (IPS) emphasize the position of sensors on the user's 

device such as the gyroscope, compass, altimeter, and the accelerometer.  

 

It is interesting 
that venues are 
using data mining 
to analyze patron 
behavior (what 
exhibits are 
popular, time 
spent at an 
exhibit, etc.) and 
in that sense they 
are also 
experiencing 
Location-based 
Learning. 
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IPS location coordinates are significantly more accurate than GPS. GPS 

does not work very well inside buildings and a new wave of mobile 

technology is now on the market called Indoor Positioning Systems (IPS). 

 

Sensor-based Location-based Learning is hyperlocal and triggered by the 

various sensors in the user's device. The geofence can be any size. Sensor-

based Location-based Learning enables so-called location intelligence (LI).  

 

The American Museum of Natural History in New York City and the Royal 

BC Museum both use IPS for their exhibitions. The Royal British Columbia 

Museum uses the location technology from Wifarer. Wifarer automatically 

updates a patron's location in real time, within three to five feet. "Wifarer's 

indoor positioning technology senses a visitor's location and automatically 

exposes layers of content about nearby exhibits. Visitors dive as deep as 

they want into video, audio and text, without having to scan QR codes or 

key in numbers." 

 

The American Museum of Natural History Explorer app was relaunched in 

November 2016. The museum has place over 800 beacons throughout the 

facility "to pinpoint visitors’ locations and show content related to your 

immediate surroundings, as well as provide relevant logistical information, 

like directions. 

 

The de Young Museum in San Francisco, sells a mobile app that uses indoor 

positioning technology to guide patrons "through the collections and tell us 

everything we need to know." Developed by a company called Guidekick, 

"the app is loaded with original conversations with de Young Museum 

curators as they discuss their favorite works of art. By setting the curators in 

front of the piece, we got to hear more passion and [were able to] dive down 

different avenues for stories that wouldn’t have come up in a more formal 

recording environment.”  

 

There is a wave of new IPS location-based products coming on the market 

that utilize LEDs. These are collectively known as lighting-based IPS. 

Philips' Visible Light Communication technology uses what are called 

luminaires (light emitting units). "Using this, the light produced by each 

luminaire transmits a unique code that is undetectable to the human eye." 

GE Lighting and a company called Acuity sells a similar luminaire-based 

IPS. 

 

The Museum of Science in Boston uses ByteLight 's LED system. The 

museum has installed an array of LEDs throughout the facility. "Within each 

LED light bulb is a chip that flashes a pattern, pulsing too fast for humans to 

Location 
intelligence (LI), 
or spatial 
intelligence, is 
defined as "the 
process of 
deriving 
meaningful insight 
from geospatial 
data 
relationships." It is 

also called 
Ambient 
Intelligence. 
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see but the perfect speed for the camera lens of a mobile device." The 

mobile device "sees" the light signal transmitted by the LED bulb and tracks 

the user’s location "with incredible accuracy and speed- within one meter 

and in less than a second." 

 

The Royal British Columbia Museum uses the location technology from 

Wifarer. Wifarer automatically updates your location in real time, within 

three to five feet. "As you move, you can have access to multimedia 

information about each exhibit, essentially giving you a glimpse into the 

stories behind the collections as you move through the museum." 

 

New augmented Location-based Learning procedural support is making its 

way into a range of sectors including retail. In March 2017, Lowe's launched 

their Lowe's Vision: In-Store Navigation app, the first retail application of 

indoor mapping using augmented reality. "Leveraging Google's augmented 

reality technology Tango, the app is designed to simplify the home 

improvement shopping experience. Shoppers use Tango-enabled 

smartphones to easily search for products, add them to a shopping list and 

locate the product within the store using augmented reality." 

 

Some of the most sophisticated map-based procedural support is based on 

Mapbox. Mapbox has support for Apple's ARKit, Google's ARCore, and the 

Unity engine. Developers can create and project AR-based maps and 

animated directions (like digital arrows on the sidewalk) on top of physical 

objects in the real world. "With the new Mapbox ARKit iOS Library you 

can add location, points of interests, or custom data to an AR experience, 

just like you would add markers on a normal map. Add or remove any 

location by simply using GPS coordinates and it automatically matches to 

the right location in your AR experience." 

 

The Three Space-Time Modalities of Location-based Learning 

Location-based Learning can occur in physical locations and in virtual 

locations. It can also occur in a past or future time. In this taxonomy,, these 

three are referred to as proximity, simulate presence, and temporal 

experiences, respectively. 

 

Proximity-based Location-based Learning products have been on the market 

for over ten years (mainly used in exhibitions and tourist attractions). 

Simulated presence and temporal Location-based Learning products are 

very new and emerged in tandem with the new VR technologies. 

 

Step-by-step map 
directions are by 
definition 
procedural 
support (also 
called procedural 
learning). 
Navigational 
support in large 
venues is a form 
of Location-based 
Learning. 
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Products that enable experiences in time are essentially generating time 

travel experiences. Many products on the market combine all three 

modalities. 

Figure 11 - The Three Space-Time Modalities of Location-based 

Learning (LBL) 

 
 

For example, Timescope, a French startup, sells a physical viewing kiosk 

that pivots that they call VR terminals. They are installed at various historic 

landmarks and allow a user to pan the surrounding area as it looked like in a 

previous time.  "As the user looks at a real scene through the viewer, they 

are transported back to a virtual world in a previous time. They are now 

'looking' at objects and location as they exited in the past." 

 

The Proximity Perimeter: The 4D Location Sphere 

Proximity (Object-based) Location-based Learning requires a user to get 

within range of a physical trigger, usually a Bluetooth low energy (BLE) 

beacon.  The so-called geofence is limited to the range of the beacon's 

signal. The user must then initiate an action to experience the Location-

based Learning. 

 

In all three 
modalities of 
Location-based 
Learning there is 
still the location of 
the user. This is 
often referred to 
as embodiment 

derived from the 
theories of 
embodied 
cognition (EC), 
and afferent and 
sensorimotor 
correspondences. 
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Proximity-based Location-based Learning products are built on first-

generation location-based services (LBS) technology. RFID chips, GPS 

chips, barcodes, Bluetooth low energy (BLE) Beacons, Quick Response 

(QR) codes, and image recognition are used in Proximity-based Location-

based Learning. 

 

Once the user initiates a response (like pressing a play button or scanning a 

barcode) to the trigger, content is delivered to the user's device in 

multimedia formats including AR, VR, animations, Short Message Service 

(SMS) texts, and Interactive Voice Response (IVR). The content can be 

static or interactive. 

Figure 12 - Triggering Proximity Location-based Learning 

 
 

In May 2017, the Pittsburgh Zoo & PPG Aquarium launched their GPS-

enabled Location-based Learning app. The product was developed by the 

well-known educational game developer Schell Games. "The app tracks 

your real-time location in the zoo, while offering games and information 

about the animals. The app includes trivia, real-time mini games, video 

feeds of different animals around the park, and an interactive map. 
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An Icelandic company called Locatify was hired to install a Location-based 

Learning system in the Snorrastofa Reykholt history museum. The system 

uses a BLE and ultra-wideband (UWB) active radio frequency identification 

system "to provide a location-based audio guide for each visitor to 

automatically access content specific to his or her exact location, including 

in front of a given exhibit." A mobile device picks up the iBeacon signals 

and UWB is accessed via wristbands provided by the venue. The company 

is gaining exhibition clients across the planet. 

 

The Asian Art Museum in San Francisco has one of the largest Asian art 

collections in the world, "totaling more than 18,000 pieces that date back as 

many as 6,000 years. Approximately 2,200 are currently on view." They 

installed the beacon systems by Cuseum in 2015.  "By incorporating 

location-based technology, the museum hopes to enhance the visiting 

experience for its customers by offering them individual exhibit information 

as needed, as well as suggestions of other exhibits to view as part of their 

journey." More than a hundred museums are now using Cuseum's platform 

including the Museum of Fine Arts Houston, the Institute of Contemporary 

Art (ICA) Boston, and the North Carolina Museum of Art. 

 

Simulated Presence: Location-based Learning in a Virtual Environment 

Location-based Learning can occur in a totally simulated virtual 

environment. Most products can be experienced from anywhere at any time, 

but there are museum-based products that are "linked" to physical 

exhibitions. 

 

A company called eyeSphere is a VR/AR custom VR and AR content 

developer and offers what they call a "360° media experience". "Once 

inside, you are able to walk around the exhibit, which is a carbon copy of 

the real exhibit and get up close to the artwork. You can even read all the 

information regarding the exhibit next to the art. They have incredible 3D 

"tours" of museums and locations in Greece. 

 

In August 2017, the Museum of Flight in Seattle launched a VR experience 

developed by Tosolini Productions to create an immersive virtual tour of the 

first Boeing 737 plane when it was new using Apple's ARKit and the 3D-

mapping hardware form Matterport. "The museum has many planes on 

display, but since many of them are so old, visitors are unable to take a look 

inside of them for safety and preservation reasons. The AR experience helps 

with that by allowing visitors to see the planes exteriors, and then virtually 

explore the interior as they were when they were first built." 
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UK-based RiVR is "using accurate location data and landscape telemetry to 

create accurate models of buildings and public spaces, and is using high 

resolution photo textures to then build a convincing 3D replica using Unity. 

In June 2017, they created a training experience for emergency responders. 

This creates very authentic VR locations for training purposes – much better 

for the emergency services than blocky CG-rendered locations." The 

company claims to be able to develop immersive training for all industries. 

 

The geospatial augmented reality platform Aireal enables developers to 

place digital content indoors or outdoors based on latitude, longitude, and 

altitude instead of markers. The company started selling a content 

management system (CMS) and software development kit (SDK) in early 

2018. 

 

Chinese developer Light & Digital Technology developed a VR-based 

Location-based Learning experience revolving around the history of flight. 

"The First Class VR mixes interactive elements with narration and bold 

imagery to tell the tale of human flight, taking those first steps in balloons, 

through powered flight and then onto space exploration. And it’s in space 

where the experience begins, looking down on planet earth before activating 

a console that starts things off." 

 

Temporal Location-based Learning: Time Travel 

Location-based Learning is now quite common for time-based (temporal) 

learning products. These products essentially allow a user to time travel. 

 

TimeLooper is a virtual reality app experience for Apple and Android 

devices that lets viewers experience historical moments in global history. 

"This 'location-based time travel app' allows you to experience The Great 

Fire of London in 1666 as you stand in front of St. Paul’s Cathedral, or 

watch citizens run for cover during the Blitz (specifically, on September 23, 

1940) as you stand in Trafalgar Square. As you turn your head, you will see 

every detail of that momentous day. Standing in front of the Tower of 

London, the moat fills, the Starbucks disappears, and 13th century London 

appears before you, complete with a medieval market and an elephant being 

led down a lane." 

 

In October 2017, Inception VR, launched their Tower of David VR 

experience at the Tower of David Museum of the History of Jerusalem. 

"Visitors can navigate around an interactive map of the site and explore the 

medieval fortress with one of its previous residents. A Crusader knight 

guides you to locations around the citadel, explains the history of 

A company called 
Project TimeTravel 
has a series of 
virtual time travel 
apps including one 
going back to the 
Paleolithic Era 
over 17,000 years 
ago. 
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surrounding landmarks using 3D models and weaves his personal story into 

the narrative." 

 

In January 2018, the Warsaw Uprising in Poland launched their VR 

experience about the 1944 uprising in the city. It is called Scenes From 

World War II and was developed by a company called 4Experience. The 

experience is quite graphic and the violence is disturbing, but it does 

provide a historically-accurate account of what happened during the 

uprising. 

 

A company called 7th Floor Media (is a division of Simon Fraser University 

in Vancouver) developed two Cities in Time apps: Vancouver in Time and 

Toronto in Time. Both were funded by government agencies. The Cities in 

Time apps are part of a joint project between The Canadian Encyclopedia, 

the Historica-Dominion Institute, Museum Services of the City of Toronto, 

and Heritage Toronto. 

 

The physical Temple of Venus in Rome is in ruins. A company called 

Lithodomos built a VR experience that transports the user back to the 

summer of the first century AD when the temple was new. "The temple 

before you is whole again, its vanished columns standing tall, its façade all 

shining white marble, the intricate relief sculptures of its pediment cast in 

shadow by the summer sun." Lithodomos also recreated the Arènes de 

Lutèce in Paris, a Roman amphitheater built in the 2nd century AD. They 

also have recreated the Odeon of Agrippa theatre from the Athenian agora. 

 

One of the first education apps for the HoloLens is HoloTour. The app 

superposes 360° views of Rome and Machu Picchu. It generates holographic 

3D images of the two locations in the room you are standing. A user can 

"walk around" in both locations. "Melissa, your personal tour guide, shares 

historical and local facts with in-context visuals to help you really 

understand what you’re seeing."  

 

What is interesting about the Rome content is that it has a holographic view 

of the Coliseum as it was nearly two thousand years ago (it was completed 

in 80 AD). Touring the ruins of the Coliseum in Rome is one thing, but 

touring it when it was new is another thing altogether. 

 

A similar app for HoloLens in the Windows Store is Secrets of Ancient 

Egypt by Link Development. In Secret of Ancient Egypt, "the user can 

literally walks through the complex and clicks on objects to get information 

about the location. Secrets of Ancient Egypt has 3D architectural models of 

ancient Egyptian temples when they were new.  
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In September 2017, ZREALITY, part of the Digital Devotion Group 

(DDG), launched a unique Virtual Tourism Solution, allowing a visitor to 

experience in VR the city of Luxembourg during the year 1867. "While 

riding in a tour bus through the city, the visitor takes a 'virtual' ride as a 

passenger on a horse-drawn carriage with a coachman, seeing the buildings 

and surroundings from the past during the drive exactly where the tour bus 

is located." 

 

A new app in the UK is called England’s Historic Cities and uses 

augmented reality allowing tourists to experience heritage sites as they were 

when they were first built. "There are 12 in total spread across England, 

from Durham Cathedral and Hadrian’s Wall in the north to the Roman Baths 

and Salisbury Cathedral in the south. At each location, famous historical 

figures serve as your virtual guides and information is superimposed on 

walls and over artifacts. For example, at Chester’s Roman Amphitheatre, 

centurion Marcus Aurelius Nepos describes England’s bloody combat 

history at the spot. And at Stratford-upon-Avon, William Shakespeare leads 

visitors through a behind-the-scenes history of his life in his family home." 

 

Educational Robots 

Educational robots are designed specifically for knowledge transfer and 

behavior modification and are different from so-called companion, social, 

and family robots.  Many companion robots (like Blue Frog Robotics' 

Buddy robot) do have education content for young children but they are not 

designed exclusively for education. 

 

According to the report, Executive Summary World Robotics 2016 Service 

Robots published by the International Federation of Robotics (IFR), "About 

3 million robots for education and research are expected to be sold in the 

period between 2016 and 2019." 

 

The International Organization for Standardization defines a “service robot” 

as a robot “that performs useful tasks for humans or equipment excluding 

industrial automation applications” 

 

There are companies that sell robot construction kits to the schools. These 

are not tutoring robots. The kits are designed to teach children how to build 

a robot as part of a STEM curriculum and while often branded as 

educational robotics, these products are not robotic tutors and Metaari does 

not track investment to robot kit companies. 

 

In February 2017, 
the US Toy 
Industry 
Association (TIA) 
reported that the 
"hottest robots of 
the year will be 
customizable and 
teach kids 
important 
concepts, 
including coding, 
engineering, 
problem-solving 
and building." 
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There are smart toys designed for early childhood learning, like China's 

voice-activated YYD Learning Robot for preschoolers which tutors young 

children in counting, vocabulary, and letters. The robot sings and tells 

children's stories. 

 

The price points for educational robots used to be exorbitantly expensive, 

but a range of sophisticated cost-effective products have come on the market 

in the last two years. These new companies are just starting to attract private 

investment. 

 

A startup called Catalia Health sells an AI-powered "patient engagement" 

robot called Mabu that the company defines as a "wellness coach". She 

"provides tailored conversations to each patient that evolve over time." 

Mabu uses the emotional intelligence software from Affectiva. The 

company raised $2.6 million in funding May 2017 and another $4 million in 

November 2017. 

 

AI-enabled Instructional Robots for Children: Game Changers in Early 

Childhood Learning 

Many new educational robots designed to teach kids programming and 

related skills have entered the market over the past year including the 

Vortex, Augie, the Kamibot, Albert, the Fisher-Price Code-a-Pillar, Pai 

Technology's Augie, Codeybot, Aisoy, and Evollve's Ozobot. 

 

Smart robot Albert was launched in December 2012 by South Korea's SK 

Telecom. Albert is "first kids learning robot that uses a smartphone as its 

brain to provide interactive games and educational contents. Together with 

its sister model 'Atti', Albert is designed to make learning easier for children 

worldwide." 

 

SK Telecom sells the Albert robot bundled with the Smart Robot Coding 

School training program designed to teach children how to develop 

software. The product has been sold to schools in South Korea, Spain, 

France, Brazil, Colombia, Taiwan, Costa Rica, Colombia, Malaysia and 

Paraguay.  

 

 In April 2015, SK Telecom signed a distribution deal with Colombia’s 

C.I. Nextrading. SK will supply 36,000 units of its smart robot Albert 

to be sold in the South American markets, including Brazil and 

Colombia. The company has also entered into a MOU with Brazilian 

regional operator Sercomtel to sell the Smart Robot Coding School 
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program. The program will be operated in 102 kindergartens and grade 

schools located within the state of Parana. 

 

 In May 2016, SK Telecom signed an MOU with the Central State 

Government of Paraguay to supply 10,000 units of the smart learning 

robot to schools in the country. 

 

 In October 2016, SK Telecom announced that they would deploy 

smart-education robots to Costa Rica, in cooperation with the Inter-

American Development Bank (IDB). Under the agreement, SK 

Telecom will deploy its Albert in 300 preschool classrooms "to 

support children's mathematics education." 

 

South Korea's KT Corp sells an educational robot called Kibot, sometimes 

referred to as a robot babysitter for kids. It sold over 10,000 units in South 

Korean in the just four months after launch in 2011. One of the things it 

does is teach English to young children. 

 

Pai Technology sells a range of tablet-based apps for young children. They 

specialize in using physical objects that trigger AR-based learning content 

on the tablet. In November 2017, Pai Technology launched their spherical 

robot mobile app bundle called Augie that teaches young children how to 

code. "The robot is controlled through an app available on the App Store 

and Google Play. Rather than throwing a simple gamepad at them, Pai 

challenges children to command their computerized comrades with coding. 

A series of games teach them to build the logic to move the robots around 

and change the LED display on its cycloptic eye. As children advance 

through the gauntlet of tasks, they are presented with augmented reality 

obstacle courses and encounters with PG-rated creatures." 

 

Wonder Workshop has two AI-enabled robots that teach kids how to code: 

Dash and Dot. "Dash & Dot interact with the world using sensors. They can 

hear sounds, detect objects, and know if you are moving them. They can be 

programmed to do anything you can imagine using a simple visual 

programming language called Blockly. Wonder Workshop raised $41 

million in funding in October 2017 in a round led by China's Tencent, TAL 

Education, and SoftBank. 

 

India-based emotix launched their Miko robot in India in 2016. "Miko has a 

wide pool of knowledge. A child can ask Miko what, when, why, who and 

which questions. For example, ask Miko what is the capital of India and it 

responds with the right answer. Apart from that, Miko can move, dance and 
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sing. It can help children with math problems, answer fun facts and give you 

the spelling of a word." 

 

Miko sells for the equivalent of $300. The company launched an upgrade of 

the educational robot called Miko+ in the US in January 2018. "Miko+ is a 

next-generation companion robot for children incorporating advanced 

artificial intelligence (AI) technology with significantly enhanced emotional 

and social intelligence capabilities." 

 

A new Educational Robot for young children called Woobo came on the 

market in early 2018. It is basically a plush toy with a computer screen for a 

"face". It is connected to a large content library via WiFi. "Woobo is a smart 

launchpad for exploring the world! In this fluffy creature from the mystical 

Woobolaya mountains, the home of all Woobos, kids will find a high-tech 

playmate who is knowledgeable, encouraging, and constantly learning. 

Woobo can answer questions in a kid-friendly way and play physical and 

creative games that make children laugh and can inspire further 

exploration." Woobo is priced at $198. 

 

CogniToys Dino from Elemental Path is a unique educational robotic 

product for young children running on IBM's Watson platform. "The curious 

and conversational Dinos are powered by IBM Watson and Elemental Path's 

Friendgine technology, allowing them to deliver the kind of personalized 

play experience every child deserves. Recommended for kids ages 5 to 9, 

CogniToys have custom content modules such as questions and answers, 

storytelling, and games that include vocabulary, math and more to engage 

children in educational play. Then as a student progresses or gets stuck, 

Watson can rethink its approach to get them on the correct track. " 

 

South Korea's AIBrain sells an educational robot called Tyche. Tyche is an 

AI-based bot that uses a smartphone to interact with children. It uses a toy 

car as the cradle for the smartphone. "Tyche SmartPhone Robot, is uniquely 

designed to function intelligently by combining the power of your smart 

device and the sleek designed robot-car body. Children can learn and 

develop their cognitive skills while they think and interact with Tyche. 

Tyche is an artificial friend whom children can talk to in a fun way. Tyche is 

a great gift for the children who want to better express themselves by 

interacting with the world as well as with humans." 

 

In November 2017, China's Tencent launched their latest upgrade of the 

Qrobot "droid" for children. Called Zenbo Qrobot, or “small cloth” in 

Chinese, the robot is made by Taiwan’s Asus. The robot retails from 6,999 

yuan (US$1,051). "With a wide rectangular head, pencil-thin neck and 

UBTech in China 
manufactures the 
line of JIMU 
educational 
robots. They 
raised $100 

million in funding 
in July 2016 and 
reported that they 
would use the 
funding to expand 
into education. 
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roundish body on two wheels, Zenbo was designed to appeal to children and 

to be a companion to the elderly. First introduced in Taiwan last year, the 

version made for mainland China will be installed with Tencent’s smart 

system, which has large amounts of data such as music, news and videos. 

Qrobot uses the voice and emotion recognition from a China-based AI 

company called SpeakIn. 

 

Beijing-based ROOBO sells a AI-enabled robot called Pudding, "a voice-

controlled, educational robot for kids. Pudding is used to teach kids 

vocabulary, geography, jokes and more." ROOBO raised $53 million in 

funding in September 2017, on top of the $100 million they obtained in 

2016. As of September 2017, they have sold over 100,000 Pudding robots 

that sell for the equivalent of $150. That is over $15 million dollars in just 

two years. 

 

In April 2017, the Musio language tutoring robot from the AI developer 

AKA Study was launched in Japan. "Today, Musio engages users in small 

talk, answers their trivia questions in a personable tone, admits when it 

doesn’t know something and can correct a user’s grammar. The robot works 

in conjunction with curriculum, including printed books and games, 

developed by educational publisher Gakken, that are purchased separately or 

as part of a premium Musio package." 

 

ATLAB, a technology-based learning solutions company, launched their 

customized robotic solution, ATLAB TeachAssist, in schools across Dubai 

and the UAE at the end of 2017. "The software is being developed using an 

open source platform and is customized to each school. A classroom is 

transformed into a student-centric space with an aim to provide one-on-one 

assistance." 

 

AvatarMind launched their iPal robot in January 2017. It is designed as an 

educational robot for children and a classroom assistant for the schools. In 

January 2018, an AI company called Eyeris announced a partnership with 

AvatarMind. "Eyeris will provide the iPal Robot with human-like face-to-

face interaction, creating a seamless Human-Robot-Interaction (HRI). With 

its advanced vision AI for emotion recognition from facial micro-expression 

and more than 30 complementary face-reading analytics, Eyeris bridges the 

gap between humans and social robot interactions."  

 

AI-based Robot Companions for the Elderly and Kids with Special Needs 

Israel-based Intuition Robotics sells a small robot called ElliQ designed to 

assist the elderly. "ElliQ is an artificial intelligence-based robot companion 

AvatarMind 
launched their 
educational robot 
platform in 
January 2018 that 
includes an app 
store for 
commercial 
content. The 
company also 
markets the robot 
as a companion to 
the elderly. 
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that aims to keep older adults active and engaged with family members by 

helping make technology use easier. The robot, named after a Norse 

goddess, is designed to learn an owner’s personality and preferences, and 

uses machine learning and natural language processing to suggest things like 

taking a walk or Skyping a grandchild." The company raised $15 million in 

funding in two rounds in 2017 on top of the $2 million they obtained in 

early 2016. 

 

Sweden's Furhat Robotics sells a social robot called Furhat. "The Furhat 

robot is a ground-breaking machine that mimics human personality, gesture 

and intonation. Its face uses computer animation and projection to create 

expression, while its 'brain' is built on a social intelligence platform that can 

be programmed to participate in socially-aware interactions with humans." 

The company garnered $2.5 million in funding in September 2017. 

 

Founded in 2009, CT Asia Robotics in Thailand makes a line of elder care 

robots called Dinsow. The Dinsow mini is the latest iteration. "Dinsow mini 

remains perched next to the user’s bed and can help with video calls (as 

shown below), stream music, display pictures and play games. Dinsow even 

has a 'dementia' function where it plays memory exercises with the user, 

showing pictures of different people and asks the player to match the face 

with a name." 

 

INF Robotics sells a robot deigned for the elderly called Rudy. "The Rudy 

assistive robot from INF Robotics wants to help the elderly, war veterans 

and people with disabilities age in place. Rudy reminds people to take 

medications, carries things, interacts socially, and play games with people 

via its screen. The Rudy assistive robot also offers telemedicine capabilities 

for doctors and caregivers to check in remotely. INF Robotics also partnered 

with AlertOne Services so the Rudy assistive robot can call for help during 

emergencies." Rudy enables "social engagement with games, music, 

dancing – both mental and physical motivation." 

 

Kids with autism and other developmental disorders often struggle with 

social skills. Robots are now proving effective in teaching life skills to these 

children.  

 

 France-based Leka develops a smart robot by the same name. "Leka, 

a robotic smart toy designed to teach multiple skills, helps coach 

children through games like hide and seek. One child shakes the 

robot to activate it, hides it, and the other child follows the robot 

listening to the sound that it makes. Over time, the robot gives 

caregivers detailed data on progress the child makes." 

SoftBank Robotics 
sells a robot called 
Nao and has a 
version of Nao 
designed to assist 
autistic children 
called the ASK 
Nao (Autism 
Solution for Kids). 
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 The University of Hertfordshire in the UK developed Kaspar, a robot 

designed to help autistic children. "Specially designed with a human-

like face and the tacit complexities therein, Kaspar helps teach facial 

expressions and appropriate physical contact, creating a safer 

learning environment for special needs children." 

 

 Alelo built RALL-E in cooperation with RoboKind. The robot 

teaches children Chinese. "Our advanced social robots are purpose-

built for autism intervention, special education, STEM instruction, 

and university research. We can deliver therapies created by subject 

matter experts, and include appropriate interaction for both verbal 

and non-verbal learners." 

 

Belgium-based ZoraBots launched three smart humanoid robots designed 

for healthcare, education, and elderly-care. They are installed on the Nao 

robot from Japans's SoftBank Robotics and run on IBM's Watson. 

 

Subcategories of Advanced Learning Technology 

Products 
Metaari defines five sub-types of learning technology products and services 

for our seven product types. While some suppliers offer a full catalog of 

products, most tend to specialize in specific areas. The five sub-types are:  

 

 Retail packaged content  

 Custom content services 

 Value added services (VAS) 

 Authoring tools and learning platforms 

 AI-based chatbot and robotic components 

 

Not all of the seven learning technology products have all of these 

subcategories yet, and Robotic Components are mostly confined to 

Educational Robots although suppliers often refer to the AI-based chatbots 

as software-based "robots", but are probably more accurately described as 

avatars. 

 

Retail Packaged Content 

Packaged content includes self-contained products delivered on tangible 

media such as DVDs (relatively rare now in developed economies), as well 

as mobile and web-based content. Retail packaged content is sold as a 
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discrete product at a set price. An educational app that is sold in the app 

stores is a packaged content product. Packaged content types include (but 

are not limited to) a wide range of subject matter including: 

 

 IT-related 

 General academic textbooks, courses, and references 

 Exam and test preparation 

 Hobbies and "how to" guides 

 Tourist guides 

 History (time travel) 

 Vertical professional skills and professional development 

 Channel, partner, and supplier education 

 Continuing education (CE) and continuing medical education (CME) 

 Professional licensure and certification 

 Internal and external sales 

 Decision and performance support 

 Business processes 

 Wellness and mindfulness 

 Customer, patient, or constituent education 

 Business and finance 

 Organizational, management, and leadership development 

 Compliance and mandated learning 

 Language learning 

 

Metaari can break out revenues fort each of these content types to provide 

clarity for particular types of content suppliers. For example, language 

learning can be broken down further by revenues for specific languages. 

Likewise, exam and test prep can be broken down by specific tests. Even 

then, the revenues are different in each country and the demand needs to be 

calibrated by learning technology type, buyer type, and country. 

 

A new type of packaged content has emerged in the last two years. The 

content is based on AI or VR and the suppliers refer to the products as 

"experiences". These experiences are sold directly to consumers in app 

stores and on game stores like Steam. 

 

EON Reality is a well-known virtual reality education company. In May 

2014, EON Reality launched their EON Experience Portal, which they claim 

is the world's largest library of virtual reality content. "These applications 

are used in a variety of settings: Industrial, Educational, and Edutainment 

applications such as offshore safety training, virtual chemistry labs, and a 

virtual aquarium with sharks and dolphins. The EON Experience Portal also 
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contains the world's largest Virtual Reality library for learning, with over 

5,000 applications."  

 

There is a booming cottage industry of new companies developing packaged 

educational VR content for the schools. Their marketing efforts are mostly 

currently concentrated in the academic segments, but it is much easier to 

market to organizational buyers and consumers. 

 

 Nearpod VR sells a subscription-based VR educational environment 

to schools and districts. They provide volume discounts to the 

districts. As of June 2016, they had 28 VR "lessons" on a range of 

subjects. The company garnered $9.2 million in venture capital in 

May 2016. 

 

 Fieldscapes VR (a division of UK-based Daden) also targets the 

schools with virtual filed trips. Daden has a brand called 

Trainingscapes that targets the corporate training market. 

 

 Immersive VR Education is an Irish company and has a range of 

educational VR apps including the popular Apollo 11 Moon Landing 

(and moon walking) experience. "We will cover a wide range of 

subjects including History, Geography, Biology, Mathematics, 

Medicine, Astronomy, and Science in an engaging and fun manor 

which will inspire a new hunger for learning with our users." They 

support the headsets from Oculus, Sony, and Samsung's smartphone-

enabled headset.  

 

 A company called Unimersiv focusses on educational VR apps and 

has over 20 apps available on their site. Their most popular VR app is 

Teleport: Google Street View for VR. They had 31 VR "courses" 

available on their site as of December 2015. They have a 

subscription-based business model. In June 2016, they launched a 

"new virtual reality platform for educational experiences. Some of 

the content will be free and others will be sold through in-app 

purchases." Their apps run on the Samsung Gear smartphone-enabled 

headset. 

 

A company called VIEW develops VR education content for higher 

education clients under their CampusWorlds brand and they also provide 

development services to corporate clients under their BusinessWorlds brand. 

 

Opaque Space is 
developing the VR 
game Earthlight 
and collaborating 
with NASA to 
develop VR 
training tools for 
the next 
generation of 
astronauts. 
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Custom Content Services 

Custom content services cover a wide range of services including analysis, 

design, content and multimedia development, conversion, delivery, 

localization, translation, and maintenance of learning content.  

 

Content services is a complex global industry with literally thousands of 

regional suppliers offering services to local businesses, major national 

brands offering services to large companies, business process outsourcers 

(BPOs) offering services to global buyers, and well established "courseware 

factories" in Canada, Ireland, India, China, Russia, and Pakistan selling 

retail services directly to companies and selling wholesale services to BPOs. 

 

Yet, the development skills needed to create custom advanced learning 

technology products is much different than the skills used in developing 

legacy products like self-paced courseware. Courseware developers and 

instructional designers would be hard pressed to create a viable Cognitive 

Learning or AI-based Learning product. Both require specialized skills not 

taught in education programs in colleges. 

 

To date, educational games developed by educators have not been 

successful. Professional game developers are required to actually build the 

games and even then education professional are not taught game theory in 

college. Despite the passion of the founders, there have been many failures 

of companies started by educational professionals.  

 

Psychometrics is a relatively esoteric profession and instructional designers 

are aware of the industry but would not be able to build a pedagogically 

sound measurement instrument. 

 

Mixed Reality Learning requires a modicum of expertise in AR and VR, 

although specialists can be hired to do the media components. The 

augmented decision support products are very similar to traditional decision 

support and instructional designer could adapt to the new tools that are used 

to create the content. 

 

Essentially, the demand for custom advanced learning technology services 

require diverse sets of team members spanning neuroscience, gaming, AI, 

AR/VR and psychometrics. The advent of these new products is rapidly 

altering the global training and education ecosystem. One of the major 

impacts is the need for professionals in the training industry to acquire 

expertise in new technologies that are evolving exponentially, essentially a 

moving target. One of the soft skills needed now is the ability to adapt to 

rapid change.  

Metaari no longer 
considers hosting 
services in our 
forecasts. Cloud-
based products 
are now the norm 
and cannot be 
considered 
learning 
technologies, per 
se. 
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Learning-based Value Added Services (VAS) 

The overwhelming majority of value added services (VAS) on the planet are 

mobile subscriptions to educational content. The subscriptions are sold by 

the telecom operators and they almost always license third-party content 

form education content publishers. It should be noted, that not all education-

related value added services are mobile.  

 

For example, McGraw Hill, Pearson, and Houghton Mifflin Harcourt 

provide value added services designed for PCs. Yet, it is the mobile versions 

of educational value added services that are having the most dramatic 

impact on the global Mobile Learning industry. 

 

The mobile network operators (MNOs) initially launched Mobile Learning 

VAS products in developing economies in 2008 and are now expanding into 

the developed economies. Mobile Learning VAS products are now also 

found in Australia, South Korea, the UK, New Zealand, Taiwan, Italy, 

Ireland, Germany, Finland, Spain, and Japan. 

 

Mobile Learning has spread like wildfire across the planet primarily due to 

the launch of dozens of successful Mobile Learning value-added service 

(VAS) products sold directly to consumers and organizations by telecom 

network operators, device makers, and content suppliers.  

 

On average, 5-6 new Mobile Learning VAS products are launched 

somewhere in the world every month. Most of them are sprouting up in 

developing economies. This has major implications for the Mobile Learning 

industry. Suppliers in developing countries are now driving the innovation 

in Mobile Learning. 
 

In general, early childhood learning games, brain trainers, language 

learning, and standardized test prep content are the most popular types of 

Mobile Learning VAS. It is interesting that some types of Mobile Learning 

VAS do not gain traction in some countries and in other countries particular 

types are popular but rarely found outside those countries.  

 

The MNOs rarely develop their own content. They partner with commercial 

educational content publishers. The business model is almost always a 

revenue-sharing model. The percentage of revenue shared varies wildly 

across the planet and usually depends on how much "heavy 

lifting"(marketing, etc.) the MNOs do for the products. 
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Democratizing Reality Modeling: Authoring Tools for Civilians 

A significant catalyst is the availability of easy-to-use and cost-efficient 

authoring tools and the growing availability of well-stocked catalogs of 

objects (essentially VR clip art) in commercial online stores. The suppliers 

of the tools and stores are marketing them to non-specialists and pricing 

the products at relatively low price points. 

 

The release of Apple's ARKit and Google's ARCore SDKs in 2017 is a huge 

catalyst for AR development. Apple and Google have dramatically opened 

up the market for augmented mobile applications via the release of their 

SDKs. Both platforms make it much easier to develop AR apps. Both 

toolkits were released in mid-2017.  

 

As of October 2017, there were 381 million active ARKit-compatible 

iPhones in use and it is projected to be on over 850 million devices by 2020. 

Google's ARCore was released in August 2017 in a limited preview and is 

expected to be running on 100 million devices by the end of the unspecified 

preview period. There are billions of devices running Android and over 

three billion will be AR-compatible by 2020. 

 

New AR/VR authoring tools continue to come on the market at a rapid pace 

and their marketing messages are clearly targeting non-technical users. 

 

 In June 2016, WakingApp launched a new version of their cloud-

based ENTiTi Creator platform for PC and Mac that "allows users to 

create VR/AR content without technical skills. ENTiTi features an 

easy-to-navigate, drag-and-drop interface that makes designing 

content relatively simple. Content can be easily and quickly updated 

anytime, anywhere." 

 

 In December 2016, GuidiGo released their cloud-based GuidiGo AR 

Composer tool designed for museums and tourist exhibitions. The 

new tool includes native Google Tango technology. "GuidiGO AR 

Composer makes full use of Tango capabilities, including motion 

tracking, which enables virtual objects to behave as if they were real. 

AR Composer is extremely user-friendly and doesn’t require special 

skills or training."  

 

 Scope AR launched their WorkLink product, which is a platform for 

authoring augmented training. "WorkLink is the first smart 

instruction creation tool that enables non-technical staff to produce 

highly interactive AR instruction and training materials within a 

complete platform for data generation, feedback, and analytics. It 
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cuts out the middleman (paying a consultant) and delivers the tools 

subject-matter experts need to build their workflow in AR 

themselves. There’s no coding required—it is drag-and-drop 

animations, like Powerpoint." They garnered $2 million in funding in 

July 2016. 

 

 PTC acquired the Vuforia augmented reality platform from in late 

2015. In June 2016 at AWE, they announced a new Vuforia Studio 

Enterprise version. "Enterprise-level businesses can now create 

experiences that meld the real and digital worlds without needing to 

code, as a result of Needham tech firm PTC's newly-released pilot 

program for its Vuforia Studio Enterprise software. PTC's Vuforia 

Studio Enterprise software will launch out of its pilot program for 

general availability later this year. It costs $25,000 for businesses to 

join the pilot program." 

 

 EON Reality has a heavy focus on education. In early 2017, EON 

Reality released a new version of their Creator tool "that will enable 

non-technical users to create Augmented Reality (AR) Knowledge 

Injections by attaching AR 3D Annotations to physical objects and 

environments in the real world supported by EON IoT sensor data, 

EON Geo positional tracking, and EON AI. Users can instantly select 

from thousands of 3D models from the EON Experience portal 

annotate them and begin teaching right away, with no coding 

required." 
 

 In October 2017, a startup called Mirra launched their public beta of 

their AR and VR content creation tool of the same name. "Mirra is a 

3D design tool and Platform as a Service developed for the creation 

and distribution of beautiful interactive Immersive Experiences. 

Designed to be used by anyone, Mirra allows people to build, share, 

and explore immersive experiences. The platform is designed to 

lower the barrier for content creation in 3D environments and 

accelerate the mass adoption of Immersive Experiences." 

 

Voxelus also sells a gaming engine called Voxelus Creator that they claim 

requires no coding. "Voxelus Creator enables content producers, hobbyists, 

gamers, and students to create their own virtual worlds and games. This 

real-time online platform provides users with all the tools, as well as a 

growing library of pre-existing content, to support the creation of 3D 

content. Voxelus Creator requires no coding skills as it is a drag-and-drop 

experience." 

 

Apelab sells a tool 
called Spatial 
Stories that 
"enables 
developers, 
designers, or 
anyone without 
coding knowledge 
to build fully 
interactive XR 
content within an 
immersive 

environment and 
then export it to 
various 
platforms." 
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India's ShilpMIS Technologies launched their pptVR tool in March 2017.  

"The biggest opportunity and the biggest constraint is the pace at which 

user-generated VR content is being created. Today, it is restricted to super-

speciality content firms. Democratizing this is what will make the biggest 

impact on the industry. Using pptVR, one can create content around 

locations, travel, events, photography and products, among other things, 

without having to write code. For example, using pptVR, a realtor can build 

an immersive flat walkthrough, a science teacher can build an immersive 

physics experiment or a traveler can create an interactive VR travel blog." 

 

A German company called ioxp sells an app that automatically generates an 

AR-based tutorial from videos of people completing tasks like fixing an 

engine or installing equipment. Once the video of someone successfully 

completing a task is done, it is analyzed by an AI-based algorithm to break 

the task up into discrete steps, and then generates an AR-based tutorial.  

 

One interesting thing about the ioxp platform is that it uses image 

recognition and can recognize an object that has a tutorial and it will 

automatically load that tutorial. "You then see the hands of the expert in 

front of you showing you what to do. If you grasp the wrong dial or object, 

your hands turn red and the system replays the action that you are meant to 

be performing, highlighting your hands, relevant knobs, dials, parts, all 

within an accuracy of half a centimetre." 

 

In November 2017, Amazon released a new AWS service called Sumerian 

designed to develop AR and VR content. The tool is free, but developers 

pay for AWS storage of their content and for traffic to the experiences. 

Amazon's new service boasts many use cases, including employee 

education, training simulations, retail and sales, and virtual concierge. "You 

can build a virtual classroom that lets you train new employees around the 

world, or you can build a virtual environment that enables people to tour a 

building remotely." 

 

Sixense's MakeVR is "designed to open the doors to 3D content creation for 

just about anyone with accessible design that can get even inexperienced 

CAD modelers or random Vive users up and running with it in a short 

amount of time." Developers design VR content while inside a VR 

environment. 

 

All of the new products designed for augmented decision support have 

authoring tools. NGRAIN claims their Producer Pro authoring tool "is the 

fastest, easiest way to make 3D virtual maintenance training and virtual task 

trainers (VTTs). Go from instructional design to deployment without 
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expensive programmers, 3D artists, or game developers. Train maintainers 

in removal and replacement for the installation, repair, and maintenance of 

equipment." 

 

New Era of Sim: Real-time Solid Modeling Tools 

Simulation-based Learning used to be prohibitively expensive to develop 

but that has changed dramatically in just the last year. The solid modelling 

process used to be time consuming, labor intensive, and very expensive. In 

just the last year dozens of so-called Automatic Spatial Mapping tools have 

come on the market. These tools generate digital objects and simulated 

environments in real time. 

 

Mantis Vision, Occipital, Matterport, Fuel3D, and Kaarta have imaging 

platforms that can convert real world images to digital 3D objects in real 

time. Dozens of other companies with similar technology have come to the 

market.  

 

Founded in 2014, New York startup IrisVR has raised $15 million in 

funding for their platform that allows you to see your 3D model in virtual 

reality almost instantly. There’s also an interface inside the VR environment 

that lets you quickly jump between viewpoints for your model. 

 

Occipital refers to itself as a spatial computing company and has several 

hardware-based 3D capture devices including a headset called Bridge that 

generates VR in real time. It is unique in that it allows a user to navigate 

around real-world structures. Bridge enabled for 6dF experiences and ships 

with a Unity plugin. Occipital also has a software product called Canvas. 

"Canvas creates a scale-accurate 3D model of a home in minutes - all on an 

iPad. You can measure, review, or share your model instantly, or convert it 

into simplified CAD format for programs like SketchUp, AutoCAD, or 

Revit." 

 

In October 2017, Upskill (an industrial-facing augmented performance 

support company) launched an upgrade of their augmented reality platform 

aimed at enabling non-technical people to create content. "The company has 

added a couple of tools that simplify app creation including an Application 

Builder with pre-built user interface cards that enable non-technical 

personnel to drag and drop these cards to build a simple workflow 

application without any coding skill. Skylight Connect is another new piece 

designed to tap into a company databases without any coding. Upskill 

claims to handle the connectivity for you in the background." The update 

Israel's Mantis 
Vision "puts 3D 
data acquisition 

into the hands of 
every consumer, 
app developer, 
and game 
designer. Turning 
people, objects, 
and places into 
high resolution 3D 
models or videos, 
in real-time, has 
never been 
easier." 
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also includes a new tool called includes Skylight Live, "that allows a person 

to broadcast what they are seeing through their smart glasses." 

 

Assembling Reality Has Never Been Easier 

Another trend is the growing number of marketplaces that sell (or give 

away) premade virtual objects and even virtual worlds. Suppliers include 

Sketchfab, Lifeliqe, EON Reality, Voxelus, WEARVR, ThingLink, and 

Odeum. Developers that buy objects and worlds from these suppliers 

essentially assemble reality. 

 

Sketchfab is a massive portal containing 3D models and VR content. They 

claim to have over a half a million developers contributing to the site. In 

October 2017, they reported that they had over two million 3D objects and 

artworks in their portal. They have a "Science, Nature, & Education" 

category of content. Sketchfab is a turnkey system with viewer and editor. 

They have a basic free plan and then subscriptions to download high 

volumes of content. They announced support for Apple's ARKit in October 

2017 and Google's ARCore in November 2017. They launched their new 

Sketchfab Store in January 2018, which is essentially a commercial app 

store for 3D content. 

 

Lifeliqe is an official partner of the HTC Vive and has over 1,000 3D 

animated models in their marketplace on a range of academic subjects 

including biology, paleontology, chemistry, physics, and geology. "The 

objects can be used on a screen, projected as augmented reality objects in a 

physical setting, and also in immersive VR." They have a subscription-based 

business model and charge $9.99 a month per device. 

 

In October 2017, Lifeliqe announced their intention of turning "schools and 

their students into VR development centers." They launched a partnership 

with Unity to bring 3D content into the PreK-12 schools in the US. Students 

create 3D VR-based content in Unity and port it to Lifeliqe's model 

platform. 

 

Nearpod VR announced a partnership with Lifeliqe to deliver a range of 

Lifeliqe's STEM content that maps to the Next Generation Science 

Standards (NGSS). "The lesson plans are aligned to NGSS and Common 

Core and cover topics from Life Sciences, Physical Sciences, Earth and 

Space Sciences or Math. The bulk of the curriculum, including over 700 

lesson plans and 1,100 interactive 3D models will remain available in the 

Lifeliqe app, which is now available online as a web app." The NGSS 

VR Lessons by 
ThingLink is a 
catalog of "high 
quality, 
interactive, 360° 
image and video 
journeys on a 
variety of topics 
including science, 
language, and 
arts." 
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standards were developed by the US-based National Science Teachers 

Association. 

 

A company called Voxelus operates a community-based VR market on the 

Voxelus Platform. In June 2016, they announced that they had over 600 

virtual reality worlds in the marketplace. The company's CEO stated at the 

time that "In less than two years, we built the world's first end-to-end 

community content creation and gaming platform for virtual reality, the 

largest marketplace for VR content, and in-game currency. With each 

development, we're improving our framework and building our content 

library to offer the most robust marketplace and platform for virtual reality 

creation and gaming." 

 

In September 2017, Google launched their Poly library with thousands of 

free 3D objects and scenes built with their Tilt tool and their Blocks 

platform. "Poly lets you quickly find 3D objects and scenes for use in your 

apps, and it was built from the ground up with AR and VR development in 

mind." As of November 2017, there is not monetization model for Poly with 

developers submitting models for free. However, all the objects are tagged 

with the developer's name and the developer can "lock" models so they 

cannot be edited. Otherwise, the default mode is editable objects. 

 

In November 2017, Quantum3D (an industrial and military simulation 

provider) opened their online store selling 3D models from their FACETs 

collection. "FACETS is a collection of over 1,000 digital models including 

aircraft, ground vehicles, ships buildings and other elements commonly used 

in creating virtual worlds for simulation-based training. These models are 

available in both a binary format optimized for use with Quantum3D's 

MANTIS® Image Generation Software, as well as in an OpenFlight source 

format making them useable for customization and/or use with any 

commercial visual system." 

 

A company called iTycom sells an educational VR authoring tool called 

ITyStudio that includes a range of premade characters and 2D and 3D 

objects. Pricing is tiered based on the amount of objects licensed. 

 

AI-based Chatbot and Robotic Components 

Chatbot and robotic components include software, hardware, and 

peripherals. There are commercial products on the market that can be used 

to assemble educational robots from scratch. Suppliers that sell Educational 

Robots usually bundle the mechanical robots with the products. Buyers can 

also buy their own robots and the license software from Educational Robots 

Some of the most 
sophisticated 
chat-based tutors 
and educational 
robots are using 
IBM's Watson 

cognitive 
computing 
platform. In that 
sense, Watson is a 
component. 
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suppliers. Developers also develop custom educational content for general 

purpose robots that are essentially are converted to Educational Robots. 

 

There are dozens of new chatbot startups now on the market that sell 

commercial chatbot technology. They are primarily targeting the customer 

service and support industries, but their bots can be trained to handle any 

topic. They are relatively inexpensive to license and most of them are cloud-

based. Most of them have academic pricing models. 

 

RoboKind sells two robots designed for cognitive intervention with 

children: Zeno and Milo. Zeno is used in classrooms and Milo (who is two 

feet tall) is usually used in clinical settings or in special education. 

RoboKind has a software bundle for organizations called Robots4Autism 

designed for the Milo robot. They have versions of Robots4Autism for the 

iOS and Android platforms. Two tablets are needed to interact with Milo: 

one for the facilitator and one for the patient or student. 

 

US-based Alelo built the interactive robot RALL-E (Robot-Assisted 

Language Learning in Education) using the Zeno R25 robot built by 

RoboKind. The robot teaches children Chinese. "The RALL-E robots are 

Chinese-speaking human-like robots that create a safe environment for 

learners to practice their conversational skills. These robots create the 

experience of a conversation through a lifelike range of facial expressions 

and gestures coupled with Alelo’s innovative language acquisition-based 

dialog software."  

 

Government agencies are now catalysts for robotic tutors. In 2012, the US 

National Science Foundation (NSF) awarded Yale University a $10 million 

grant ("one of its biggest grants ever") for a five-year project known as 

“Robots Helping Kids” that uses the Nao robot to tutor children in homes 

and schools. In a press release, Yale University described the purpose of the 

project was to develop “sophisticated ‘socially assistive’ robots” designed to 

help children read, exercise, overcome disabilities and enjoy physical 

activities. “We want them to help children learn language, we want to help 

them learn better eating habits, and we want them to learn new social or 

cognitive skills through their interactions with these robots." 

 

The Horizon 2020 program of the European Commission funded a project 

called L2TOR (pronounced ‘el tutor’) that uses the Nao robot to teach 

preschool children a second language.  The project obtained $3.8 million in 

funding. The robot provides one-to-one tutoring for English, Dutch, 

German, and Turkish. "In particular, the project will focus on teaching 

English as L2 to native speakers of Dutch, German and Turkish, and 

Essentially 
educational robots 
can be taught to 
teach anything 
once they are 
integrated with 
the chatbot and 
an AI platform. 
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teaching Dutch and German as L2 to immigrant children speaking Turkish 

as a native language." The project is funded through 2018. 

 

As part of the Horizon 2020 program, the Nao robot from SoftBank 

Robotics is being used for language learning for children in the UK, the 

Netherlands, and Germany. The content is being developed by five 

universities.  

 

SoftBank Robotics' Pepper robot runs on IBM's Watson cognitive 

computing platform. SoftBank Robotics claims that Pepper has an "emotion 

engine" that can detect emotions and respond appropriately. Singapore is 

using SoftBank Robotics' Nao and Pepper robots in the elementary schools. 

 

The Hilton hotel chain in the US is using AI-based "robot concierges" using 

the Nao robot and running on IBM Watson's cognitive computing platform. 

The robot is called Connie and "is available to answer questions from 

customers. Connie knows everything about the hotel, neighborhood 

restaurants, tourist attractions, and so on." The Connie robot also integrates 

Wayblazer's location-based intelligence software. They define their software 

as the "world’s first cognitive travel recommendation engine." 

 

The barriers-to entry are dropping fast with cutting edge AI cognitive 

computing platforms like IBM's Watson available for low monthly 

subscriptions. Emotion recognition software platforms are also falling in 

price. There are online portals selling all the components for the inside 

workings of robots including servos and sensors; the cost of assembling any 

kind of robot is dropping. That said, in the commercial education robot 

market, the assembled robots are still relatively expensive. The prices are 

falling for them as well. 
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In 2016, the Nao 
robot cost 
between $6,150 
and $8,000. As 
hefty as this price 
is, it is down from 
$10,000 in 2015 
and half the price 
it sold for in 2010. 
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