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Questions to Consider
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Connecting learning through an assessment system
Oklahoma recognizes that a robust assessment system is tied closely to 
students’ learning and teachers’ instructional practices. (ESEA Plan, p. 48)

Moving Learning Forward: Academic Measures4

https://indd.adobe.com/view/278915bb-1f2b-46c7-a354-22e2a02681a8
https://indd.adobe.com/view/278915bb-1f2b-46c7-a354-22e2a02681a8


Elements of an assessment system

Source: http://www.nciea.org/featured-resources/classroom-assessment
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● There are multiple layers  
of an assessment system.

● The purposes and uses of  
assessment information  
differ at each layer.

● It is important to guard  
against practices that  
might have a negative  
impact on classroom  
instruction (e.g., teaching  
to the test, over-testing,  
narrowing of the  
curriculum, etc.).
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Considerations for connecting assessments in 
a system to move learning forward

See paper: “Not as Easy as It Sounds: 
Designing Balanced Assessment Systems”

Source: http://www.nciea.org/featured-resources/classroom-assessment
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https://drive.google.com/file/d/13NZmNRytk-U2-jhrno-hO6Dy0-Y_VW9J/view?usp=sharing
https://drive.google.com/file/d/13NZmNRytk-U2-jhrno-hO6Dy0-Y_VW9J/view?usp=sharing
http://www.nciea.org/featured-resources/classroom-assessment


Comprehensive
Assessments within the system allows students to demonstrate their understanding
in a variety of ways and reflects the breadth and depth of the state content 
standards. 

Moving Learning Forward: Academic Measures 7

Source: http://www.nciea.org/featured-resources/classroom-assessment
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Coherent
The assessment system reflects a systemic educational approach to promote 
deeper and more meaningful learning for students. Assessments in the system 
are compatible with the underlying model of learning 
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Source: http://www.nciea.org/featured-resources/classroom-assessment

http://www.nciea.org/featured-resources/classroom-assessment


Coherent
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Assessments and instruction are aligned to the standards. The standards outline 
grade-level expectations for what students should know and be able to do.
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Continuous
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Assessments measure student progress on an ongoing basis to provide timely 
evidence of learning.  
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Efficient
Each assessment within the system is non-redundant and provides timely 
information and evidence of student learning to make educational decisions. 
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1.      Which assessments are you giving now?
2.      Why are you giving this assessment?  How is it intended to be used?
3.      Is it fulfilling this purpose? How do you know?

4.      How does the assessment embody learning goals and what evidence 
of learning does it provide? 

5.      To what extent does the information and uses from this assessment 
overlap with another assessment?

Source: Thompson & Lyons (2017)

http://education-first.com/wp-content/uploads/2015/11/Assessment-Review-Playbook-11-17-15-FINAL.pdf


Useful
Assessments within the system provide timely information and evidence of what 
students know and are able to do to inform teaching and learning. 
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Alignment and 
Role of State 
Assessments
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State assessments within a balanced system
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State, district, and classroom assessments can work together in a coherent 
system of assessment . Doing so provides educators with timely information 
on students’ progress and overall achievement each year.

State assessments
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State Summative Assessments in a Typical Year
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Grade-Level Expectations

How far am I from 
end-of-year 

expectations?

• Is about proficiency on grade-level knowledge
• Is a single snapshot and does not tell the 

whole story
• Should be used in conjunction with district and 

classroom assessments to monitor progress 
and overall achievement
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State Summative Assessments from SY 2020-2021

16

Grade-Level Expectations

How much further am I from 
end-of-year expectations? 

• Is still a sound comparison to grade-
level expectations

• Tells us the “what” about student 
performance

• Does not tell us the “why” about student 
performance

• Helps us understand system-level 
supports that are necessary to help 
teachers and students 
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Data from state summative assessments
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OPIs pinpoint performance within a level to help us 
measure progress from one year to the next
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Grade 3-8 OSTP Performance Level Lookup Table
Grade 11: ACT/SAT OPI Conversion

Mean OPI scale scores 
pinpoint overall performance 
within a performance level. 

OPI scores are obtained by 
converting raw scores onto a 
common scale to account for 
differences in question difficulty 
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https://oklahoma.onlinehelp.cognia.org/wp-content/uploads/sites/5/2019/05/Performance_Level_Look_Up_Table_Spring_2021.pdf
https://sde.ok.gov/sites/default/files/documents/files/2019_SAT_ACT%20Standard%20Setting%20and%20Conversion%20Tablesv2.pdf


Why scale scores?
Which student showed more mastery?

Student A: 4/6 correct
Student B: 4/6 correct
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It's not about the number correct
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It's about the difficulty and complexity of what 
the student is being asked to do. 
● Difficulty refers to the likelihood that the student will respond 

correctly. 
○ How much effort is needed?(easy or hard)
○ How many people can answer the question correctly?

● Cognitive complexity refers to the mental processes required to 
meet the task.  
○ What kind of thinking, action, or knowledge must be demonstrated? 

(simple or complex)
○ How many different ways can a question be answered, a problem 

addressed, or a task accomplished?
Source: Sousa: How the Brain Learns
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Depth of Knowledge (DOK) is a way to 
measure Cognitive Complexity

What is the 
knowledge?

DOK 1
Recall and 

Reproduction

How can the 
knowledge be 

used?

DOK 2
Basic Application 

of Concepts 
and Skills

Why can the 
knowledge 
be used?

DOK 3
Strategic 
Thinking

What else can 
be done with 

the knowledge?

DOK 4
Extended  
Thinking
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DOK is not sequential

Recall and 
Reproduction

Skills and 
Concepts

Extended 
Thinking

Strategic 
Thinking
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DOK for MathRECALL AND REPRODUCTION SKILLS AND CONCEPTS STRATEGIC THINKING

Recall of information, 
facts, definitions, and/or 
a simple algorithm

Following a set 
of procedures.
(like a recipe)

Applying a formula

Performing a clearly 
defined set of steps. 

DOK 1 DOK 2 DOK 3

Requires students to make
some decisions about how 
to approach a problem or 
activity

Requires reasoning, 
planning, using 
evidence, and a higher 
level of thinking.

Complexity comes from 
a higher demand for 
reasoning, not harder 
problems. 
● Developing a logical 

argument, 
● Making conjectures, 
● Justifying responses,
● Solving non-routine 

problems

Working with problems 
that have more than one 
step. 

Collecting, classifying,
organizing, and   
comparing data. 

Organizing and displaying 
data in charts, graphs, and 
tables. 



DOK on the state summative assessment
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Source: Test and Item Specs: https://sde.ok.gov/assessment-material
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https://sde.ok.gov/assessment-material


Raising the DOK in math
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DOK 1
Find the difference.

5    - 4    

DOK 2
Using the digits 1 to 9 at most one time each, fill in the 
boxes to create three different mixed numbers that will 
make the equation true. You may reuse the same 
digits for each of the three mixed numbers.

5    - = 3 

5.N.3: Add and subtract fractions with like and unlike denominators, mixed 
numbers, and decimals to solve real-world and mathematical problems.

1
2

2
3

4
5

1
20

Source: https://robertkaplinsky.com/depth-of-knowledge-matrix-5th-grade/
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Raising the DOK in math
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DOK 2
Using the digits 1 to 9 at most one time each, 
fill in the boxes to create three different mixed 
numbers that will make the equation true. You 
may reuse the same digits for each of the 
three mixed numbers.

5   - = 3 

5.N.3: Add and subtract fractions with like and unlike denominators, mixed 
numbers, and decimals to solve real-world and mathematical problems.

4
5

1
20

DOK 3
Using the digits 1 to 9 at 
most one time each, fill in 
the boxes to make the 
smallest difference.

=

Source: https://robertkaplinsky.com/depth-of-knowledge-matrix-5th-grade/
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Assessing at different levels of complexity
● Skills and knowledge must be extended beyond the narrow 

contexts in which they are initially learned in order for deeper 
learning to occur.

● It is imperative for the learner to develop a sense of the application 
of the knowledge (or when the knowledge can be used). 

● Transfer most likely occurs when the learner knows and 
understands the underlying general principles that can be applied 
to problems in different contexts. 

● Conceptual knowledge promotes learning. 
● Learners are most successful at learning and will sustain their own 

learning if they are mindful of themselves as learners and thinkers
(i.e., use a metacognitive approach to learning and instruction). 

Source: How People Learn II (p.296)
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https://www.nap.edu/catalog/24783/how-people-learn-ii-learners-contexts-and-cultures


Assessing to move learning forward

● “Assessment can drive the process of learning and 
motivation in a positive direction by providing feedback 
that identifies possible improvements and marks 
progress” (p. 153).

● “Effective formative assessment articulates the learning 
targets, provides feedback to teachers and students 
about where they are in relation to those targets, and 
prompts adjustments to instruction by teachers, as well 
as changes to learning processes and revision of work 
products by students” (p.155). 

Source: How People Learn II
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https://www.nap.edu/catalog/24783/how-people-learn-ii-learners-contexts-and-cultures


Excel Team Case 
Study
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Math Theory of Improvement

Students will 
improve their 
mathematical 
reasoning and 
justification 
skills (as 
measured by 
rubric) each 
quarter.

Selecting and 
Implementing 
Cognitively Complex
Tasks
● Puzzle Problems

Teacher 
Knowledge and 
Skills

Teacher Mindsets 
and Beliefs

Student Attitudes 
and Beliefs

Student modeling to 
communicate understanding
● Selecting and 

Implementing Open Ended 
Tasks

● Address Unfinished 
Learning / Misconceptions 
/ Levels of understanding

● Facilitating discourse and 
connections

Student 
Knowledge and 
Skills

AIM

DRIVERS

CHANGE IDEAS



Math Networked Improvement Community

32
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Oklahoma Excel Math Improvement Fellows

Angie Ledgerwood

Oklahoma Connections Academy 
4th grade teacher and Excel team 
member year 1, Fellow years 2 and 
3.

Master teacher and Onboarding 
Trainer for OKCA. Also a member 
of First Year Instructional Coaching 
NIC.33

Tim Collier
McAlester High School math 
teacher during first two years as 
an improvement fellow.
Currently serving as McAlester 
Public Schools Secondary 
Academic Design Coordinator and 
year three improvement fellow.
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Puzzle Problem 32:  WODB  
Think about what you notice.  

Which one doesn’t belong?
Why?  Explain your reason.

Can you find a reason why a 
different option doesn’t 
belong?  Why?  Explain your 
thinking.



Math Briefs & Links
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https://bit.ly/whichonedoesntbelong
https://bit.ly/1920MathTheme
https://drive.google.com/file/d/191rmKdFbcicghRoNk41wsYiRsIaUd1YQ/view?usp=sharing
https://bit.ly/Mathwouldyourather
https://drive.google.com/file/d/1x2j7Yzcr04TS2VZBXT3obNtmbz81K3F1/view?usp=sharing


Year 1 AA Rubric
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Justification and Reasoning Data

McAlester 19/20

37

OKCA 19/20



Cognitively Complex Tasks
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https://drive.google.com/file/d/1Xxt3UQup8XDOsW3Yanh9Joj47CV79HOW/view?usp=sharing
https://robertkaplinsky.com/tool-to-distinguish-between-depth-of-knowledge-levels/


Puzzle Problem Rubric
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Implementing Cognitively Complex Tasks

McAlester 20/21

40

OKCA 20/21

*Data interruptions due to Covid
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Mathematical Modeling

Once students became familiar with explaining and justifying the 
reasons for their answers, the NIC moved up to implementing 
mathematical modeling tasks.  
These cognitively complex tasks incorporate:
• low floors/ high ceilings to enter the problem, 
• comprehension of the question, 
• selecting an appropriate strategy, establishing connections to the 

work, 
• and making sure the solution/model answered the original 

question.  
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Choosing appropriate tasks are important
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Student Facing Checklist
Before you turn in your math modeling, did you:

● Answer the problem (PS)
● Show an equation (Communicate)
● Use math words to explain (Connect)
● Explain how your answer connects to the problem with 

words(Connect)
● Show your thinking:  use pictures, models, tables, or some 

that explains how you got your answer (PS & Representation)
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Assess the Task- Formative or Summative
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Questions for Tim and Angie

● Describe your experience before Oklahoma Excel in assessing student 
thinking.

45

● What impact has using these tasks and rubrics had on 
teaching and learning in your classroom?

● What challenges, or limitations, have you encountered with 
using rubrics to assess student justifications?

● Can you describe how you use these tasks in your 
classrooms with students? 

● What advice would you give to other teachers who are 
interested in using complex tasks and rubrics?
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Next Echo
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• April 14th: 3:30-4:30
• Using Practical Measures to 

Move Learning Forward
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