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 Unpacking each stage requires more time than we 
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 Identification

 Status vs. Improvement

 Improvement vs. Growth

 Types

 Inferences Made

 Technical details

 Evaluation

 Alignment with Theory of 

Action

 Interpretations supporting 

a Theory of Action

 Data Constraints

 Equity

 Implementation

 Capacity considerations

 Simulations and testing

 Confirmation and re-

evaluation 

 Monitoring cycle



ESSA Requirements

 Two main components of the ESSA accountability system:

 Reporting requirements: States must continue to report by all required subgroups 

specified under NCLB

 School accountability determinations: States must categorize schools based on 

state-determined goals and methodology 

 The Accountability System 

 Based on multiple indicators and measure annual performance (§1111 (c)(4)(B)):

• Student proficiency on annual achievement assessments

• Another academic indicator (for elementary and middle schools)

• Graduation rate (for high schools)

• English language proficiency

• At least one additional indicator of school quality or student success (e.g., student 

engagement, educator engagement, advanced coursework, postsecondary readiness, 

school climate and safety)



ESSA Requirements (and Opportunities)

 Growth: Student growth and improvement models can be applied to

 Student proficiency on annual achievement assessment for high school

 Another academic indicator such as student growth for elementary and middle schools

 Growth as part of the English language proficiency indicator

 ESSA may highlight some possibilities  for states

 More appropriate considerations about progress toward college- and career-ready 

state standards

 Leverage the use of multiple measures that reflect deeper reporting about progress, 

rather than status

 Refine how achievement gaps are conceptualized in terms of both performance and 

progress (i.e., comparing rates of change)

 Supporting shifts in conversations toward continuous improvement rather than as 

judgments at the state and locally

 Ensuring that aggregations of indicators promote differentiation of schools reflecting 

the values and priorities of the state

 Alignment to CCSSO’s Accountability Principles

 Which ones are most valuable in your theory of action? 



Considering how Growth Aligns to CCSSO’s 

Accountability Principles (reference)

Principle Alignment of Growth

Alignment of performance

goals to college- and 
career-ready standards

Growth provides more granular information of progress toward CCR. It can lead to 

enhanced understandings of whether students are progressing toward college- and 

career-ready expectations. 

Annual determinations for 
each school and district

Growth data can provide more informative data used to support annual determinations. 

It can be a beneficial comparison to status indicators that communicate more nuanced 

change over time. 

A focus on student 
outcomes

Point-in-time growth and growth to standard can support greater access to 

understanding progress on student outcomes. Growth does not limit performance to 

proficiency or performance levels. 

Continued commitment to 
disaggregation

Disaggregated growth data supports meaningful inferences about groups of students. 

Historically underperforming groups’ progress can be made more accessible by 

communicating growth toward goals, rather than simply the status of the goal. 

Reporting of timely, 

actionable, and accessible 
data

The disaggregated reporting of growth data can facilitate more direct conversation about 

incremental improvement. The lagging nature of statewide achievement data can still be 

used to shift the conversation toward continuous improvement, which may be more 

evidence in growth vs. status. 

Deeper diagnostic reviews Planned supports and interventions may be better informed by including growth as an 

earlier indicator of progress over status. 

Building school and district 
capacity

Supports and interventions may have faster returns on investment by focusing on 

growth outcomes in addition to status outcomes, stoking support for the system. 

Targeting lowest performing 

schools

Adding growth as an indicator can change the way the lowest performing schools are 

classified. This can help identify schools in the middle of the performance distribution 

that are in danger of losing ground over time. 

Innovation, evaluation, and 
continuous improvement

A focus on growth as an outcome can influence conversations by prioritizing continuous 

improvement. Innovative ways of using growth metrics can enhance the ability of the 

accountability system to differentiate schools. 



ESSA Requirements (and Opportunities)

 ESSA puts the promotion of equity more fully in the hands of states

 Implications on the evaluation of models and their “fairness” characteristics 

 Highlights a need to support equitable access to understanding growth 

 Growth implicitly deepens the understanding of school performance 
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Understanding Growth and Growth Models

 Status vs. Improvement vs. Growth

 Status: The academic performance of a student or collection of students at a single point in 

time (the single red dotted cell).

Year

Grade 2011 2012 2013 2014 2015 2016

3 320 380 350 400 390 420

4 400 450 420 450 480 500

5 510 550 600 650 620 620

6 610 620 630 620 650 660

7 710 780 750 750 800 800

8 810 810 820 820 810 840
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Data Trends vs. Performance Focus

 Trends provide information about a student or groups of students

 Discussions can be driven more toward performance

 Can further the equity agenda
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ESSA Requirements (and Opportunities) Revisited

 ESSA puts the promotion of equity more fully in the hands of states

 Implications on the evaluation of models and their “fairness” characteristics 

 Highlights a need to support equitable access to understanding growth 

 Growth implicitly deepens the understanding of school performance 

 Considerations to Promote Equity

 Privileges progress toward target and beyond, rather than simply reaching the target

 Aggregation and disaggregation of growth can inform decisions about subgroups

 Multiple measures (for both accountability and reporting) expand conceptualizations of 

school quality

 Growth should contribute to differentiating schools as an indicator as well as in support 

of the system as a whole



Identifying Growth Models

 The level of access to the performance spectrum is only as good as the 

granularity afforded by specific growth and improvement models

 Model Types (examples)

1. Gain Score (vertical scale score change)

2. Trajectory (average gains over time)

3. Categorical (transition tables)

4. Residual gain (difference between current and expected given past scores using 

regression)

5. Projection (past scores predicting future scores through regressions)

6. Student Growth Percentiles (percentile ranks, SGPs)

7. Multivariate (value-added models, e.g. VAAS)



Identifying Growth Models

Adapted from Castellano and Ho (2013)

Primary Inference
Statistical Foundation 

(classification)
Growth Description Growth Prediction Value-Added

Gain-Based Model: 
Based on score gains and 

trajectories on a vertical scale 

over time

1. Gain Score

3. Categorical Model

2. Trajectory 

3. Categorical Model

1. Gain Score used as proxy 

for outcomes (i.e., links 

between aggregate/average 

gains and classroom/school 

membership)

Conditional Status Model: 
Scores in terms of expectations 

based on past scores

4. Residual Gain

6. Student Growth 

Percentile 

5. Projection Model

6. Student Growth Percentile 

Model

4. Residual Gains using 

Covariate Adjustment (i.e., 

links between average 

conditional status and 

classroom/school 

membership)

Multivariate Model: 
Uses entire student score 

histories as an outcome to 

associate higher than expected 

scores with particular 

educators

Not typically applicable Not typically applicable 7. Multivariate Model
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Identifying Growth Models

Adapted from Castellano and Ho (2013)

Characteristic 1. Gain Score 

(Raw, Simple, 

Average)

2. Trajectory  

(Growth to 

Standard)

3. Categorical 

(Transition Matrix, 

Value Table) 

4. Residual Gain 

(Percentile Rank 

of Residuals, 

Resid Difference, 

Covariate Model)

5. Projection 

(Regression

Model, Prediction 

Model)

6. Student Growth 

Percentile 

(Conditional

Status %ile,  %ile

growth  trajectory)

7. Multivariate 

(EVAAS, Layered 

Model, Cross-

classified Model)

Description Describes growth 

with simple 

differences or 

average gains over 

time

Extends gains or 

average gains in a 

predictable, usually 

linear fashion into 

the future

Defines growth by 

transitions among 

status categories 

(e.g., Basic, 

Proficient, 

Advanced) over 

time

Describes growth 

as the difference 

between current 

status and expected 

status give past 

scores

Uses past scores to 

predict future 

scores through 

regression 

equations

Percentile rank of 

current status in a 

reference group of 

students with 

similar scores 

Uses entire student 

score histories, 

including other 

subjects and 

teachers, to detect 

higher than 

expected student 

scores associated 

with particular 

teachers

Question 

Addressed

How much has a 

student learned on 

an absolute scale?

If this student 

continues on this 

trajectory, where is 

she likely to be in the 

future? 

How has this 

student grown in 

terms of transitions 

through categories 

over time? In which 

category will she 

likely be in the 

future? 

How much higher or 

lower has this 

student scored than 

expected given her 

past scores?

Given this student’s 

past scores, and 

based on patterns 

of scores in the 

past, what is her 

predicted score in 

the future?

What is the 

percentile rank of a 

student compared 

to students with 

similar score 

histories? What is 

the minimum SGP a 

student must 

maintain to reach a 

target standard?

Is this teacher 

associated with 

higher scores for 

his or her students 

than expected given 

all available scores 

and other teacher 

effects? 

Primary Inference Growth Description Growth Prediction Growth Description 

and Growth 

Prediction

Growth Description Growth Prediction Growth Description 

and Growth 

Prediction

Value-Added

Statistical Basis Gain-Based Gain-Based Gain-Based Conditional Status Conditional Status Conditional Status Multivariate 

Required Data 

Features

Vertical scale Vertical scale Articulated cut 

scores across years 

and grades. Values 

for value tables. 

Implicit vertical 

scale.

An interpretable 

scale. Assumptions 

of linear 

regressions.

Interpretable future 

scale or future 

standard. 

Large sample sizes 

for reliable 

estimation. 

For high-stakes 

value-added, many 

years of student 

data for stable 

teacher effects. 

Group-level 

Interpretation

Average gain Average trajectory or 

percentage of on-

track students

Average across 

value tables or 

percentages of on-

track students

Average residual 

gain

Average future 

prediction or 

percentage of on-

track students

Median or average 

SGP, percentage of 

on-track students

Only group-level 

interpretations: 

Teacher- and 

school-level 

“effects”
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Evaluating Growth Models

 The model selection should first and foremost be driven by the intersection of the 

interpretation and the theory of action1.

 Each model provides different results, some similar, some not. 

 What signals is the growth model communicating (e.g., Description vs. Prediction)? 

 How do these signals align with the goals of our accountability system as a whole? 

 Evaluating a growth model can be facilitated by applying a two-tiered approach

 Applying a framework for selection based on a set of (example) criteria

 Applying a framework for understanding the effort required to implement a model 

 Selection Framework 

 Policy criteria

 Technical criteria

 Implementation Framework 

 Understanding effort necessary based on state’s capacities in 4 distinct areas (more on this 

later)

1There are many ways to interpret the evaluation of inferences offered by growth models. Please see Castellano & Ho (2013) and Martineau 

(2016) for an in-depth review of growth characteristics.
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Selection Framework

 Policy-based Criteria

 Policy Goals/ Purpose: Alignment with Theory of Action. Why include growth?  

 Interpretation/ Inference Supported: What does the model tell us? Does it extrapolate 

beyond observed data? 

 Equity: Does the model expand our view of school quality fairly? 

 Resistance to Corruptibility: How “gameable” are prior scores? 

 Cost: How much does this thing cost to run?

 Utility: Is if useful? Does it support changes in behavior? 

 Technically-based Criteria

 Technical Goals/Purpose: How well does it differentiate individually and as part of the 

system? 

 Analytical Approach: What is the underlying computation for the model? 

 Data Availability: What are the data requirements of the model?  

 Consistency: What kind of stability does the model support in its classifications (e.g., are we 

factoring in scale drift)? 

 Equity: How unrelated are the model outputs to supposedly unrelated data (e.g., school and 

LEA demographics)

 Complexity: How complex are the results to explain to the public? How easily can results be 

integrated into the accountability system?
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Selection Framework: Alignment of ToA Goals with 

Interpretation  is Key

 What interpretations does each model support?

 Descriptive/Retrospective  vs. Predictive/Prospective vs. Both 

 A key aspect of evaluation is understanding whether models 

 Provide a description of what has occurred

 Provide a prediction of what is likely to occur

 Provide both descriptions and predictions



From Selection to Implementation

Congratulations! 

You’ve selected a great growth model… 

Now what? 
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From Selection to Implementation

High ImpactLow Impact

Applying the selection criteria can help 

highlight potential impact



From Selection to Implementation

High ImpactLow Impact

You want to creep up 

the Impact axis based 

on selection criteria
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High ImpactLow Impact

Selection criteria 

may only get you 

to this point



From Selection to Implementation

High ImpactLow Impact

This area requires a consideration of 

implementation, process, and communication 

required based on capacity  to implement



From Selection to Implementation

High ImpactLow Impact

High Effort

Low Effort

Effort necessary 

should inform 

capacity to implement



From Selection to Implementation

High ImpactLow Impact

High Effort

Low Effort

Low Capacity

High Capacity



From Selection to Implementation

High ImpactLow Impact

High Effort

Low Effort

Low Capacity

High Capacity

Sweet spot!

But you may not start 

there…



From Selection to Implementation

 A capacity framework can be a useful tool for implementing a growth model 

(or any initiative) and continuously improving through re-evaluation



From Selection to Implementation

 A capacity framework can be a useful tool for implementing a growth model 

(or any initiative) and continuously improving through re-evaluation

 Century (1999) offers a framework focusing on 4 types of capacities that 

raise key questions on the effort required to implement well

 Human Capacity: The knowledge, skills, will, and view of self of key stakeholders of the 

system and those who will be part of increasing stakeholders’ capacity to use data 

effectively

 Organizational Capacity: The interactions, relationships, and communications among 

individuals in the system that shape culture regarding data use and set the tone for 

collaboration

 Structural Capacity: The elements within the system that exist independently of the 

individual involved, such as policies, procedures, and formalized practices of a system

 Material Capacity: The fiscal and staffing resources and other material supports, 

including in-kind time, meeting space, technological and reporting capabilities, and 

transportation/travel available to support the system



Activity 1 (25 minutes)

 Refer to:

 Growth model overview handout

 Policy and technical criteria handout reference

 Self-identify as: 

 We have adopted a growth model

 We have yet to adopt a growth model

 If you have, how can the policy and technical criteria help you develop statements 

that communicate the value proposition growth offers?

 Highly prioritized criteria can formulate guiding principles or talking points about “the why” 

 Respond to the questions posed by the policy and technical criteria 

 If you have not, which are those questions that can or cannot be easily 

answered? Why

 Respond to the questions posed by the policy and technical criteria 

 Your task

 Review individually (5 minutes)

 Share in small groups (10 minutes) 

 Discuss in large group  (10 minutes) 



Activity 2 (25 minutes)

 Refer to: The capacity types provided in the handout

 Reflect on the current capacity of the accountability group in your department 

and the SEA in general. 

 Consider the questions posed associated with each capacity

 Identify the areas that you believe to be the biggest strengths for your group and SEA 

• What makes these areas low effort? 

• What has facilitated high capacity in that area? 

• What lessons learned might you share with others? 

 Identify the areas that you believe to the biggest weaknesses for your group and SEA 

• What behaviors are necessary to increase this type of capacity to bridge the gap to success? 

• Generally, how realistic is the effort required to turn this area into a strength? Note that capacity 

exists on a continuum and may be complementary (see next question)? 

• Do opportunities exist to leverage a strength area to mitigate a weakness? 

 Your task

 Review individually (5 minutes)

 Share in small groups and take notes (10 minutes) 

 Discuss in large group  (10 minutes) 



Next Steps: Accountability Systems (Take-Aways)

 General Process for Developing an Accountability System:

 Confirm a coherent theory of action for the new school accountability system aligned 

with the state educational vision exists.

 Engage stakeholders to identify a list of potential indicators that will support the theory of 

action for school improvement.

 Evaluate the indicators relative to relevance, coherence, technical quality, compliance, 

burden/cost, and potential unintended consequences.

 Decide which indicators will inform accountability determination and which will be 

reporting indicators. Write rationales for the inclusion of each indicator in either 

accountability or reporting systems. 

 Begin to collect data to start modelling both the indicator(s) themselves and how they fit 

together before high-stakes use AY 2017-2018.



Next Steps: Growth Model (Take-Aways) 

 2 Concurrent Paths and 1 Follow-Up

 Select; Implement 

 Model and Confirm 

 Next Steps for Growth Models (or any new analysis):

 Identify a growth model lead who will be responsible for the advocacy and 

implementation of the growth model

 Examine the technical capacity internal to the SEA (using questions to confirm with 

leadership the selection of a model)

 Ensure SEA executive leadership understands the purpose and meaning of growth, the 

growth model, and how it increases understanding of student performance. This should 

include other groups that leverage assessment data (e.g., instructional, school 

improvement monitoring, program evaluation, etc.)

 Reflect on the areas of greatest strength and weakness with regard to capacity areas 

(establishing a work plan to address capacities that are incomplete or unaddressed)

 Identify key agencies or local partners who can help disseminate information and 

understanding of the growth model and the larger system

 Simulate the results, aggregation, and integration into the larger accountability system to 

confirm assumptions 
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