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1. Why Education should change in the Al era

 Alcanincreasingly produce explanations, examples, translations, feedback, and synthetic products.

* This shifts educational value toward higher-order capabilities, including problem framing, critical

evaluation of sources, metacognition, learner agency, ethical judgement, and the ability to create
knowledge collaboratively.

The Three Driving Macro-level Forces

2. Labour Market Demands . .
Policy Re-alighment toward 3. Gap in Connection
Human-centred Al Economic indicators (Deming, 2017;
WEF, 2025) show massive expansion in
UNESCO and OECD (2023) converge on occupations where cognitive

With 72% of teens using companion Al
and 31% finding these interactions
more satisfying than physical friends
(CSS, 2025), education systems are
called to model relational authenticity
and counter social isolation (WHO,
2025).

a clear human-centric priority: proficiency requires intense social
deployment of generative Al must serve cooperation.
and elevate human agency, rather than Leadership, active listening, and social
automate or replace cognitive tasks influence are the fastest growing
demands.

The educational response should be to strengthen the distinctively human dimensions of learning—
judgement, dialogue, responsibility, mutual recognition and connection.




The evolving role of teachers

In this changing landscape, the role of teachers is evolving from knowledge transmitters to
desighers of meaningful learning experiences, coaches and facilitators of learning,
orchestrators of human-Al collaboration, and guardians of equity and inclusion.

« OECD (2023): professionally autonomous users and evaluators of Al
“Al should augment teaching while enhancing the relational and social experience of learning”

* UNESCO (2023): guardians of human agency and responsible human-Al interaction

“Researchers and educators should prioritize human agency and responsible, pedagogically
appropriate interaction between humans and Al tools.”

* World Bank (2024): increasingly central facilitators, mentors and leaders of active learning

“Teachers’ professional autonomy and contextual judgment remain paramount.”

Al may support planning, feedback and differentiation. But pedagogical, ethical and relational
responsibility remains human.




Strategic Instructional Shifts

Strategic Instructional Shifts

Instructional Implications

From information scarcity to information abundance

From individual tool use to hybrid collaboration

From static products to visible learning processes

From personalization to participation

Emphasis shifts directly to curation, verification, validation,
comparison, and critical appraisal
* Unverified Al output harms learning (Bastani et al., 2025)

Active handoff planning across student, peers, educator, and Al agents
with clear accountability records
e Structured human-Al teaming works for mastery (Wang et al., 2024)

Make reasoning visible through dynamic iteration, prompts, revisions,

source checks, peer critique and reflection

* Constructive and interactive engagement outperform passive
completion (Double et al., 2020)

Balance adaptive support with common inquiry, reciprocal
responsibility and peer interdependence
* Cooperative structures improve peer relations (Van Ryzin, 2022)




2. Educational Paradigms:
How education defines human connection

Perspectives Human Connection defined as Key References

I . - : , : Noddings (2013);
The Humanistic/Care Perspective: Recognition, responsiveness and belonging as relational Bingham & Sidorkin (2004);

Connection as the end of education qualities of educational settings Hickey & Riddle (2023)

The Psychological/Developmental
Perspective:
Connection as need and bond

Relatedness as a psychological need; Teacher-studentand  Ryan & Deci (2020);
peer relationships; trust, warmth, conflict, and motivation Roorda et al (2011)

The Sociocultural Perspective: Learning is developed through socialinteraction, language,  vygotsky (1978);
Connection as the medium of cognition and participation/joint meaning-making; Dialogic education | Alexander (2018); EEF (2017)

Teachable capacities; communication, cooperation,
emotional regulation, perspective-taking and conflict
management

The Competency Perspective:
Connection as teachable skill

OECD (2024);
Cipriano (2023)




Conceptual Mapping with RQ

Relational Infrastructure
Systems, Environments,
Institutions

Sl | CICH[AE LI H |ntra-Personal

Explicit instruction )
to develop skills and Foundation

competencies Self-Awareness
Reflection
Psychological: Regulation “Systems”-Level Factors

Trust, relatedness, . . .
sense of belongings Impacting Relationships

Care/Humanistic:
Establishing

Inter-Personal Relational Impact

inclusive, caring

Engagement and Adaptation environments
Empathy .
Communication Leadership
Trust Judgment Sociocultural:

Adaptability Coordination,
collective actions

Collaboration




3. Instructional Approaches: What the evidence tells us

Classification Instructional/Pedagogical Approach Example of Evidence

* Meta-analysis of 148 studies (17,000 students):
Cooperative structures improve both peer relations (ES
.42-.56) and achievement (Roseth, 2008)

A RCT of project-based AP courses adds +8-10 pp exam
pass rates (Saavedra, 2022)

* ARCT of PBL Science learning improves self-reflection and

collaboration (Krejcik, 2023)

Project-based learning (PBL) with cooperative

Established
: task structures

* ARCT of 20-week PD cycle improved attainment by +2
Established Dialogic teaching months; trained discourse moves (listening, uptake,
reasoned dissent) reflect RQ behaviors (EEF, 2017)

* ARCT of EMR improves teacher-student relationships and

Establish Teacher- i ipi i
stablished eacher-student relationship intervention e e )

* Meta-analysis of 424 studies (575,361 students):
Explicit Socio-emotional learning Better peerrelationships, school climate and achievement
(Cipriano et al., 2023)

* RCT across 22 institutions (26,911 students): persistence
Social-Belonging interventions; gains, but context-conditional (Walton, 2023)
virtual rehearsal for pre-service teachers * Simulation for interpersonal competence: positive but
small-scale evidence (Theelen, 2019)




Project-based Learning (PBL)

PBL is a comprehensive approach to classroom teaching and learning that is designed to

engage students in investigation of authentic problem (Blumenfeld et al., 1991).

* Five features include a driving question, authentic situated inquiry using disciplinary
practices, collaboration, learning technologies/scaffolds, and a tangible public artifact

Five PBL principles enacted throughout the curriculum (Krajcik et al., 2023)

01

Driving question

A compelling
phenomenon or complex
problem gives inquiry
direction.

02

Explore + explain

Students investigate,
model, analyze evidence
and construct
explanations.

03

Develop artifacts

Products make thinking
visible and support
scientific literacy.

04

Collaborate

Students exchange ideas,
challenge reasoning and
build knowledge together.

05

Promote equity

Life experience, identity
and cultural histories
become learning
resources.




Case 1: Multi-literacy PBL model in Science Learning
(Logic model by Krajcik et al., 2023)

Three Foundational ML-PBL delivery

Components system

(1) K-12 Science Framework Teacher and student materials

(2) Next Generation Science Professional learning

Standards Assessments

* Performance expectations Engagement' Outcomes
(3) Project-based learning — ‘ <) teacher and 4 | /codemic Performance
* Driving question students Self—refle'ction

* Exploring and explaining phenomena . Challenge, interest, and Ownership

* Artifact development Learnmg context competencies Collaboration

* Collaboration Teacher variation in enactment of

*  Community of connections ML-PBL instruction

*  Equity implementation

CLUSTER RCT — 46 MICHIGAN SCHOOLS (INCL. DETROIT), 2,371 STUDENTS

Science achievement
+0.277 SD (g = 0.289); Self-reflection Ownership Collaboration

+0.379 SD among implementing +0.544 higher score vs. control +0.434 score +0.416 score
teachers

Equity
Effects consistent across
gender, race/ethnicity, SES




4. RQ-ADAPT Model
Convert measurement into classroom action

° ASSESS Q DISCUSS ° ACTIVATE ° PRACTICE

Select the
Measure RQ Interpret results project/intervention Implement

0 TRACK

Monitor

Administer the RQ

* Interpret data with

* Match target to the

* Embed in subject

Re-measure RQ;

measurement colleagues, school -> project/intervention - teaching, PBL and Compare with
instrument; leaders and students; pool other structured baseline and targets
Review Identify strengths and Choose activities that experiences Disaggregate analysis
individual/class/school areas for growth are integrated into Use structured for equity

profile Set priority targets subject teaching and dialogic routines or Use insights torefine
Collect contextual related to RQ RQ competencies tools; practice and
information to improve constructs Planforinclusion, Observe activities and strengthen the system

the accuracy of
interpretation

equity and feasibility

provide feedback

Measurement has educational value when evidence informs appropriate action—and that action
leads to further learning, reassessment, and continuous improvement.




RQ-ADAPT Model: Questions and Actions

Core Questions Required Actions

What relational competencies does this learning * Measure students’ RQ using validated tools
A-Assess task require? What strengths, needs, and barriers * Analyse task demands alongside RQ profiles

are evident?  Consider contextual factors (e.g., classroom climate)

* Teachers and school leaders interpret data
* Examine participation, opportunity gaps, and equity
* Agree onone ortwo priority relational competencies

What explains these patterns? Whose perspectives

PRPIECTEE are needed? What should be prioritised?

. What does successful relational behaviour look ) Sele.ct. IR (IS e e o U SIElT
A-Activate * Explicitly model the target competency

like? Ho illit be taught?
! WWE ug * Provide examples, decision rules, and guides
* Embed RQ into collaborative tasks, PBL, dialogic teaching,

Where will students apply the competency in Inquiry, or human-Al teamwork
P-Practice . . PPY P y * Scaffold participation through structured dialogue and
authentic learning? . .
peer interaction

* Observe and provide formative feedback

* Monitor behavioural and learning outcomes
Did relational behaviours improve? For whom? In * Collect self-, peer-, and teacher feedback
which contexts? What should change next? * Re-measure RQ and refine instruction and learning
settings

T-Track




5. RQ Education Delivery: Multi-level Approach

LEVEL

Learner

Teacher-Learner, Peer interaction

Team / classroom

School

Education system
(incl. digital environment)

A
AR
A
AR

PRIMARY TARGETS

Awareness - regulation - perspective-
taking - judgment
psychological capacities

Listening - reciprocity - feedback -
repair
interactional behaviours

Trust - inclusion - coordination -
shared meaning
group works

Norms - schedules - adult modelling -
inclusion
institutional design

Curriculum & assessment - teacher
education - protected time -

data governance

system design & governance




Case 2: Building Assets, Reducing Risks (BARR)

(Logic model by Borman et al., 2021)

BARR helps 9-graders succeed during the high school transition through strong teacher—student relationships

8 Interlocking Strategies

Whole-student focus

PD + coaching

Weekly I-Time lessons
Shared student-teacher
blocks

Block/team meetings

Risk Review meetings
Family engagement
Administrator engagement

BARR

Leadership

support

SEL curriculum (I-Time) /

Students grouped in g
blocks

Facilitated teacher \

collaboration T

T

Professional
development

Improved student—
student relationships

Improved motivation
and engagement

Improved student—
teacher relationships

Higher expectations
and better support

Improved teacher—
teacher relationships

Improved teacher
effectiveness

CLUSTER RCT — 11 SCHOOLS (CA, ME, MN, TX, KY), 4,000 STUDENTS

Improved academic

performance

Core Credit earned
D=0.19, p <0.001

NEAP MAP Math
D=0.11, p <0.01

ES=0.33,p<0.001

Supportive Relationships

Teacher Expectation and Rigor
ES=0.22, p<0.01

Engagement, SEL, Belonging,
Grit are not significant




RQ Education Delivery: Potential Use of Technology

FOR STUDENTS
1 - MEASURE: RQ Assessment

o Use in-task activities and game- or AR/VR-based platforms to assess
students’ RQ

° Use assessment to support learning, reflection, and continuous
improvement

2 - PRACTICE: AR/VR practice of relational situations
o AR/VR simulations let students practise relational situations safely

° Students identify social cues, make choices, observe consequences,
try different approaches

o Include guided reflection and application in real-life projects
o The goalis practice and learning (not technology proficiency)

FOR TEACHERS

1-INFORM: Data-to-action dashboard

Provide a set of reliable, useful indicators of students’ relational
development

Help teachers move from Analyze (understand patterns) > Alert
(highlight areas needing attention) > Advise (suggest teaching
strategies)

Link eachindicator to practical classroom actions and resources
Supports the Assess and Track stages of RQ-ADAPT

2 . ACTION: RQ-Aligned Professional development

Offer an online lesson-plan library aligned with RQ for PBL

Provide Al-assisted support to adapt lesson plans, activities, scenarios, and
examples to local classroom contexts (e.g., Claude teachers)

Equip teachers with practical resources to foster students’ RQ

Technology supports teachers’ professional judgement only




Questions for Education Delivery and Operationalisation

How should human connection be integrated into education systems and learning

environments?

* How could it be included in curriculum, teaching practices, teacher education, assessment,
or school culture?

* How can it be integrated without becoming an additional burden for teachers?

* How might implementation differ across educational levels and contexts?

How can educators model and cultivate human connection in teaching practice?

 Whatteacher behaviours demonstrate human connection?

* How can teachers develop these capacities?

* What support, training, and conditions do teachers need to build meaningful relationships
with learners?

Our task is to move from measuring connection to designing the conditions in which
human connection can be learned, experienced and sustained.
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