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Objectives

Describe core data elements used to predict APP fellow performance and progression patterns. 

Analyze how risk-tiering supports individualized learning and programmatic decision-making. 

Explore practice examples demonstrating how analytics can improve training efficiency. 
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Why Predictive Analytics
Education is entering an era where predictive analytics can 

transform how we support learners.



The Traditional Education Paradigm 
How Have We Traditionally Monitored Fellow Progression?

• End-of-rotation evaluations ⟶ provide periodic snapshots of clinical performance.

• Faculty and preceptor observations ⟶ offer valuable contextual insight based on direct learner 

interactions.

• Competency milestones ⟶ assess progression toward expected educational outcomes.

• Individual assessment tools (e.g., examinations) ⟶ are often interpreted independently. 

• Educational interventions are frequently initiated after a learner demonstrates persistent performance 
concerns or fails to meet expected progression.

Traditional evaluation answers the question: "How is the learner performing today?"
It does not consistently answer: "Where is this learner likely to be three months from now?"



Descriptive
How is the learner doing?
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The challenge is not collecting more data.

The challenge is transforming educational 

data into meaningful educational intelligence.



From Evaluation to Prediction
Traditional educational assessment tells us where a learner has been.

Predictive (learning) analytics helps us anticipate where a learner is going.

Traditional Educational Evaluation Predictive (Learning) Analytics

Periodic assessment Continuous monitoring

Reviews individual performance measures Integrates multiple performance measures

Describes current performance Identifies performance trajectory

Responds after concerns become evident Detects subtle changes before concerns escalate

Supports remediation Supports proactive intervention

Answers: "How is the learner doing today?" Answers: "Where is this learner likely to be next?"



Predictive (Learning) Analytics

...is the systematic integration of multiple educational data sources 

to identify learner trajectories, estimate future educational risk, and 

support timely, individualized interventions.



Building FellowTrack
FellowTrack was developed to shift educational decision-

making from reactive to proactive.



FellowTrack
Educational programs need a systematic way to recognize learner progression over time. 

As our APP Critical Care Fellowship matured, we recognized that evaluating learner progression became 

increasingly complex. Fellows were generating valuable data across multiple domains, yet these data were 

reviewed independently rather than as part of a comprehensive picture of learner development. 

Several questions emerged:

• How can we objectively monitor learner progression rather than relying on isolated assessment points?

• How can we identify subtle changes in performance before they become significant educational concerns?

• How can we provide individualized support based on each fellow's unique pattern of progression?

• How can we improve consistency in educational decision-making while still preserving educator judgment?

These questions became the foundation for the development of FellowTrack.



Educational Drivers
Educational Need Why It Matters

Monitor longitudinal progression Learner development occurs over time, not at isolated assessment points.

Integrate multiple educational measures No single assessment fully reflects learner competence or progression.

Support objective decision-making Educational decisions should be informed by multiple sources of evidence.

Identify risk earlier
Earlier recognition creates opportunities for coaching before formal 

remediation becomes necessary.

Individualize learner support
Different learners require different educational interventions based on their 

unique strengths and developmental needs.



Educational Foundations of FellowTrack
FellowTrack was designed to align with contemporary principles of competency-based health professions 

education.

Competency-Based Education (CBE)

Competence develops progressively through 

demonstration of knowledge, skills, clinical reasoning, 

and professional behaviors—not simply through 

completion of time or training.

Multiple Low-Stakes Observations

Each assessment contributes one piece of educational 

evidence. Individually these observations can be 

limiting; collectively they provide a more 

comprehensive understanding of learner progression.

Continuous Assessment

Learner progression should be monitored 

longitudinally, allowing educators to recognize 

meaningful changes in development throughout the 

fellowship.

Programmatic Assessment

Educational decisions should be informed by 

multiple assessments collected over time rather 

than a single high-stakes evaluation.

No single assessment defines learner success. Educational decisions become stronger when multiple sources of evidence are 

interpreted together over time.



The Five Pillars of FellowTrack
Pillar 1: Multiple Data Sources

Learner progression cannot be adequately represented by a single assessment. FellowTrack integrates multiple educational 

measures that collectively reflect knowledge, clinical performance, skill development, professional behaviors, and learner 

engagement.

Purpose: Build a comprehensive picture of learner development.

Pillar 2: Weighted Importance

Not all educational indicators contribute equally to understanding learner progression. FellowTrack assigns greater influence to 

variables that are more closely associated with program success, allowing the model to emphasize what matters most.

Purpose: Differentiate critical indicators from supportive indicators.

Pillar 3: Longitudinal Monitoring

Learner progression is dynamic rather than static. Monitoring performance across multiple time points allows educators to identify 

meaningful changes in trajectory rather than relying on isolated assessments.

Purpose: Detect changes in progression over time.



The Five Pillars of FellowTrack
Pillar 4: Risk Stratification

Educational data are translated into meaningful risk categories that help educators recognize which learners may benefit from 

additional monitoring, coaching, or structured educational support.

Purpose: Convert complex educational data into actionable educational insight.

Pillar 5: Targeted Educational Intervention

Predictive analytics has value only if it informs action. FellowTrack links risk identification to individualized educational strategies 

designed to support learner development before significant performance concerns emerge.

Purpose: Support timely, individualized educational decision-making.



FellowTrack

"What is this learner's trajectory, and what educational support will 
best promote future success?"



How FellowTrack Works 
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FellowTrack is not a one-time assessment. It is a continuous decision-support 

framework that evolves alongside learner development.



Selecting the Right Variables
The quality of any predictive model depends on the 

quality of the variables it includes.



Variable Selection Matters 
Each variable was intentionally selected because it met six educational criteria.

Selection Principle Why It Matters

Objective
Variables should be measurable using standardized criteria rather than relying 

solely on subjective interpretation.

Reliable
Measurements should be collected consistently across fellows, evaluators, and 

time points.

Actionable
Results should guide educational decisions and support meaningful 

intervention.

Educationally Meaningful
Each variable should represent an important dimension of learner development 

or competency progression.

Available
Data should be routinely collected within fellowship operations without creating 

additional administrative burden.

Predictive
Variables should contribute to identifying learner progression and potential 

educational risk over time.



Selection Matters

The goal was to identify the smallest set of variables that collectively 
provided the most comprehensive picture of learner progression.



Eight Variables. One Integrated View. 

Clinical Progression Knowledge & Skills Learner Development Environment & Awareness

Milestones: expected 
competency progression

Caseload: Adequacy of 
clinical exposure and 
efficiency

Knowledge: growth in 
critical care knowledge

Simulation: application of 
reasoning and skills

Confidence: Changed in 
perceived readiness

Engagement: 
Participation, timeliness, 
and follow-through

Preceptor stability: 
Continuity of preceptor, 
supervision, and feedback

Perception Gap: 
Alignment between self 
and preceptor assessment



Constructing the Model
Not every variable is measured at every milestone and 

that's intentional.



Variable Selection Matters 
Information is entered throughout the fellowship – not just at a single point in time. 

Variable Boot Camp Month 3 (M3) Month 6 (M6) Month 9 (M9)

Perception Gap - ✓ ✓ ✓

Milestone Achievement - ✓ ✓ ✓

Caseload Achievement - ✓ ✓ -

Knowledge (Rosh) Initial (8 weeks) ✓ - Repeat

Simulation Initial (8 weeks) ✓ - Repeat

Confidence Baseline (4-5 weeks) - - ✓

Preceptor Stability - ✓ ✓ ✓

Engagement ✓ - - -



Historical Cohorts & the Data Gap
The model was designed to evaluate change over time—but earlier cohorts did not include repeat knowledge 

or simulation assessments.

What Was Available 

For fellows in the 2022-2024* cohorts, the program retained baseline assessment data, including: 1) Initial Rosh knowledge 

assessment scores, 2) Initial simulation scores, and 3) Other available fellowship progression measures.

What Was Missing 

Repeat assessment data were not originally collected for: 1) Repeat Rosh knowledge scores, and 2) Repeat simulation scores. 

These assessments became part of the program’s data structure in the 2024* cohorts, where paired initial and repeat scores 
were available. 

Why the Missing Data Mattered

Without repeat knowledge and similation scores, the historical cohorts could not be evaluated in the same manner as later cohort.

The missing data limited the ability to: 1) Measure individual knowledge growth, 2) Evaluate progression in applied skill 

performance, 3) Compare trajectories consistently across cohorts, 4) Include earlier fellows in longitudinal model development, 

and 5) Examine historical patterns using a common analytical structure 



Longitudinal Assessment 

Baseline Measures

Establish each fellow’s starting point. 

Examples: Initial Rosh, initial simulation, and baseline confidence

Progress Measures

Monitor competency development. 

Examples: Milestones, caseload, preceptor stability, perception gap

Change Measures

Evaluate growth. 

Examples: Repeat Rosh, repeat simulation, confidence change, trajectory



Variable Weights 
Why Apply Weights? 

• Some variables directly reflect competency progression.

• Others measure knowledge, skills, consistency, or participation.

• Some provide context that strengthens interpretation.

• Treating all variables equally may obscure meaningful risk.

• Weighting allows critical indicators to exert greater influence on the overall score.

Because equal contribution does not mean equal importance. 

Weighting does not determine whether a variable matter. It determines how much influence that 

variable should have within the overall interpretation of progression. 



Developing the Weighted System

Step 1: Assign a “Raw” Score

Each educational variable is first assigned 

a standardized raw score using predefined 

assessment criteria.

Step 2: Apply the Weight

Each variable is assigned a relative weight 

based on its anticipated contribution to 

fellowship progression.

Step 3: Calculate the Weighted Score

Raw Score × Weight = Weighted Score

The weighted scores are then summed to 

generate the fellow's overall risk.



Why Non-Weighted & Weighted Scores?
Neither score is "better." They provide complementary perspectives on learner progression.

Non-Weighted Score

How is this fellow performing across all measured 
educational domains?
• Overall learner profile

• Broad performance summary

• Baseline comparison across fellows

• Objective representation of performance

Weighted Score

How should this performance be interpreted when 
educational priorities are considered?
• Educational significance

• Risk classification

• Prioritization of attention and resources

• Individualized educational planning

The non-weighted score describes performance 

engagement. 

The weighted score helps interpret its 

educational significance or high impact areas that 

emphasize progression. 



Weighted Scale 

Design Consideration Educational Rationale

Simple to understand Easily interpreted by educators, preceptors, and fellowship leadership.

Meaningful differentiation
Allows variables to contribute differently without creating unnecessary 

precision.

Reflects educational priorities
Emphasizes variables more closely associated with competency 

progression.

Reduces subjectivity
Avoids assigning arbitrary distinctions between variables that may not differ 

meaningfully.

Supports consistency Facilitates standardized application across fellows and cohorts.

The weighting system was designed to balance educational significance, simplicity, and practical 

usability.



Weighting Changes Educational Decisions
Two learners may appear identical using total “raw” scores...

...until educational priorities are considered. 

Before Weighting After Weighting

Overall Score Risk Classification

15 On Track

Weighted Score Risk Classification

13 Moderate Risk



Weighting on Educational Decision-Making

Although the overall score suggested acceptable progression, weighting 
revealed that the observed deficiencies occurred in variables more 

closely associated with successful fellowship progression.



From Performance Scores to Risk  
Why Risk Stratification?

• Is the learner progressing as expected?

• Should additional support be considered?

• Does the learner require closer monitoring?

• Are current educational strategies effective?

A raw & weighted score summarizes learner performance; however, leaders need more than a 

number. 

Risk stratification translates complex information (e.g., total score) into practical insight. 

They need to understand: 



Risk Categories 

Green — On Track

Learner progress aligns with program expectations. 

Characteristics: consistent progression, expected competency development, 
routine educational support, continue planning learning aactivities

Yellow — Moderate Risk

Red — High Risk

Learner progression suggests areas requiring additional educational support. 

Characteristics: emerging performance concerns, slower than expected 
progression, inconsistent performance, increased monitoring recommended

Learner progression suggests a substantial risk for delayed development without intervention. 

Characteristics: multiple concerning indicators, persistent performance deficits, significant deviation 
from expected trajectory, comprehensive educational review indicated



Looking Beyond Scores
How is that learner changing over time?



A Score Is a Snapshot—Not the Story
What does a weighted score tell us? What doesn’t a weighted score tell us?

A weighted score provides a valuable summary of 

learner performance at a specific assessment period.

It answers questions such as:

• What is the fellow's current level of performance?

• How is the fellow performing across multiple 

educational domains?

• Does current performance align with fellowship 

expectations?

A single score cannot determine:

• Is the fellow improving?

• Has performance plateaued?

• Is performance beginning to decline?

• Is the current score the result of sustained growth 

or recent deterioration?

• Does this learner require additional educational 

support?



Early Fellowship (Month 3 ⟶ Month 6)
Educational Focus

Building the Foundation

During the first half of the fellowship, fellows are transitioning from orientation to supervised clinical 
practice. Performance variability is expected as learners acquire foundational knowledge, develop clinical 

reasoning, and become familiar with workflows and expectations.

Educational priorities include:

• Building clinical confidence

• Developing critical care knowledge

• Applying knowledge in simulation and supervised practice

• Establishing effective learning habits

• Responding to coaching and feedback

Educational Interpretation: An improving trajectory during this phase generally reflects expected 

adaptation and successful progression.



Late Fellowship (Month 6 ⟶ Month 9)
Educational Focus

Refining Competency

By the latter portion of the fellowship, fellows are expected to demonstrate increasing consistency, clinical 
judgment, and readiness for more autonomous practice.

Educational priorities include:

• Consistent clinical performance

• Integration of complex decision-making

• Independent application of knowledge

• Professional accountability

• Readiness for transition to practice

Educational Interpretation: A plateau or declining trajectory during this phase may warrant greater educational attention 

because expectations have shifted from knowledge acquisition toward demonstration of sustained competence.



Trajectory Comparison

Early Fellowship (M3–M6) Late Fellowship (M6–M9)

Learning and adaptation Consolidation and refinement

Building competence Demonstrating competence

Variability is expected Consistency is expected

Frequent coaching Increasing autonomy

Growth is the primary expectation Sustained performance is the primary expectation



Using the Model
Educational analytics have little value unless they are 

presented in a way that supports timely  decision-making.



The Dashboard: Data into Insight
Where is this fellow performing overall?

Rather than reviewing separate reports, evaluations, and assessment tools, the dashboard integrates the 

fellow's educational data into a single, integrated learner profile.

Educational Variables 

Displays the current performance for each FellowTrack variable: milestones, caseload, knowledge, simulation, engagement, 

confidence, perception gap, and preceptor stability. 

Question: How is the learner performing across each domain?

Overall Fellow Score 

Displays the overall (raw) score generated from the model before educational weighting. 

Question: What does the learner’s overall performance look like when each variable contributes equally? 

Weighted Fellow Score 

Displays the overall score after applying educational weighting. 

Question: How does the learner’s profile change when performance priorities are considered? 



The Dashboard: Data into Insight
Trajectory 

Displays progression across fellowship milestones ⟶ M3, M6, and M9. 

Displays an early and late trajectory trend ⟶ improving, stable, or declining. 

Question: Is this learner progressing in the expected direction? 

Risk Classification

Displays both the raw and weighted risk.  

Question: Does this learner require additional attention, support, or resources to support progression?



The Dashboard: Data into Insight
Where is the learner 

today?
How did the learner get 

here?

Why did the learner 

receive this risk?

What should educators do 

next?

Overall Score

Weighted Score

Current Risk

Trajectory

Early Trajectory

Late Trajectory

Variable breakdown

Milestones

Knowledge

Simulation

Caseload

Monitor

Coaching

Review

Remediation



From Risk to Action 
Risk identifies who needs support but the educational drivers explain why.

Step 1: Identifying educational risk. 

The model first determines the learner’s current performance status. The fellow is either on track, moderate risk, or high risk. 

This identifies learners who may benefit from additional review, support, or resources. 

Step 2: Identifying the educational driver. 

Risk alone does not determine the intervention. It’s important for fellowship leadership to review the variables contributing to the 

fellow’s current status. Possible drivers include: milestone progression, clinical exposure (caseload), preceptor continuity, and 

knowledge development. 

Question: Why is the learner demonstrating increased risk? 

The goal is not to treat the risk level. The goal is to address the factor(s) contributing to 

that risk.



From Risk to Action 
Risk identifies who needs support but the educational drivers explain why.

Step 3: Matching the educational response 

Educational support is individualized according to the primary performance drivers rather than the risk category alone. 

Educational Driver Example Educational Response

Milestone progression Focused competency coaching and direct observation

Knowledge
Targeted reading, case review, or knowledge assessment 

remediation

Simulation Additional simulation with structured debriefing

Engagement Coaching regarding accountability, organization, or participation

Confidence / Perception Gap Reflective coaching, goal setting, and feedback alignment

Caseload Increased clinical exposure or focused patient assignments

Preceptor Stability
Improved continuity with assigned preceptors and feedback 

consistency



Applying FellowTrack
The focus is on educational decisions not scores. 



Case 1: Expected Progression 
The framework is not only designed to identify risk—it is also designed to 

confirm expected learner progression. 

Fellow Profile 

This fellow entered the fellowship with performance expectations consistent with a new APP entering specialty practice. 

Throughout the fellowship, the learner demonstrated steady progression across educational domains and remained aligned with 

expected competency milestones.

No formal educational concerns were identified.

Dashboard Snapshot 



Case 1: Interpretation & Response  

FellowTrack Interpretation

The fellow demonstrated:

• Consistent longitudinal improvement across multiple 

educational domains.

• Progressive milestone achievement consistent with 

fellowship expectations.

• Increasing confidence that remained aligned with observed 

competence.

• Stable engagement and learning behaviors.

• No educational indicators suggesting increased risk.

Overall, FellowTrack supported continuation of 

the planned educational pathway without 

modification.

Appropriate Educational Response

Continue standard fellowship progression. Provide: 

• Routine coaching

• Progressive autonomy

• Increasing clinical complexity

• Continued mentorship

• Ongoing longitudinal monitoring

No targeted educational support was indicated.

One of the most valuable outcomes of predictive 

analytics is confirming when learners are progressing 

exactly as expected.



Case 2: Early Identification with Recovery
Predictive educational analytics has value only if it leads to earlier educational 

support and improved learner progression.

Fellow Profile 

During the first half of the fellowship, the fellow demonstrated several indicators suggesting slower than expected progression. 

While no single variable was independently concerning, the combined patter result in a moderate risk classification. 

The FellowTrack model prompted a structured review, allowing leadership to implement targeted educational strategies before the 

learner experienced significant performance deficits. 

Dashboard Snapshot 



Case 2: Interpretation & Response  

1. Performance Drivers 

Primary educational drivers include: slower milestone 

progression, lower knowledge assessment performance, and 

reduced confidence early in the fellowship. 

Strengths include: consistently engaged, strong preceptor 

continuity, appropriate clinical exposure, and positive response 

to feedback 

2. Educational Response 

Individualized Educational Plan
Based on the identified educational drivers, faculty implemented 

targeted support rather than broad remediation. Educational 
responses included:

Additional milestone-focused coaching

Targeted review of core critical care concepts

Structured case discussions

Increased formative feedback

Follow-up review at the next assessment period

3. Outcome 

Educational Outcome
Based the Month 6 assessment: 

Milestone progression improved.

Knowledge scores increased.

Confidence more closely aligned with observed competence.

Overall trajectory demonstrated sustained improvement.

Risk classification returned to On Track.



Case 3: Persistent Risk 
FellowTrack helps leadership recognize when a more structured educational 

response may be warranted.

Fellow Profile 

During the first half of the fellowship, the fellow demonstrated mulitple indicators suggesting delayed progress. Despite targeted 

educational support following the Month 3 assessment, subsequent evaluations continued to demonstrate limited improvement 

and increaing divergence from expected competency progression. 

The longitudinal patter indicated that routine coaching alone was insufficient and that a structured remediation  plan was 

appropriate. 

Dashboard Snapshot 



Case 3: Interpretation & Response  
1. Performance Drivers 

Primary educational drivers include: delayed milestone 

progression, limited improvement in knowledge assessments, 

inconsistent simulation performance, persistent perception gap 

Secondary contributors include: variable confidence, slower 

acquisition of independent clinical reasoning

2. Educational Response 

Structured Remediation Plan
Because the learner demonstrated persistent risk across 

multiple assessment periods, a formal remediation plan was 

developed. 

The plan included:

Individualized learning objectives aligned with milestone gaps

Increased frequency of direct observation 

Scheduled simulation experiences targeting deficiencies 

Weekly coaching sessions 

Structured feedback after clinical experiences 

3. Outcome 

Educational Outcome
Following implementation of the remediation plan: 

Improvement in milestone progression 

Perception gap more closely aligned

Knowledge and simulation performance began to improve

The learner demonstrated an upward trajectory

Continued monitoring remained appropriate, the data 

suggested the remediation was producing  progress 



Formal Remediation

Formal remediation is not an educational failure. It is an individualized 
educational response designed to help learners achieve competency.



Three Learners, Trajectories, Decisions...
The framework is designed to understand how learners progress—not simply 

where they finish.
Case 1: Expected Progression

Steady improvement 

Routine educational / training support

Progressive autonomy

Case 2: Early Recovery 

Early identification 

Targeted educational response 

Return to expected progression 

Case 3: Persistent Risk 

Multiple concerning indicators 

Structured remediation

Improving trajectory following intervention 



Same Framework, Different Strategy
The goal is a consistent decision-making framework that scales the educational 

response according to each learner's developmental needs.



The Future of Educational Analytics
Better educational decisions lead to better learner 

development.



Considerations & Lessons
More Data Are Not Necessarily Better Data

You don’t need dozens of new assessments. The value of the 

framework comes from selecting meaningful, actionable, and 

educationally relevant variables rather than simply increasing 

the amount of data collected.

Takeaway: Thoughtful variable selection is more important 
than the number of variables.

Trajectory Tells a Richer Story 

One score provides a snapshot. Longitudinal patterns 

reveal learner development. Some of the most important 

educational conversations occurred when trajectory and 

current performance appeared to tell different stories.

Takeaway: How learners change over time often matters 
more than where they are today.

Weighting Improved Educational Conversations

Rather than focusing only on the overall score, educators 

began asking: 1) Which variables are driving this risk? 2) Why 

is this learner trending this way? 3) What educational 

response is most appropriate?

Takeaway: Weighting shifted conversations from scores to 
educational priorities.

Educational Judgment Still Matters 

The framework provides a common language and a 

structured process that can strengthen fellowship leadership 

discussions and improve consistency in educational decision-

making.

Takeaway: Analytics informed decisions; educators still 
made them.



Practical Advice for Building a Framework
Start with Your Educational Questions 

What educational decisions are difficult today? 

What information would improve those decisions?

What outcomes are we trying to influence

Start with the educational problem—not the technology.

Use the Data You Already Have

Many programs already collect valuable educational information, e.g., competency assessments, knowledge exams, simulation 

performance, clinical experience, and evaluations. 

The challenge is often integration, not collection. 

Keep the Framework Simple 

Begin with a manageable number of variables that are: objective, reliable, actionable, meaningful, and routinely available. 

A simple framework that is consistently used will have greater impact than a complex model that is difficult to maintain.



Practical Advice for Building a Framework
Build the Educational Process Before the Dashboard 

Technology should support the educational framework—not define it.

Develop: assessment strategy, scoring methodology, decision process, and educational processes. 

Only then build dashboards and reports. 

Continuously Evaluate and Refine 

Predictive educational models should evolve. 

Regular review: variable selection, weighting, risk thresholds, educational outcomes, and feedback structure 

Continuous improvement strengthens both the framework and the educational process. 



What I Hope You Take Away

Longitudinal 

assessment 

matters

Educational 

priorities should 

guide 

interpretation

Risk should lead to 

understanding—

not labels

Educational 

responses should 

be individualized

Analytics should 

support educators



Final Thought

The goal of predictive educational analytics is not to identify who will 
fail. It is to recognize when learners need support early enough that 

failure becomes less likely.



Questions?
Moneé Carter-Griffin, DNP, MBA, MAOL, APRN, ACNP-BC
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