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The Unified Theory of
Regulatory Compliance

= [(3 PQl + Y RWCH) + FC + F- + (F+ x 3)| x 2

A Mathematical Framework
for CCEE Quality Assessment

Richard Fiene, PhD
Penn State Edna Bennett Pierce Prevention Research Center

Moving from Binary Oversight
to Multivariate Normalization

[ The Legacy Flaw W

The Unified Theory

PASS  FAIL
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1-Dimensional. Only differentiates baseline safety. - = ;
Fails to quantify high-level developmental care. Empirically quantifies both Effectiveness (process
quality) and Efficiency (structural optimization).

Data Distribution

3-Dimensional. 108-point scale.
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The Master Architecture of the CH+ Equation

Micro-Assessment: Macro-Assessment: The
The "Heartbeat.” Measures Foundation. Binary risk

pedagogical effectiveness indicators acting as
+ structural efficiency. circuit breakers.

1 )|

(
CH+ = [ (£ PQI + X RWCH) + FC + F- + (F+ x 3) | x 2

The Treble Penalty: The Normalizer:
Amplified low-risk Scales the final
multipliers to prevent composite to an
systemic neglect. intuitive 0-100 rubric.
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Dimensionality and Function of Assessment Variables

Micro-Assessment (Pedagogical Engine)

 © V[ e
i

PQI (Program Quality Indicators)

3D | Key Indicator Method (KIM) | Range: +10 to +40

b4 A 4

Macro-Assessment (Regulatory Failsafes)

“j[—G* FC (Foundational Compliance) 1D | Key Indicator Method | @ or -1
“>|[°—0- F- (High-Risk Rules) 1D | Risk Assessment (RAM) | @ or -1 (False Negative) L—“

J

uj[.—.—. F+ (Low-Risk Rules) 1D | Risk Assessment (RAM) | @ to -3 (False Positive) |

RWCH (Weighted Contact Hours)
2D | Key Indicator Method (KIM) | Range: -20 to +20
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Quantifying the Pedagogical Heartbeat with PQI

Staff o Curnculum
Qualifications @ ['\p <) Implementanon
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) Developmental
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Offsetting Quality with the Time/Efficiency Quotient

NC x TO
TA

RWCH =

o))
AR

000
-

NC: Number
Hlof Children

B8 |

TA: Total

A 2D time element. Traditional ratios are 1D snapshots;
RWCH measures the stability of ratios over time.

PQI acts as a quality offset to RWCH. RWCH measures the volume and efficiency of

contact hours; PQI measures the relative quality of those same hours. ”
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The Integrated Regulatory Framework as a Foundational Failsafe

IRF Gatekeeper

N

Micro-Assessment Scores
(PQl + RWCH)

I'__E Regulatory Compliance J <
\\'0 (Full RC) /

/ a-l Requires Substantial
I":'_E Regulatory Compliance
=@ (subs RC)
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Amplifying Minor Risk to Prevent Systemic Neglect
Weighting Logic

The Binary Kill-Switch (High Risk) The Treble Penalty (Low Risk)
7 M T

F- (High Risk) or FC (Foundational).
Binary @ or -1.
Acts as an absolute subtractive force.

A single violation triggers a system veto.

(F+ x 3).
The model deliberately trebles "Low-Risk"
infractions mathematically.

minor infractions accumulate to create an unstable environment.

LN ; i i : N\
Safeguards against a "death by a thousand cuts" scenario where numerous
N [‘ E——
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The Failsafe Circuit in Motion

Step 1: The Summation
[ Z PQI + z RWCH ] (Preliminary Score).

W No (Circuit Holds)
1
Za'A)
Final CH+ instantly x 2 Step 3: The Multiplier
drops to 0. (Base Score x 2)
Circuit Breaks. ‘
High-Risk Veto.

Final CH+ Score (0-100)

Pedagogical excellence never serves as a mask
for fundamental safety failures.
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Normalizing Quality Distribution Across CCEE Programs
CH+ Score Distribution across Program Sites
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Diagnostic Proof: The RWCH Quality Offset

| L Site 6 (The Quality Offset) |

Site 1 (The Theoretical Ideal)

PQI: 40

RWCH : +10
Failsafes: ©

RWCH :
Failsafes:

Result: CH+ 100

Perfect synergy of effectiveness
and structural efficiency.

Even with a highly respectable pedagogical score (32), the negative RWCH
reveals staffing instability or extended operational fatigue, mathematically
dragging the final composite score down to a 54.

Diagnostic Proof: High-Risk Failsafes Override Pedagogical Quality

v v
B Site 10 (The Binary Kill-Switch) Site 11 (The Noncompliance Threshold)
PQI: 35 | F-: -1 PQI: 30 | F+: -3
Result: CH+ 0 |[€= Result: CH+ 0 j¢-
Despite an exceptionally high process Solid pedagogy is negated because
quality (35), a single High-Risk rule low-risk infractions reached the critical
violation triggers the veto. mathematical threshold (F+ = -3),

indicating systemic failure.
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Translating Mathematical Output into Regulatory Action

100 — 70 | Full License

High-quality care. Strong longitudinal outcomes for children.
Excellent structural stability. Substantial to full compliance. D

O

69 — 30 | Provisional License

Average quality or borderline compliance. Requires targeted
monitoring, action plans, and technical assistance.

O

29 — O | Revocation Status

Systemic breakdown or high-risk safety failure. Subject to immediate
revocation/non-renewal. Child safety cannot be compromised.

Safety as the Bedrock of Educational Excellence

Educational’excellence is heavily

mathematically incentivized through
« dynamic PQl and RWCH scaling. T

Foundational child safety

remains the non-negotiable
bedrock of all evaluation.

By adopting the Unified Theory, the CCEE field replaces volatile
pass/fail metrics with a mathematically grounded framework—
—ensuring empirical differentiation of true quality care.
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