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Theory of Action
The theory of action in systems of standards,

Theory of Action

assessment, and accountability is that educators
will use data for instructional improvement top
benefit all students.

1. Is that happening?
2. What are the obstacles preventing that from 

happening in some settings?
3. How can those obstacles be removed?
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Presentation Framework*Presentation Framework  
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)

*Framework based on Dr. 
Richard Paul’s 8 parts of 
thinking and Dr. Nathan 

Balasubramanian & Bankes, 2012

Balasubramanian’s 
Designing Learning Model 
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Key QuestionsKey Questions
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Key Questions―Why?

• Can we link student learning gains to the work of 

Key Questions  Why?

Ca e stude t ea g ga s to t e o o
teachers and principals? On a large‐scale, is 
informing and improving instructional practices 

bl d ?attainable system‐wide? 

• Can we have our students meet or exceed the new 
Common Core State Standards without teachers 
actively engaging both students and parents in theactively engaging both students and parents in the 
learning process (from student and parent 
perspectives)?p p )
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PurposePurpose
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Purpose & Objectives―Why?
• Ensure participants experience – “hands‐on and 
minds‐on” – some of the tools for furthering

Purpose & Objectives  Why?

minds on   some of the tools for furthering 
meaningful conversations around teaching and 
learning as we tell our story on capacity building 
by connecting instruction to student growth andby connecting instruction to student growth and 
achievement results on state and district 
assessments

• Show how teachers, students, and parents were 
ti t d t i b b imotivated on core competencies by being 

transparent about student learning along novice‐
expert continuums on standards and sub‐content p
areas 
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Skeptic ― State assessments, not “formative”

Why should I “dig” into the TCAP data Item MapsWhy should I  dig  into the TCAP data Item Maps
when our district uses MAPS/Acuity testing? Our 
di i d ’ f C b i ddistrict doesn’t focus on TCAP, but we are required 
to talk to parents about district’s NWEA MAPS / 
CTB’s Acuity testing results during parent teacher 
conferencesconferences. 
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Purpose ― Pre‐write & Conversation
What are some significant obstacles you have
encountered that prevent teachers and principalsencountered that prevent teachers and principals
from having meaningful conversations on teaching
and learning using dataand learning using data . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . And what are some
strategies you have employed to mitigate these
obstacles? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Balasubramanian & Bankes, 2012

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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InformationInformation
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Information― How?
• Using Means with Meaning

Information  How?

• Goal Setting – Real Change vs. Noise

• HarnessData® – Leveraging Web‐based Tools

• Quarterly Comprehensive Reports – Quadrant 
Plots of Schools and Instructional Implications 
at School Level  
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Understanding VariationUnderstanding Variation
Mean (Average)

95% “CI” 
Upper Limit

95% “CI” 
Lower Limit

There will always be variability (variation) between people, strategies, learning 
outcomes, and so on. We need to ask . . .

Balasubramanian & Bankes, 2012

What is the variation trying to tell us about a process, and about the people
that work within the system?
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Two Common Mistakes to AvoidTwo Common Mistakes to Avoid

To leverage what works in instruction, asTo leverage what works in instruction, as 
leaders, we should know when to ADJUST

 Ascribe variation to a special cause, when in 
fact the cause belongs to a common causefact the cause belongs to a common cause 
(system) – False Alarm
 Ascribe variation to a common cause Ascribe variation to a common cause 
(system), when in fact the cause was special –
Missed Opportunity
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What and how much are students learning?What and how much are students learning?

Norm‐Referenced  Criterion‐Referenced  Value‐Added          
Assessments Assessments Analyses
Percentile Scores Scale Scores Performance Index Scores

(one approach)

Some common questions that these scores & analyses might help answer

How does a student’s  How does a student stack  How does a student’s 
achievement stack up 
against the achievement of 
other similar students?

up against the established 
benchmarks of 
achievement?

current level of 
achievement stack up 
against the student’s past 
l l f hi t?level of achievement?

What is the relative 
standing of the student 
across a broad domain of

What content and skills has 
the student mastered?

What instructional 
strategies (used by a 
teacher) might beacross a broad domain of 

content?
teacher) might be 
contributing to student’s 
growth in learning? Balasubramanian & Bankes, 20126/27/2012 14



Confidence Intervals – Ghosh MethodConfidence Intervals  Ghosh Method

n = number of students
z = critical value 
(z = 1.645 for 90%; z = 1.96 for 95%; z = 2.33 for 98%; z = 2.575 for 99%)
p = percentage PROFICIENT
q = difference between 100% and the percent PROFICIENT
π = proportion in the population that falls in the Upper/Lower Limitπ = proportion in the population that falls in the Upper/Lower Limit 
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Sample “SMART” Growth Goal
Specific, Measurable, Attainable, Research‐based, & Time‐phased

For example for a district with a median growth percentile (MGP) of 56 in Math forFor example, for a district with a median growth percentile (MGP) of 56 in Math for
Hispanic students (and 95% Confidence Interval value of 3), a SMART goal might be

Improve the median growth percentile (MGP) of 
Hispanic students in Math by at least 5%* above 
their last year’s MGP (from 56 to ≥ 59)

*(3/56)x100% = 5%
Recently, I created a Confidence Interval Calculator for Colorado GT Directors, titled
NBs_CI_Calculator. All they had to do was to plug in the number of students (N) and the
percentage (%) of students who were Advanced or the Median Growth Percentile in
Columns “C” and “D” The 95% Confidence Interval & the % increases were calculated for themColumns  C  and  D . The 95% Confidence Interval & the % increases were calculated for them.

Balasubramanian & Bankes, 20126/27/2012 16



Using the CI CalculatorUsing the CI Calculator 

Balasubramanian & Bankes, 20126/27/2012 17



Why “SMART” Goals
Specific, Measurable, Attainable, Research‐based, & Time‐phased

With a “Confidence Interval” (“CI”) Calculator,
districts and schools should:

• Establish precise andmeasurable goalsEstablish precise and measurable goals . . .

. . . and achieve these goals by:

• Setting high learning expectations for all students
• Targeting specific performance and thinking skillsTargeting specific performance and thinking skills 
for developing every student based on their 
individual strengths and needs

Balasubramanian & Bankes, 20126/27/2012 18



Demonstration of HarnessData®

A tool linking reliable and valid district and state

Demonstration of HarnessData  

A tool linking reliable and valid district and state
assessment results to teacher and principal

kwork.
https://HarnessData.org

Balasubramanian & Bankes, 20126/27/2012 19



Quadrant Model – Visualizing DataQuadrant Model  Visualizing Data
Students making a YEAR or MORE THAN a YEAR’S GROWTH in one year

Proficient

Advanced

Basic

Below Basic

45% + 9% = 54% 
≥ year’s growth

Students LOSING GROUND in one year
Balasubramanian & Bankes, 20126/27/2012 20



Strength Charts – Mining DataStrength Charts  Mining Data
Norm‐Referenced Content Standards 

Value Added Criterion Referenced S b t t AValue‐Added Criterion‐Referenced Sub‐content Areas

Balasubramanian & Bankes, 20126/27/2012 21



Sample “Kid Map” for Goal SettingSample  Kid Map  for Goal Setting
Expert

Higher‐
level 
Thinking & g
Reasoning

Lower‐Lower
level 
Thinking & 
Reasoning

Balasubramanian & Bankes, 2012
Novice
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Feedback from Principals
• Your data analysis and reports helps us reflect

h i h d i h

Feedback from Principals

on what we might do now without 
compromising on content

• It is helping us find ways to celebrate our 
teachers’ work

• It is leading to great conversations with our 
teachers

• This data is also helping us reflect and 
evaluate instructional practicesevaluate instructional practices

Balasubramanian & Bankes, 20126/27/2012 23



More Principal Feedback
• Our teachers are better consumers of data 
now

More Principal Feedback

now
• It is allowing us to have meaningful

h d d ff f hconversations with data and staff for the 
Unified Improvement Plans

• I have appreciated the Incremental Proficiency 
(“IP”) scores. Teachers are embracing it as well

• Your reports give us valuable information and 
guides our work beyond what Acuity providesg y y p

Balasubramanian & Bankes, 20126/27/2012 24



Other Principal and Parent Feedback
• We are beginning to influence our teacher 
behavior with the data

Other Principal and Parent Feedback

behavior with the data
• All of us enjoy getting your report

Parents and Board members too have felt they
have better understanding of data this past year.g p y

• I learned a lot about data and how to 
i i I f l lik h Di iinterpret it. I felt like the District 
Accountability Committee was really looking 
at accountability by using the dataat accountability by using the data 
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Interpretations and InferencesInterpretations and Inferences
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Interpretations and Inferences – How?

Understanding Scale Scores

Interpretations and Inferences  How?

Understanding Scale Scores
Growth and Achievement Definitions
G idi Q i f C iGuiding Questions for our Conversation
• PLC Quadrants
• Strength Charts
• Kid MapsKid Maps
• Quadrant Plots and Incremental Proficiency
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Understanding scale scores*Understanding scale scores
A scale score is a transformation of a raw score (number of items 
answered correctly) into an equal‐interval scale using cut scoresanswered correctly) into an equal interval scale, using cut scores
determined through the process of standard setting. For e.g., 

* From 2009 PAWS Technical Report. See pp. 89‐90 for complete list

Balasubramanian & Bankes, 20126/27/2012 28



Achievement and Growth DefinitionsAchievement and Growth Definitions 
PAWS (Proficiency Assessments For Wyoming Students) Proficiency Levels => 
4 00 4 99 Ad d 3 00 3 99 P fi i t4.00‐4.99 = Advanced; 3.00‐3.99 = Proficient; 
2.00‐2.99 = Basic;  1.00‐1.99 = Below Basic

Performance Index =  Proficiency Level + Incremental Proficiencyy y
Incremental Proficiency = (Student Scale Score – LOSS)/(HOSS – LOSS)

High Achievement ≥ Proficient = 3.00 or above
Low Achievement < Proficient = 2 99 or belowLow Achievement < Proficient = 2.99 or below

Value‐added Growth = Students’ PAWS Performance Index (Year N) ‐ Students’ PAWS 
Performance Index (Year N‐1) 

h b lLow Growth ≤ ‐0.01 or below
High Growth ≥ +0.01 or above
Typical Growth = 0.00
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Visualizing Data with PLC QuadrantsVisualizing Data with PLC Quadrants
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Some Questions on PLC Quadrants

• What information and insights can you glean

Some Questions on PLC Quadrants

What information and insights can you glean 
from the graph?

• What are some questions you will be asking 
( lf ll d h )(yourself, your colleagues, and your teachers) 
as a district/building leader?

Balasubramanian & Bankes, 20126/27/2012 31



Mining Data with Strength ChartsMining Data with Strength Charts
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Some Questions on Strength Charts

• What information and insights can you glean

Some Questions on Strength Charts

What information and insights can you glean 
from the chart?

• What are some questions you will be asking 
( lf ll d h )(yourself, your colleagues, and your teachers) 
as a district/building leader?
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Understanding Scale Scores & GrowthUnderstanding Scale Scores & Growth

However, a .01 change in the Advanced 
Performance Level is not the same as a .01 
change in the Proficient Performance Level or 
lower. The learning scale in the “Kid Maps” is a 
l i h i llogarithmic scale.

To understand this difference, let’s listen to
changes in sound intensity in decibels

Balasubramanian & Bankes, 20126/27/2012 34



Acuity Transformed & Aligned to TCAPAcuity Transformed & Aligned to TCAP
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MAP Transformed & Aligned to TCAPMAP Transformed & Aligned to TCAP
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Standards and Assessments
Standard 1 Standard 2 Standard 3, etc.

E t“PI” 4 99 “IP” 0 99Expert“PI” = 4.99 “IP” = 0.99

or
es

Sc
or
es

ce
 In

de
x 
Sc
o

Pr
of
ic
ie
nc
y 

Pe
rf
or
m
an

c

re
m
en

ta
l P

“P
I”
 =
 P

“I
P”

 =
 In

cr
Balasubramanian & Bankes, 2012

Novice“PI” = 1.00 “IP” = 0.00
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Leveraging Science of Measurement 
f h dfor Teaching and Learning

https://harnessdata org/Item Maps/GR3‐10 IMbCA 2007 2010 htmlhttps://harnessdata.org/Item_Maps/GR3 10_IMbCA_2007_2010.html
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Some Questions on “Kid Maps”

• What information and insights can you glean

Some Questions on  Kid Maps

What information and insights can you glean 
from the “Kid Maps”?

• What are some questions you will be asking 
( lf ll d h )(yourself, your colleagues, and your teachers) 
as a district/building leader?
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Transparency Rules with Quadrant PlotsTransparency Rules with Quadrant Plots

Balasubramanian & Bankes, 20126/27/2012 40



Instructional Implications of “IP” ScoresInstructional Implications of  IP  Scores

Balasubramanian & Bankes, 20126/27/2012 41



Some Questions on QPs & IPs

• What information and insights can you glean

Some Questions on QPs & IPs

What information and insights can you glean 
from the graphs and charts?

• What are some questions you will be asking 
( lf ll d h )(yourself, your colleagues, and your teachers) 
as a district/building leader?
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ConceptsConcepts
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Concepts― How? Ideas First,Words NextConcepts  How? Ideas First,Words Next
“One has to already to know something in
order to be capable of asking a thing’s name”
― Ludwig Wittgenstein (1958)

1. Confidence Interval Calculator 6. Normative Growth

2. Criterion‐Referenced Achievement 7. Performance Levels (Below 
B i /U ti f t B i /P ti llBasic/Unsatisfactory; Basic/Partially 
Proficient; Proficient; Advanced)

3. False Alarm 8. Quadrant Labels

4 L i h i “Kid M ” S l 9 L b i L di L i4. Logarithmic “Kid Map” Scale 9. Laboring; Leading; Learning; 
Looking

5.Missed Opportunity 10. Value‐added Growth
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Goal SettingGoal Setting

• Use “Strength Charts” and “Kid Maps” withUse  Strength Charts  and  Kid Maps  with 
parents and students to co‐opt them in the 
learning process during goal setting in “Plans”learning process during goal setting in  Plans

• Student can see and pace themselves on this 
“universal measuring stick” for learninguniversal measuring stick  for learning    
(1.00‐4.99 scale on state assessments and 
0 00 0 99 scale on interim assessments)0.00‐0.99 scale on interim assessments)
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Motivate and Connect with PurposeMotivate and Connect with Purpose
By students tracking their learning progress on 
“novice―expert” continuums, they

– Connect learning with a purposeg p p
– Develop confidence in their own learning ability
– Think harder and smarterThink harder and smarter
– Learn faster and better
– Find learning fun and enjoyableFind learning fun and enjoyable
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AssumptionsAssumptions
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Assumptions―What?

1. (Current) Limitations of Standardized

Assumptions  What?

1. (Current) Limitations of Standardized 
Assessments

2. Power of Meaningful Conversations2. Power of Meaningful Conversations
3. Understanding “What and How Much Students
are Learning”are Learning
• Norm‐Referenced
C it i R f d• Criterion‐Referenced

• Value‐Added
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Recap of meaningful conversationsRecap of meaningful conversations
• Understand existing state
• Plan for desired state
• Identify barriers and constraintsy
• Find solutions to barriers and constraints
• Use data to ask questions and tell the story• Use data to ask questions and tell the story
• Bring focus and intentionality to 

h k L i i h kthe work – Learning is the work
• Use data to evaluate progress
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What and how much are students learning?What and how much are students learning?

Norm‐Referenced  Criterion‐Referenced  Value‐Added          
Assessments Assessments Analyses
Percentile Scores Scale Scores Performance Index Scores

(one approach)

Some common questions that these scores & analyses might help answer

How does a student’s  How does a student stack  How does a student’s 
achievement stack up 
against the achievement of 
other similar students?

up against the established 
benchmarks of 
achievement?

current level of 
achievement stack up 
against the student’s past 
l l f hi t?level of achievement?

What is the relative 
standing of the student 
across a broad domain of

What content and skills has 
the student mastered?

What instructional 
strategies (used by a 
teacher) might beacross a broad domain of 

content?
teacher) might be 
contributing to student’s 
growth in learning? Balasubramanian & Bankes, 20126/27/2012 50



In Conclusion . . . We learned aboutIn Conclusion . . . We learned about
• An intuitive, transparent, easy to understand, web‐
based, outcome‐analytic solution,based, outcome analytic solution, 

• That can drive professional learning community 
(PLC) conversations,

• To craft personalized instructional strategies and 
interventions for every student,

• Which can specifically and effectively be• Which can specifically and effectively be 
documented in students’ Individualized Plans,

• For collaboratively and continuously improvingFor collaboratively and continuously improving 
instructional practices with “SMART” goal setting 
and monitoring them throughout the year.
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Implications and ConsequencesImplications and Consequences
1. Key Questions 
(Pretest)

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Implications & Consequences―What?Implications & Consequences  What?

Post‐test
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Point of ViewPoint of View
1. Key Questions 
(Pretest)

8. Point of View
(Critical Thinking,
P bl S l i

What
= 6, 7, 8

How
= 3, 4, 5

7 Implications

Problem Solving,
and other higher‐
level literacy skills 
in the  Designing 
Learning Model)

Why
= 1, 2

2. Purpose 
(Inquiry Scenario)

7. Implications, 
Consequences
(Post‐test)

3. Information
(Direct Instruction)6. Assumptions 

(Review)

4. Interpretations 
& Inferences
(Guided Inquiry Activity)

5. Concepts
(Academic 
Language)
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Point of View―What?Point of View  What?

Despite (current) limitations of district and p ( )
state assessments in measuring 21st century 
skills, we can still leverage principles from the , g p p
science of measurement “to ensure that all 
students learn and grow” on the novice‐g
expert continuums by continually acting on 
these assessment results. 
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Closing with a Teacher ReflectionClosing with a Teacher Reflection 

“I really do try to improve as a teacher, buty y p ,
when you don’t know what it is you’re not doing
you keep doing the same thing because you
have no new information to change what you’re
doing.”

You have received plenty of new information today.
Pl k f i d J lPlease take a few minutes to record your Journal
Entries, some of the things I learned today are . . . 
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QuestionsQuestions 

C I f iContact Information 
Dr Nathan Balasubramanian Dr Paul R BankesDr. Nathan Balasubramanian
E‐mail: Nathan@iLearnLLC.com
Cell: (720) 936‐5999

Dr. Paul R. Bankes
E‐mail:  PBankes@msn.com
Cell: (970) 443‐0820
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