Regulation-First Instructional System

A Closed-Loop Intervention for High-Support Special Education Environments

Context

In high-support special education settings, the most common system failure is not a lack of effort. Itis a
lack of structure.

Staff make real-time decisions under significant stress, often without clear rules for when to push and
when to back off. Behavioral data is collected but rarely used — graphing is labor-intensive, summaries are
delayed, and by the time a trend is visible, the decision window has passed.

The resultis a classroom where escalation is managed reactively, data exists but does not inform practice,
and outcomes are determined more by individual staff judgment than by system design.

This study describes an attempt to address that failure at the system level.

The Problem

Two failure modes operated in parallel and reinforced each other.
Instructional Failure

Escalation occurs when instructional pressure exceeds a student’s regulatory capacity.

Without explicit rules governing when demands should be reduced, staff default to maintaining pressure,
the intuitive response, which compounds escalation rather than interrupting it.

Informational Failure

Behavioral data was being collected but not meaningfully used.

Monthly averages flattened trends that mattered. Documentation happened after the fact, under time
pressure, introducing errors. Decisions about interventions, placements, and supports were made
using distorted representations of behavior.

Neither problem could be solved independently.

A governance model without reliable data has no feedback.
A data system without a governance model has nothing meaningful to measure.



System Design: Three Integrated Layers
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Adults move between lanes based on the student’s regulatory state, not performance, compliance, or
task completion.

The critical design decision was removing staff discretion at the point of highest stress. Rather than
requiring real-time judgment, the system defines when instructional pressure must be reduced.

Regulation is treated as a precondition for access, not something to be produced through increased
demand.

Data- Measurement and Visibility

A web-based virtual clipboard replaced paper-based
interval recording.

e Staff see only the current interval, reducing
cognitive load and entry errors

e End-of-day teacher validation separates
capture from review

¢ Graphs generate automatically: no manual
transfer, no delay

| designed the data architecture and built the web-
based virtual clipboard using Google Sheets as the backend, integrated via school network login.
Staff-facing capture, end-of-day validation, and automatic graph generation were all part of the
original design. The system was built to run on existing school hardware with no additional software
installation required.

The system integrates with existing school infrastructure (Google and Microsoft ecosystems) and
prioritizes adoption over feature depth.



This structure shifts data collection from a secondary task to a continuous part of instruction. By
removing delayed entry, manual transfer, and interpretation overhead, the system increases both
accuracy and usability. Data becomes immediately available for decision-making rather than
something reconstructed after the fact.

Environment- Spatial Reinforcement
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environment reduces reliance on staff memory and
interpretation under stress, the same conditions that produced the original failure mode.

System Integration

The governance layer defines how instructional decisions are made.
The data layer captures and visualizes outcomes.
The environment supports regulation and reinforces both at the point of interaction.

Together, they form a feedback loop between decision-making and observed behavior — without
increasing workload.

Observed Outcomes

Target Student (Pre/Post Comparison)
e ¥ 46% reduction in self-injurious behavior
e ¥ 100% elimination of elopement incidents
e 1 83% reduction in classroom aggression
e ™ 57%increase in available instructional time

Measurements are based on monthly behavioral averages. A formal study with controlled conditions is in
development.

Scope and Context

This system was implemented in a single self-contained classroom serving four students with complex
behavioral profiles over one academic year. Outcomes are pre/post comparisons based on monthly
behavioral averages; a formal controlled study is in development. Multiple factors likely contributed to the
observed improvements — including staff familiarity with the system over time and natural behavioral
variability. The directional findings are strong, but causal attribution to any single componentis not
warranted from this data alone.



Why This Matters

The outcomes above were not produced by a new teaching strategy or a better behavior plan. They were
produced by changing the structure within which decisions are made.

When staff no longer have to decide under pressure whether to push or retreat — and when the data
system removes the lag between behavior and visibility — the system itself becomes the intervention.

The people inside it are able to operate effectively without compensating for structural gaps.

This principle, replacing discretionary judgment under stress with explicit, rule-governed systems, is
relevant to other high-variability environments. This project represents that logic applied and tested in
practice.

Where This System Breaks

Removing staff discretion is only effective when the lane logic is legible to the staff implementing it. In early
weeks, inconsistent lane assignment, not staff resistance, but genuine ambiguity about a student's
regulatory state, produced compliance theater: staff followed the form of the system without the reasoning
behind it. This was addressed through explicit operational definitions of each regulatory state, but it
reveals the core dependency: the governance layer requires that judgment calls about state be made
reliably at the point of entry, not downstream.

The system also does not handle rapid cycling well. Students who move between regulated and
dysregulated states within a single interval are undercounted in ways that flatten trend lines. Thisis a
known limitation of interval recording generally, not specific to this implementation. It is consequential for
the decisions the data is meant to support.



