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The World is Changing

• Emerging or unexpected scenarios 
(e.g. a pandemic!)

• Leaps in technological advances

Image: fractalart by cassy https.pixabay.com

❖ How do we prepare for the 
unknowns  of a future?
➢ Skill base: Adaptability, 

Lifelong-learning ? 2



The Future School?

Jean Marc Côté (if 1901) or Villemard (if 1910)
https://publicdomainreview.org/collection/a-19th-century-vision-of-the-year-2000

Asimov, I., & Côté, J. M. (1986). Futuredays: A nineteenth-century vision of the year 2000. H. Holt.

A 19th-Century Vision of the Year 2000
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• Challenges & Needs: Lifelong Learning and Flexibility

• The Holistic School: an Integrated Community Hub 

• Technology to Support Flexible Learning

• What the School of the Future Looks Like

• Challenges & Recommendations
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Challenges and Needs

Challenges Needs

Persistent inequalities > Socially-engaged individuals

Social fragmentation > Critical evaluation of information

Cross cultural work teams > Socio-emotional Competence (e.g. soft-skills)

Workplace technologies > Technological skills

Solution: foster lifelong learning and empathy
“For me, I am driven by two main philosophies: know more today 
about the world than I knew yesterday and lessen the suffering of 
others.  You'd be surprised how far that gets you.” 

― Neil deGrasse Tyson (2014, Big Think)

UNESCO, 2019
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The Future of Education (OECD, 2020)

1. Support individualized learning, through:
• international collaboration
• technological advances

2. Involvement of sectors of society in the education of its 
citizens with digital technology as a key driver

3. Schools connected to their communities, emphasis on
• civic engagement
• social innovation

4. Learning as-you-go with education everywhere and anytime

Action:
➢ Develop Technology Skills, Adaptability, and Social Skills

➢ Develop Information Literacy through Critical Evaluation

https://pixy.org/4216546/
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The Role of Education in Lifelong Learning

Role of education in 
promoting lifelong 
learning: 

• Develop critical evaluation →
can support societal cohesion

• Combined with social-
emotional and technology 
skills → adaptability

• respond to future needs

Education

Schools 
of the 
future

Lifelong Learning

Critical 
Evaluation

Societal 
Equity

Future Needs
Social-

Emotional 
Skills 

Technology 
Skills

How do we accomplish this?
➢ Schools as technology-powered community-integrated Social Hubs 
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The Holistic School of the Future: 
Integrated Community Hub Powered by Technology

• Learning for all: 

• Learning Experiences

• Lifelong

• Flexible, Individualized

• Portable, Geography-Free

• Societal Agency

❖Community Partnerships & 

Research

❖Powered by Artificial 

Intelligence and Big Data
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Facilities, Green Spaces, Research, 
Community

Intellectual Environment
Curricula, Subjects, Flexibility, 

Open Education Resources

Social-Emotional Wellbeing
Emotional Learning, Physical 

Activity, Health Education

School hubs:
➢ A community-integrated entity
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Synergy:
• Sustainable community 

development

• Cooperative problem solving

• Learning enrichment

• Innovation

Evolution of activities 

according to synergistic : 

• Needs

• Questions

• Real-world problems

❖ Key societal values

Volunteering 

infrastructure 

Schools as a Community Hub: 
Synergy with Society Supports Lifelong Learning for All

Flow: scholarly 

advancement & 

real-world needs 

(e.g. brain sciences)

• Placement opportunities

• Financial resources

Connect 

communities for 

societal needs

➢ Why does integration matter? 10



Community Rotations: Agency & Flexibility 

Cycle of Opportunities & 
Flexibility 

Youth experiencing opportunities 
through partnerships and flexibility:

• involved in a more authentic 
individualized experience 

• more likely to be involved in their 
communities as adults

Flexible 
Learning

Individualized 
Experience

Agency

Giving 
Back

Real-World 
Opportunities 

Teenagers who have participated in volunteering and real-world learning activities are more 
likely to volunteer in their communities as adults (Barber et al., 2012). 

➢ Support for holistic growth 11



Increasingly demanding 
world (stress)

• Chronic stress  >> 
detrimental effects on

• brain function

• cognitive processes

• learning (Lupien et al., 2005)

Social-Emotional Health and Wellbeing

Factors that counter stress 
and support wellbeing: 

• Skills

• Attitudes

• Behaviors 

• Schools: integrate activities 

• protect against effects of 
stress

• support development of 
wellbeing

Emotional 
Learning 

Physical 
Activity

Wellbeing 
vs     

Stress

Health
Education

➢ Support from technology 12
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Technology: power to transform practice
• Community integration

• Flexible learning

• Personalize educational experience 

• instant access to knowledge 

• facilitating collaboration

Integrating Individualized Growth and 
Communities: Technology

➢ Transformation via technology: Data 14



Big Data: How it can be Used at Different Levels

Micro-level Big Data Meso-level Big Data Macro-level Big Data

Data collected through 

monitoring student learning 

and their interactions with 

learning tools, activities, and 

other teaching practices

Can be used to understand 

knowledge components, 

metacognition and self-

regulation, affective states, 

as well as to evaluate, 

student knowledge, and 

identify actionable 

knowledge to enhance 

instruction and learning, 

and how to personalize 

digital educational 

resources

Systematic collection of 

computerized student 

writing artifacts, as in 

national summative 

examinations or the 

submission of students work 

to LMS, online discussion 

forums, intelligent tutoring 

systems, website databases, 

and other sources

Linguistic tools can analyze 

this type of data to depict 

lexical, syntactic, or 

morphological features in 

student writing, as well as 

psychological constructs 

such as confidence, 

leadership, and emotional 

tone. Data at the meso-level 

can provide insights into 

cognitive, social and 

affective processes 

Data collected infrequently 

at low rates, including 

student demographic and 

admission data, course 

enrollment and grade 

records, course schedule 

and course descriptions, 

and campus living data 

Can generate predictions 

about students who may be 

at risk of dropping a course 

(i.e. early-warning systems) 

and can provide course 

guidance and information 

systems to help students 

optimally select their 

courses
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➢ How can big data be used?

Sources and uses of big 
data at different levels

• Big data 
• types, sizes, rates, 

formats
• structures (structured, 

unstructured)

• Portrait of learning and 
ecosystem
• Exhaustive
• Fine-grained 

 Classification by Fischer et al. (2020)
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Applications of Artificial Intelligence to Education
• Create learning ecosystems that are personalized and self-paced

• Promote personalization and better learning outcomes via 
collaborative environments and intelligent tutoring systems

• Make decisions about the learning path of an individual student and 
provide cognitive scaffolding and help

AI-based 
personalized 

tutoring

• Grade papers, so teachers can spend more time with students

• Evaluate students at the learning outcome or standards level, as more 
and more assessments are conducted using technology

AI as an 
assessment 

tool

• Make trial-and-error learning less intimidating: offer students a way to 
learn in a relatively judgment-free environment 

• Diagnose strengths or gaps in student knowledge and provide 
automated and timely feedback

AI-based real-
time feedback 
for students 

• Customize experiences by supporting learning outside the classroom: 
students can learn from anywhere in the world at any time

• Serve the flexibility of learning structures that schools of the future 
have to grow: move toward personalized scheduling

Learning 
anytime and 

anywhere
16



Applications of Artificial Intelligence to Education

• Create a better professional environment for teachers to work more on 
students with learning difficulties

• Help students with learning difficulties navigate through content paths, 
personalized courses of action, and modes of delivery. 

AI-based support 
for students with 

learning 
difficulties

• Create virtual human facilitators for use in a variety of educational 
environments: shift the role of the teacher to that of facilitator 

• Engage and guide students in authentic virtual reality and game-based 
learning environments 

AI-powered 
virtual guides 

and facilitators

• Predict academic achievement at the school/system, by profiling students 
and modelling learning behaviors 

• Offer opportunities for improving a state’s capacity to manage large-scale 
educational systems by increasing data from schools. 

• Help to manage resources, support decision making and institutional policy, 
and assist with managing student study flow

Effective system-
level AI-based 

decisions

➢ How is technology integrated in the school of the future? 17
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School of the Future: What does it Look like?

Artificial intelligence:

• flexibility for individuals 
and communities 

• Flexibility & personalization 
>> individuals focus on 
• Personal growth

• Community connection

• Humanity

• stakeholders across 
ecosystem

Humanity

Individual 
and 

Social 
Wellbeing

Individual Growth

Personalization

Community

Artificial Intelligence

Flexibility and Adaptability

➢ What does integration look like across the ecosystem? 19



School of the Future: What does it Look like?
Students

• Community-integrated experiences

• Options to select modules, experienced according to personal interest

• AI tools
• Consistent tracking across options -> continuity in customization

• Students see their own progress, set and adjust goals

• Responsible for their own learning
• Making informed choices

• Voicing themselves to be their own advocates

Teachers
• Act as learning facilitators or coaches

• Focus on creative development and the learner

• Development of their own soft-skills

20



School of the Future: What does it Look like?
School Leaders and Administrators

• Focus on creating rapport with schools and communities

• View analyses and predictions to monitor 
• program effectiveness, challenges, contentment, parental involvement, 

• engagement of the school community, professional development

• AI systems can cover day-to-day operations

Policy-Makers

• Evaluate entire frameworks

• Invite comments from all stakeholders analyzed by AI systems

• Run iterations of models for adjustments or overhauls that best fit their 
communities throughout the ecosystem. 

• Design flexibility into policies to allow for flexible, individualized learning
Image Gerd Altmann - Pixabay
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School of the Future: What does it Look like?

Parents

• View real-time child’s progress 

• Effects of other factors on child’s development
• parental involvement, types of learning activities, 

sports, community rotations, types of social 
interaction that best support development

• View their own parental development needs 

Community-at-large 

• Create learning experiences

• AI systems can match learners with particular 
interests or needs to community opportunities

22



School of the Future: What does it Look like?

Future School

✓Lifelong Learning for All

✓Community-integrated

✓Powered by applications 
of big data and artificial 
intelligence
➢ Roles and activities that 

stakeholders engage in

Individualized 
customized  

learning 
experiences 

within 
communities 

Leaders as 
community 

coordinators 
Teachers as 
facilitators

Customized 
Teacher 

development 
and training Policy: 

flexibility 
system-wide 
stakeholder 

input

Community 
opportunities 

for 
sustainable 

flexibility 

Parental 
involvement 
and parent 

training

➢ Challenges?
23
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Challenges
• Difficulty Planning 

Community Hubs

• Lack of Integration 

Across Levels of the 

Education Ecosystem

• Lack of Strategy for 

Using Big Data and 

Artificial Intelligence 

in Education          →

• Lack of a comprehensive policy for sustainable development due to the 
complexity of current technological developments in AI and Big Data

• Lack of cohesive involvement of different governmental and private sectors

Policy 
Needs

• Rise of ethical concerns regarding access to the education system, 
recommendations to individual students, personal data concentration, 
transparency and liability, impact on work, data privacy and ownership of 
data feeding algorithms

Ethical 
Concerns 
& Privacy

• Anxiety about increasing reliance of AI-based solutions and Big Data in the 
schools of the future. 

• Teachers, tutors, counsellors, and administrative staff may fear that 
intelligent tutors, adaptive systems, expert systems, virtual facilitators, and 
chat bots will replace them

Humanity

• Difficulty in ensuring inclusion and equity for AI and Big Data access in 
education. This may deepen existing inequalities, as marginalized and 
disadvantaged populations are more likely to be lacking AI-powered 
technologies and data quality control systems

Equity

• Difficulty with teachers and developers working together. Teachers must 
learn new digital skills and developers must learn how teachers and support 
staff work, in order to create solutions that are sustainable and useful to 
education. 

System 
Integration

Challenges to the application of big data and artificial intelligence to education
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Recommendations

1

• Implement comprehensive framework to support individualized learning in communities:

oAmend policies for flexibility in learning options:

- No walls, flexibility years of schooling, menu of geography-free options

2
• Dedicate finances and resources for flexible learning menus at the levels of:

o Institution, Community, and across Holistic school hubs

3
• Integrate technological advances and data analytics into the system

4

• Promote the use of AI to serve learning structures of the future:

o personalized learning and scheduling, learner characteristics, community culture economy

5
• Encourage data collection and digitization of different aspects of student life in schools

6

• Place safeguards to support data sharing between different sectors:

odata ownership, confidentiality, privacy, and safety

7

• Evaluate quality of AI-based decisions: limited to the quality of big data

o Fair, unbiased, and robust data collection systems;  Collaboration with developers

8
• Guarantee Transparency and Fairness at all levels
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