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What if every school had a digital twin?

Mirrors of Learning: Designing the Future in Real Time
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Opening Reflection

A school is more than bricks and timetables, it is a living system. Imagine if every school
had a digital twin: a virtual replica that mirrored its infrastructure, data, curriculum and
operations in real time. Not just a dashboard, but a dynamic model, capable of simulating
decisions, predicting outcomes and guiding transformation. What would it mean for
leadership, planning and pedagogy? And how would we ensure that the mirror reflects
truth, not just metrics?

The Scenario

By 2030, South Africa’s Department of Basic Education has partnered with provincial ICT
hubs to roll out digital twins for every public school. These twins include:

e Real-time infrastructure mapping: classrooms, water access, energy use

e Learner analytics: attendance, performance, wellbeing indicators

e Curriculum tracking: coverage, pacing, and resource allocation

e Predictive modelling: simulating the impact of policy changes, budget shifts or
climate disruptions

District officials use digital twins to allocate resources more equitably. Principals use
them to plan maintenance, monitor learning gaps and engage communities. Learners and
parents access simplified interfaces to track progress and raise concerns. But disparities
emerge: some schools use their twins to innovate, while others struggle with data
literacy, connectivity and trust.

What It Reveals

This scenario reveals the power, and peril, of data-driven education. Digital twins offer
visibility, foresight and responsiveness. But they also risk reducing complexity to metrics,
and people to profiles. It exposes the need for ethical design, contextual sensitivity and
human oversight.



From a systems-thinking lens, digital twins must be relational tools, not just technical
ones. They must serve the school’s story, not overwrite it.

Why It Matters

South Africa’s education system faces persistent challenges: infrastructure gaps, uneven
performance, and slow responsiveness. Digital twins could help address these, if
designed with care. They offer a chance to see the whole, to plan with precision, and to
lead with insight.

Philosophically, this scenario touches on technological stewardship, epistemic justice and
Ubuntu-informed design. It asks us to build tools that honour the lived realities of schools,
not just their data shadows.

Reflective Responses

+ What must digital twins include to serve schools meaningfully?

Localised data, ethical safeguards, multilingual interfaces and participatory design. They
must reflect not just numbers, but narratives.

+ How do we prevent digital twins from becoming surveillance tools?

By embedding consent, transparency and community control. By ensuring that data
serves dialogue, not discipline.

+ What risks emerge if digital twins are rolled out without support?

Misinterpretation, exclusion and technocratic drift. Without training and trust, the mirror
may distort more than it reveals.

Sidebar: Facts and Philosophy
Insights from South African ICT Readiness Reports (2021-2025):

. The DSTI Policy Brief highlights gaps in ICT maturity across provinces,
especially in rural schools

. The Schooling 2030 Action Plan calls for improved infrastructure mapping and
data-driven planning

. Pilot projects by Nelson Mandela University’s Centre for Community
Technologies show promise in digital modelling for school improvement

“Digital twins must be designed not just to reflect reality, but to respect it. Technology
must serve humanity, not abstract efficiency.” - Prof. Tshilidzi Marwala, Al Ethicist




