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ArborPBI.com is the hosting site for my ongoing Power BI project for Arbor schools, bringing together resources, models, and reports that I continue to develop in my spare time. It grew from the collaborative problem-solving culture on Arbor HQ, where many of us shared examples and ideas, and where great community work can still be found today. Recognising that many schools simply don’t have the time or resources to create these tools themselves, I share these models and reports to make data more accessible and useful, because every student deserves to benefit from informed, data-driven decisions.
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[bookmark: _Toc232062116]Purpose
This document defines the authoritative requirements for the ArborPBI Categorical Cohort Model
The model is designed to support analysis of historical fact data using cohorts defined by current-state (latest available) dimension attributes, prioritising intuitive visual behaviour, native Power BI interactivity, and consistent comparative analysis.
[bookmark: _Toc232062117]Model Intent
The Categorical Cohort Model SHALL:
· Enable time-based analysis of fact data (e.g. trends, comparisons, cumulative metrics) 
· Use fixed, current-state cohort definitions 
· Support interactive categorical comparison via dimension attributes 
The model SHALL NOT:
· Reconstruct or simulate historical cohort membership 
· Represent entities as belonging to different groups at different points in time
[bookmark: _Toc232062118]Core Conceptual Framework
[bookmark: _Toc232062119]Cohort Definition
· Cohort membership is defined exclusively using current-state attributes stored in Dim_ tables 
· Cohort membership is resolved at data refresh and remains constant regardless of Date context 
· No historical or point-in-time cohort evaluation is performed 
[bookmark: _Toc232062120]Fact Data Behaviour
· Fact tables (e.g. attendance) contain historical records over time 
· Measures MAY evaluate these records across any Date context 
· Time-based analysis reflects changes in fact data, not changes in cohort membership 
[bookmark: _Toc232062121]Interpretation Rule
All analytical outputs MUST be interpreted as:
Historical performance of a fixed, current-state cohort
and MUST NOT be interpreted as:
Historically accurate representation of cohort membership at any point in time
[bookmark: _Toc232062122]Authoritative Design Principles
· Grouping attributes (e.g. Year Group, Key Stage, SEN Status) SHALL exist in Dim_ tables 
· These attributes SHALL be treated as categorical labels representing current state only 
· No temporal or historical attribute tracking SHALL exist within dimension tables 
· Native Power BI cross-filtering and axis-driven interactivity is permitted and expected
· Membership (Mbr_) tables are prohibited from use within the model and must not exist as persistent or queryable structures.
· Source-level enrolment or membership data MAY be used during data preparation, provided it is fully resolved into static, non-temporal attributes at load time.
· No logic within the model may depend on dynamic, time-variant, or reconstructable membership state. All membership-derived logic must be fully materialised at load time and must not be re-evaluatable under any different temporal context.
[bookmark: _Toc232062123]Temporal Analysis
[bookmark: _Toc232062124]Permitted
The model explicitly supports:
· Time series analysis (e.g. attendance over time) 
· Period comparisons (e.g. this year vs last year) 
· Cumulative and running total calculations 
[bookmark: _Toc232062125]Constraints
Time-based analysis MUST:
· Operate solely over fact table data and Date dimensions 
· NOT alter, redefine, or simulate cohort membership 
· NOT depend on historical dimension attributes 
All time-based analysis MUST derive exclusively from the DateTable.
No alternative or parallel date frameworks are permitted, including:
· Independent date tables 
· Reimplementation of date range definitions outside the DateTable 
· Alternative calendar or term-time logic 
Measures MAY apply contextual evaluation logic (e.g. offset handling for incomplete current days), provided such logic derives exclusively from DateTable structures and does not redefine underlying date ranges.
The DateTable SHALL remain the sole authoritative source for all date definitions, period structures, and term-time calculations.
[bookmark: _Toc232062126]Calculation Groups
[bookmark: _Toc232062127]Permitted Use
Calculation groups MAY be used for:
· Time-based transformations (e.g. YTD, prior period, cumulative) 
· Reusable measure logic 
· Reducing measure proliferation 
[bookmark: _Toc232062128]Constraints
Calculation groups MUST NOT:
· Alter or redefine cohort membership 
· Introduce or simulate historical attribute states 
· Override dimension-based filtering logic 
· Create or imply alternative grouping structures outside Dim_ tables 
[bookmark: _Toc232062129]Signal Encoding Framework
A standardised Signal Encoding Framework SHALL be used for all comparison and trend outputs within the model.
Signal codes represent structural outcomes only (e.g. direction or pattern of change) and MUST NOT encode performance meaning (e.g. good or bad).
Signal codes MUST:
· Be consistent across all measures and calculation groups 
· Be reused and MUST NOT be redefined in different contexts 
· Be interpreted only at the visual or formatting layer 
Calculation groups SHALL return signal codes where applicable.
Measures and visuals SHALL interpret these codes for display purposes, including:
· Text labels 
· Icons 
· Colour formatting
This framework is a model-wide standard and SHALL be applied consistently across all calculation groups, measures, and report visuals.
Signal codes MUST be treated as reusable semantic outputs and MUST NOT be redefined or repurposed in different contexts.

[bookmark: _Toc232062130]Student Context Calculation Group
A Student Context calculation group SHALL be implemented to allow measures to be evaluated across alternative student population scopes for comparative analysis.
Supported contexts SHALL include:
· Individual 
· Group 
· Whole School 
· Trust 
The calculation group MUST:
· Preserve underlying measure logic 
· Modify evaluation scope through filter-context adjustment only 
· Preserve current student-related filtering for Group context 
· Override student-level filtering for Whole School and Trust contexts 
The calculation group MUST NOT:
· Alter cohort membership 
· Introduce historical cohort behaviour 
· Modify the semantic meaning of measures
[bookmark: _Toc232062131]Structural Constraints
[bookmark: _Toc232062132]General Modelling Principles
The data model SHALL be implemented using the approved table prefixes: Dim_, Fct_, Agg_, and Lkp_. 
Each table SHALL have a clearly defined grain, documented at design time. 
Data structures SHALL be designed to ensure consistency of filtering, grouping, and aggregation across reporting contexts. 
Mixing of responsibilities between table types SHALL be avoided unless explicitly permitted under sections 8.2–8.5. 
[bookmark: _Toc232062133]Dimension Tables (Dim_)
Dim_ tables SHALL represent business entities, descriptive attributes, classifications, or analytical contexts used for filtering and grouping. 
Dim_ attributes SHALL describe relatively stable or slowly changing characteristics of entities. 
Dim_ tables SHALL NOT contain transactional measures or aggregated performance metrics derived from Fct_ or Agg_ tables. 
Dim_ attributes SHALL be independent of reporting period unless explicitly modelled as a time-based dimension (e.g. Dim_Date). 
[bookmark: _Toc232062134]Fact Tables (Fct_)
Fct_ tables SHALL contain transactional, event-based, or atomic measurable business data. 
Fct_ tables SHALL represent the lowest relevant grain of business activity. 
Fct_ tables SHALL NOT contain derived cohort definitions, behavioural classifications, or pre-aggregated analytical summaries. 
Any summarisation or cohort logic SHALL be implemented outside Fct_ tables. 
[bookmark: _Toc232062135]Aggregate Tables (Agg_)
Agg_ tables SHALL contain pre-calculated summaries, rollups, benchmarks, targets, or derived performance metrics. 
Agg_ tables MAY be used to optimise reporting performance, support comparative analysis, or enable consistent analytical definitions across the model. 
Agg_ tables MAY represent derived analytical constructs (including cohort-style or eligibility-based summaries) where such constructs are computed from Fct_ data. 
Agg_ tables SHALL have a clearly defined grain that is coarser than or equal to the source Fct_ grain. 
Agg_ tables SHALL NOT replace Dim_ tables as the primary source of business entity definition. 
[bookmark: _Toc232062136]Lookup Tables (Lkp_)
Lkp_ tables SHALL contain controlled reference values, mappings, enumerations, or standardised classification sets. 
Lkp_ tables SHALL be used to enforce consistency of values across Dim_, Fct_, and Agg_ tables. 
Lkp_ tables SHALL remain non-transactional and non-aggregated in nature. 
[bookmark: _Toc232062137]Field Parameter Tables (FP_)
FP_ tables SHALL contain user-selectable analytical parameters used to control reporting behaviour, analytical interpretation, or calculation logic without altering the underlying model structure or cohort definitions.
FP_ tables MAY be used for:
· Dynamic axis and grouping selection
· Measure or metric selection
· Analytical mode selection (for example counts versus percentages)
· Selection of alternative analytical definitions or business-rule interpretations
· Controlled scenario and sensitivity analysis
FP_ tables SHALL:
· Contain parameter values, labels, sort orders, configuration attributes, or analytical classifications intended for user selection
· Operate exclusively through measures, calculation groups, or visual configuration
· Preserve the underlying semantic meaning of cohort membership and model relationships
· Provide transparent and reproducible analytical outcomes based on the selected parameter values
FP_ tables MAY be used to define alternative analytical classifications that influence measure evaluation. Examples include selecting which attendance mark codes are treated as present for attendance calculations.
FP_ tables SHALL NOT:
· Store transactional or event-level data
· Define, modify, or reconstruct cohort membership
· Create alternative relationship paths between model tables
· Introduce historical cohort behaviour
· Replace Dim_ tables as the authoritative source of business entity attributes
Where analytical definitions are controlled through FP_ tables, the resulting measures SHALL be interpreted as alternative analytical views of the same underlying data rather than changes to the underlying facts themselves.
[bookmark: _Toc232062138]Filtering and Grouping Rules
Primary filtering and grouping SHALL be implemented using Dim_ tables wherever a stable business attribute exists. 
Agg_ tables MAY be used for filtering or segmentation where: 
the filter represents a derived analytical condition, and 
no stable Dim_ attribute exists to represent the same logic. 
Fct_ tables SHALL NOT be used directly for filtering at reporting level except via relationships to Dim_ or Agg_ tables. 
All filtering logic SHALL maintain a single, unambiguous definition of business meaning across the model. 
[bookmark: _Toc232062139]Cohorts and Derived Classifications
Cohort-style or eligibility-based groupings SHALL be implemented using Agg_ tables. 
Cohorts SHALL be explicitly defined as derived analytical constructs based on Fct_ data. 
Cohort definitions SHALL NOT be embedded within Dim_ tables unless they represent stable, non-derived business attributes. 
Cohort logic SHALL be reusable and consistently applied across reporting contexts. 
[bookmark: _Toc232062140]Membership Modelling
Explicit Mbr_ (membership) tables SHALL NOT be used in the model. 
Membership-style logic SHALL be implemented using Agg_ tables where required. 
Temporal or behavioural grouping logic SHALL be represented as derived analytical structures rather than structural entity relationships.
[bookmark: _Toc232062141]Redundant Flag (Attendance Data Quality)
[bookmark: _Toc232062142]Purpose
The Redundant Flag identifies invalid attendance rows for data quality purposes only.
[bookmark: _Toc232062143]Constraints
· The determination of redundant records MUST NOT rely on reconstructing enrolment or membership state at any point in time.
· The flag SHALL only be used to: 
· Identify invalid rows 
· Exclude invalid rows from measures 
· The flag SHALL NOT: 
· Influence cohort definition 
· Affect grouping or segmentation 
· Introduce analytical behaviour 
[bookmark: _Toc232062144]Implementation Rules
· Logic MUST be implemented as row-level calculated columns 
· Logic MUST be resolved at data refresh only 
· Logic MUST NOT depend on report filter context 
· The Redundant Flag SHALL be derived exclusively using logic contained within the attendance data source or associated SQL transformations.
· This logic SHALL NOT depend on membership tables, enrolment history tables, or any Mbr_ structures.
[bookmark: _Toc232062145] Snapshot Demographic Attributes
[bookmark: _Toc232062146]Definition
Snapshot attributes represent current-state classifications only
[bookmark: _Toc232062147]Permitted Use
· Filtering and grouping based on current demographic status 
· Cohort definition at time of refresh 
[bookmark: _Toc232062148]Constraints
· MUST NOT support temporal evaluation 
· MUST NOT vary with Date context 
[bookmark: _Toc232062149] Governance Statement
This model intentionally:
· Fixes cohort membership to current-state definitions 
· Allows time-based analysis of fact data 
· Prevents reconstruction of historical cohort membership 
Historical or audit-grade questions requiring accurate point-in-time cohort definitions MUST be directed to a separate Historical Cohort Model
[bookmark: _Toc232062150]Report Interpretation Requirement
All reports SHALL clearly communicate:
“Cohorts are based on current student groupings. Historical values reflect past activity for these students and do not represent historical group membership.”
[bookmark: _Toc232062151]Artefact Migration Control
· Artefacts from other models MUST be reviewed against this specification 
· Prior implementation does NOT imply compliance 
· Any logic introducing historical cohort behaviour is prohibited
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