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In quantum mechanics, the wave function is a mathematical description of the
quantum state of a system. It encapsulates the probabilities of all possible outcomes—
where a particle might be, how fast it might be moving, or which state it might be in. It is
only when a measurement is made that the wave function "collapses” into a definite
state. This curious behaviour has long fascinated physicists, but it also offers a powerful
analogy for the use of data in educational institutions.

The Wave Function

Just as the wave function represents potentialities rather than certainties, educational
data reflects the latent potential of students, staff, and institutional performance. Test
scores, attendance rates, engagement metrics, and graduation statistics are not
definitive statements about a learner's ability or an institution’s quality; rather, they are
components of a broader informational wave function. Each data point suggests
possibilities—areas of strength, signals of concern, or trends in development. These
elements only become meaningful when interpreted in context, much like how a
quantum state only resolves into a tangible outcome when observed.

Measurement

Moreover, the act of measuring in both quantum mechanics and education changes the
system being measured. In quantum theory, observation interferes with the system—
this is known as the observer effect. In education, too, assessment and data collection
can influence behaviour. A student who knows their progress is being monitored may
alter their study habits; a teacher being evaluated through metrics might adapt their
teaching style. Institutions may "teach to the test" to maximize performance indicators,
just as particles behave differently when watched.

Superposition

The analogy extends to the concept of superposition. In quantum physics, a particle
can exist in multiple states at once until observed. In an educational context, a student
simultaneously holds multiple potential trajectories—struggling or succeeding,
disengaged or inspired—until educators use data to intervene. Data analytics, like
measurement in quantum theory, collapses these possibilities into actionable insights.



A dropout risk prediction, for example, reduces a wide range of academic and
behavioural signals into a defined status that guides institutional response.

Problems

Yet, over-reliance on data risks mistaking the wave function for reality itself. In quantum
physics, the wave function is a probabilistic tool—not a literal map of a particle’s
identity. Similarly, educational data, no matter how sophisticated, cannot fully capture
the complexity of human learning, motivation, or potential. There is an inherent
uncertainty that cannot be resolved by numbers alone. Nuance, context, and
professional judgment remain essential.

Entanglement

Finally, the concept of entanglement—where particles share states across distance—
can also be seen in the interconnected nature of educational ecosystems. A change in
one department, policy, or cohort can reverberate across the institution, influencing
outcomes elsewhere in ways that data may not immediately reveal.

Conclusion

In conclusion, the quantum wave function provides a rich metaphor for understanding
how data functions in education. Both represent potentialities, both are affected by
measurement, and both caution against overly deterministic interpretations. Just as
physicists must balance mathematical models with philosophical insight, educators
must use data as a guide—not a decree—in shaping meaningful learning experiences.

Associate Professor Tom O’Connor is Academic Director at AGE and Associate Dean
at PIA.



