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Questions We’ll Begin to Explore Today

 What is deep learning and why is it important for every student?

 How can we move students from surface learning [NEAR 

TRANSFER] to deeper learning [FAR TRANSFER]?

 How do “actionable” feedback and “actionable” assessments 

advance learning?

 What 5 essential “Teacher Moves” can improve lesson or unit 

planning and deepen learning?



How do you know when students are 
doing rigorous work and thinking deeply?

 Quickly jot down 2-3 words/phrases that 
immediately come to mind when you think of 
“cognitive rigor” as it relates to instruction, 
learning, and/or assessment in your classroom.

http://maverikeducation.blogspot.com/2014/02/clarifying-and-personalizing-definition.html


Indicators of Cognitive Rigor
(Hess 2018, 2023, 2025)

 Making connections to consolidate the learning
 Applying what’s been learned to new or novel situations, 

also known as (far) transfer
 Tasks providing productive struggle - Challenge with “just 

right” support
 (Sometimes) Higher-order thinking: analyzing, evaluating, 

and creating
 Collaboration and discourse that uncovers thinking and 

reasoning
 Questioning that shifts student roles from taking in 

information to constructing meaning

Cognitive Rigor and 
Engagement
RbD, pp. 20-21



The Hess Cognitive Rigor Matrix integrates 
Bloom + Webb

Different states/schools/teachers use different models to 
describe cognitive rigor. Each addresses something 
different, but related. 

• Bloom – What type of thinking (verbs) is needed to 
complete a task?

• Webb – How deeply do you have to understand the 
content to successfully interact with it? How complex is 
the content?



Building Upon Webb’s Depth of Knowledge Framework

• DOK-1 – Recall & Reproduction – Anything you could memorize (fact, term, rule, concept, or perform 

routine skill – decoding, calculating)

• DOK-2 - Basic Application of Skills/Concepts – Connecting information, conceptual knowledge, routine 

tasks with decision points along the way (e.g., cause-effect, main idea, summarize, observe, predict)

• DOK-3 - Strategic Thinking - Requires reasoning, developing an approach, making, justifying & 

supporting conclusions or solutions; abstract, complex, non-routine; more than one possible answer or 

approach (e.g., theme, bias, critique/prove reasoning, build argument) 

• DOK-4 - Extended Thinking – processing multiple sources or conditions of the problem /task; 

developing an approach, making and justifying & supporting conclusions or solutions; more than one 

possible answer or approach (e.g., research a topic)



The Hess Cognitive Rigor Matrices Apply
Webb’s DOK to Bloom’s Cognitive Process Dimensions

Depth +
Thinking

Level 1
Recall & 
Reproduction

Level 2
Skills & Concepts

Level 3
Strategic 
Thinking

Level 4
Extended 
Thinking

Remember - Recall, locate basic facts, 
details, events

Understand - Select appropriate words to 
use when intended meaning 
is clearly evident

- Specify, explain 
relationships
- summarize
– identify main ideas

- Explain, generalize, or 
connect ideas using 
supporting evidence 
(quote, example, data …)

- Explain how 
concepts or ideas 
specifically relate to 
other content 
domains or concepts

Apply - Use language structure 
(pre/suffix) or word 
relationships 
(synonym/antonym) to 
determine meaning

– Use context to identify 
meaning of word
- Obtain and interpret 
information using text 
features

- Use concepts to solve 
non-routine problems

- Devise an approach 
among many 
alternatives to 
research a novel 
problem

Analyze - Identify whether 
information is contained in a 
graph, table, text feature, 
etc.

– Compare literary elements, 
terms, facts, events
– analyze format, 
organization, & text 
structures

- Analyze or interpret 
author’s craft (literary 
devices, viewpoint, or 
potential  bias) to 
critique a text

– Analyze multiple 
sources
- Analyze 
complex/abstract 
themes

Evaluate “UG” = unsubstantiated 
generalization

– Cite evidence and 
develop a logical 
argument for conjectures

- Evaluate relevancy, 
accuracy, & 
completeness of 
information

Create - Brainstorm ideas about a 
topic

- Generate conjectures 
based on observations or 
prior knowledge

- Synthesize information 
within one source, data 
set, or text

- Synthesize 
information across 
multiple sources or 
texts



The Hess Cognitive Rigor 
Matrices

 Content-specific examples of DOK-level tasks
 Provide a range of possibilities for each DOK level: More than 
one way to think about DOK 
 Not limited to these descriptors, but provide some guidance 
for instructional & assessment planning

 When you SHIFT DOK levels, you SHIFT student roles from 
taking in information to producing information and constructing 
knowledge



Connecting the assessment purpose with the
mental processing required at each DOK level …

• DOK 1 = Acquire Foundation
• DOK 2 = Apply, Connect, Conceptualize

• DOK 3 = Deepen & Construct Meaning
• DOK 4 = Extend, Transfer, Broaden Meaning

NEAR 
Transfer

FAR 
Transfer



DOK 
Levels Teacher Roles Student Roles

1 • Questions to focus attention (Who? What? 
Where? How? When?)

• Directs, leads, demonstrates, defines
• Scaffolds for access & focus

• Acquires vocabulary, facts, rules
• Memorizes, recites, quotes
• Practices, restates

2 • Questions to differentiate/ classify, draw out 
inferences, check conceptual understanding 
(Why? What conditions? Give example/non-
example?)

• Builds conceptual schemas

• Explains relationships, sorts, classifies, compares, 
organizes

• Makes predictions based on estimates, 
observations; proposes

3 • Questions to probe reasoning and underlying 
thinking (How do you know? What is the hard 
evidence?  

• Designs tasks requiring reasoning & proof

• Uncovers relevant, accurate, credible information 
or  flaws in a design

• Develops supporting (hard) evidence for 
conclusions or claims

• Tests ideas, solves non-routine problems

4 • Questions to extend thinking, explore 
alternative sources, broaden perspectives 
(What are the potential biases? Can you 
propose an alternative model?

• Transfers and constructs knowledge
• Modifies, creates, elaborates based on new 

sources
• Investigates real-world problems and issues

Shifting Roles by DOK Level
RbD, Figure 1.2 p. 24
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DOK 1 = Acquire a 
Foundation

DOK 2 = Apply, Connect, 
Conceptualize

NEAR Transfer:
Students can replicate what they 
have been taught in the same way 
they were taught (practicing drills).

Source: Hess (2025) Applying DOK and 
Cognitive Rigor, Figure 4.2



DOK 3 = Deepen & 
Construct Meaning

DOK 4 = Extend, 
Transfer, Broaden 
Meaning

FAR Transfer: 
Students apply what they learn 
in a new way or novel situation 
(playing the game)

Source: Hess (2025) Applying DOK and 
Cognitive Rigor, Figure 4.2



WHY Deep Learning for Every Student?
3 Interrelated College And Career-Readiness Skill Sets

Complex Tasks
Building Schema

Productive 
Struggle

Far TRANSFER

Student-Driven 
Questions/Inquiry 

Voice & Choice

Self-Regulation
Metacognitive 

Skills

RbD, pp. 9-13



Gallup Report 
(2019)

How parents 
ranked learning 
experiences  
[percentage of 
parents who said 
it’s ”very 
important.”]

Voice – Metacognition/Reflection

“Far” TRANSFER - Complex Tasks 

Authentic Student-Driven Inquiry 

Choice - Productive Struggle 

“Near” TRANSFER –
Routine Tasks 



A Research Tidbit… Productive Struggle
[Jo Boaler, Why Struggle is Essential, 2019]

• Research shows that struggling is absolutely critical to mastery. The 
highest achieving people in the world are those who have struggled the 
most.

• Neuroscientists have found that mistakes are helpful for brain growth 
and connectivity and if we are not struggling, we are not learning. Not 
only is struggle good for our brains but people who know about the value 
of struggle improve their learning potential. 

• An international study of mathematics teaching found that teachers in 
Japan put their students in places of struggle 44 percent of the time in 
classrooms—they saw this less than 1 percent of the time in U.S. 
classrooms. 

http://danielcoyle.com/the-talent-code/
http://danielcoyle.com/the-talent-code/
https://www.sciencedaily.com/releases/2011/09/110930153048.htm
https://www.amazon.com/Teaching-Gap-Improving-Education-Classroom/dp/1439143137/ref=sr_1_1?keywords=james+stigler+teaching&qid=1570034212&s=books&sr=1-1
https://www.amazon.com/Teaching-Gap-Improving-Education-Classroom/dp/1439143137/ref=sr_1_1?keywords=james+stigler+teaching&qid=1570034212&s=books&sr=1-1


What makes assessment “actionable”?

1. assessment questions and tasks are designed to “uncover” what 
the student is thinking, not simply what the student remembers;

2. assessment evidence can be interpreted in terms of where a 
student is “right now” along a learning continuum (not a teaching 
continuum);

3. assessment evidence can be used to provide actionable feedback 
to students to develop self-reflection skills, helping them to better 
understand themselves as learners, in addition to understanding the 
content they are learning

RbD, p. 25 



To uncover young children’s 
thinking - Use scribing 

DOK 1 count, subitize 
DOK 2  decompose, 

combine, explain, build 
schema



Design tasks to 
uncover skills, 
concepts, and 
reasoning …

DOK 1 solve, draw
DOK 2 use a model, 

compare

DOK 3 explain 
using evidence and 

reasoning



Create Character Emojis 
What is the character feeling in this part? How do you know? 

Fill in the face showing the emotion.
Find evidence in the text (pictures, words, actions, descriptions, 
interactions) to explain your thinking.

RbD, p. 87 



Source: 15 Ways Sticky Notes Can Jazz Up Our Lessons in a Jiff (middleweb.com)

Uncovering 
thinking in 
small group 
discussions

DOK 1 recall
DOK 2 compare, 
explain, connect

https://www.middleweb.com/48568/15-ways-to-teach-and-learn-with-sticky-notes/


Use Sticky Notes to Practice Defending Inferences

Other groups 
interpret and 
‘defend’ their 
interpretation of 
the  posted quote

The teacher or a 
group picks and 
posts a quote 
from the text.

DOK 3 evaluate 
with evidence 
and reasoning

DOK 1 locate
DOK 2 use context to  

interpret



A Research 
Tidbit…

[The effects of generating 
examples on 
comprehension and 
metacomprehension
(researchgate.net)]

https://www.researchgate.net/publication/373687803_The_effects_of_generating_examples_on_comprehension_and_metacomprehension
https://www.researchgate.net/publication/373687803_The_effects_of_generating_examples_on_comprehension_and_metacomprehension
https://www.researchgate.net/publication/373687803_The_effects_of_generating_examples_on_comprehension_and_metacomprehension
https://www.researchgate.net/publication/373687803_The_effects_of_generating_examples_on_comprehension_and_metacomprehension
https://www.researchgate.net/publication/373687803_The_effects_of_generating_examples_on_comprehension_and_metacomprehension


Tasks designed to uncover skills, concepts, and reasoning …

DOK 1 solve
DOK 2 see patterns 

[schemas], use a 
model, compare

DOK 3 prove using 
evidence and 

reasoning



Tasks designed to uncover skills, concepts, and reasoning …

DOK 3 prove using 
evidence and 

reasoning

DOK 1 solve, 
represent

DOK 2 see patterns 
[schemas], use a 
model, compare



Would you rather… and explain why? 
https://www.wouldyourathermath.com/

DOK 1-2  calculating, 
estimating,  explaining

DOK 3 ONLY if asked for 
supporting evidence and 
reasoning: At what age 
might you change your 

mind and WHY?

https://www.wouldyourathermath.com/


Systematic
use of actionable instruction and 

assessment 
supports implementation of student-

centered learning



Random Acts of Rigor



5 Teacher Moves that Deepen 
Engagement, Self-Directed Learning, & Thinking

Ask a series of probing questions that increase in depth and complexity to 
uncover thinking.

Build schemas in each content domain.

Consider ways to strategically scaffold learning for different specific 
purposes.

Design complex tasks, emphasizing student input and evidence-based 
solutions.

Engage students in metacognition and reflection before, during, and after 
each learning opportunity or lesson.





2 Types of Questions: Closed and Dialogic [1]

Closed questions, or basic, surface-level questions, usually have 
one right answer. They typically focus on foundational or procedural 
recall or conceptual questions.

They have an important function in delivering information on what 
students know at a given point; but are limited in that they cannot 
uncover whether students know more than what the question 
asks for.

For example, a teacher may learn that the student can make an 
accurate observation, but can that same student graph data from 
observations to see emerging patterns or use observations to 
generate a new testable question?

RbD, pp. 35-37



2 Types of Questions: Closed and Dialogic [2]

Dialogic questions are open-ended, philosophical, and 
challenging, sparking dialogue. Rather than focusing on asking 
students to confirm what they know, dialogic questions are 
exploratory and focus on students’ thinking.

Some examples of dialogic questions are: What makes you say 
that? What evidence can you provide? Would that still be true if . . ? 

Dialogic questions will get to the heart of critical thinking and inquiry 
and push students forward in their learning.



Ask a series of probing questions that increase in depth and 
complexity to uncover thinking.



Questions at different DOK levels
RbD, p. 39

Increasingly 
more complex 
questions can 
tie lessons in a 
unit of study 
together and 
offer CHOICE & 
VOICE



Essential & Driving Questions lead to deeper understanding 
and uncover thinking applied in real-world contexts…

An “Essential” Question requires transfer of knowledge, 
skills, & dispositions.

● Broad and open-ended (could use it more than once)
● Spark investigation, evidence-based support, and fine-
tuning/revising current thinking
●Thought-provoking - Invite students to raise their own probing 
questions



Asking Probing Questions 
Every 10-15 minutes 
DURING a lesson to 
“solidify” learning 

RbD, pp. 43-45 

DOK 1 recall, 
define

DOK 2 explain, 
connect

DOK 3 if asked for 
supporting evidence and 

reasoning (from text, 
calculations, data, etc.)



Can you explain your 
reasoning for each 
step you used to 
solve this problem?

WHAT did you do?

WHY did you do it?

Can you make any 
connections?

Math reasoning example using 
template, RbD, p. 174



What Asking Probing Questions could look like…
Pre-Post Anticipation Guides

DOK 3 – if asked for 
supporting evidence 

and reasoning
DOK 4 – evidence 

from multiple sources

Anticipation Guides, 
RbD, p. 64

DOK 1 recall
DOK 2 make connections, 

explain, summarize



Hexagonal Thinking: 
A Strategy for Making & Mapping Connections

Provide a list of words/phrases/visuals – for students to identify 
background knowledge, review ideas, etc. – discuss, ARRANGE, and 
explain connections

Today’s Concepts

• DOK

• Learning Transfer

• Actionable 
Assessment

DOK 1 recall
DOK 2  make connections, 

explain, summarize

DOK 3 – if asked for 
supporting evidence and 

reasoning 
DOK 4 – evidence from 

multiple sources



Hexagonal Thinking: How To Use It in the Classroom

BLANK TEMPLATE - Google Drawings

https://www.weareteachers.com/hexagonal-thinking/
https://docs.google.com/drawings/d/1y1YDMoLitvMl29YRCab90-qcjhNCrlfKYQox5Zw13n4/edit
https://docs.google.com/drawings/d/1y1YDMoLitvMl29YRCab90-qcjhNCrlfKYQox5Zw13n4/edit
https://docs.google.com/drawings/d/1y1YDMoLitvMl29YRCab90-qcjhNCrlfKYQox5Zw13n4/edit




Build schemas (mental maps) in each content domain.

Taking 
something 
apart to see 

how the parts 
work together



Building 
Schema

Making sense 
of new 

information -
by connecting 

it to prior 
learning and 
experiences



Build Conceptual Schemas With a Set of Visuals 
Students determine how to group them and explain their thinking.
Ask students to create their own sets of visuals for peers to analyze.

“Find the Outlier” RbD, p. 64

DOK 1 recall
DOK 2 make connections, 

sort/classify, explain an outlier



“3 Truths & a Lie” - Students write 4 statements about a 
given term, concept, or process  [Source: Reading and Writing Haven]

Similar to “Find the Outlier”
RbD, p. 64

DOK 1 recall
DOK 2 make connections, 
sort/classify, explain an 

outlier

DOK 3 if asked for 
supporting evidence 

and reasoning

https://www.readingandwritinghaven.com/


Building Conceptual Schemas: Sketchnoting

Sketchnoting 
RbD p. 62

DOK 1 recall
DOK 2 make connections, 

sort/classify, explain, 
summarize



Building Conceptual Schemas
Sketchnoting RbD, p. 62 DOK 1-2 

recall, make connections, 
classify, contextualize

DOK 3 elaborate using 
evidence

DOK 4 draw from multiple 
sources



Building Structural Schemas with … Visual Models & Graphic Organizers

Graphic Organizers, Structural Jigsaws
RbD, pp. 66 - 67





Scaffolding vs. Differentiating
STEPS any student can use to be 
successful on a specific task

DIFFERENT CHOICES:
Menus/Choice Boards: Content, 
Processes/DOK, and/or Products

Scaffolding
RbD, pp. 72-73





Consider ways to strategically scaffold learning for different 
specific purposes.

1. Supporting Language & Vocabulary Development
2. Facilitating Executive Functioning
3. Deepening Content Knowledge/Connecting to Big 

Ideas and Essential Questions



Different Sentence Stems for Different Purposes

RbD, p. 81



Supporting Language 
& Vocabulary 
Development

“Say It Another Way”
Word Wall

Christy McClain, 
April 2022

@christy_clain 
https://twitter.com/christy_cl

ain



Supporting Language Skills with … Pre-Mid-Post Word Splashes

DOK 3 elaborate 
using evidence

DOK 4 draw from 
multiple sources

DOK 1
define, recall 
DOK 2 make 

connections, explain 
infer

Word Splash
RbD, pp. 64-65



Support Executive 
Functioning by…

Chunking Texts with 
Focusing Questions 

for Each Chunk



What information 
can you get from 
each chunk?

What are some of 
your questions?



The “Daily 10” Playlist (10 min/day) – Building Background Knowledge

RbD, p. 84

Whole class, 
small groups, 
or individually



Deepening 
Knowledge 

with 
Collaboration

Using a Graffiti 
Wall to “take 

content apart”

©ReadingandWritingH
aven.com





Design complex tasks, emphasizing student input and evidence-based 
solutions.



2 Types of Performance-Based Assessments

Problem-Based Learning - Performance Tasks
A student-centered approach in which students learn about a subject 
by working in groups to solve an open-ended problem. This problem is 
what drives the motivation and the learning. The approach is also 
inquiry-based when students are active in creating/identifying the 
problem.

Project-Based Learning & Extended Projects
A student-centered approach to learning focusing on developing 
content knowledge through extended projects addressing a real-world
problem or answering a complex question. Students develop a public 
product or presentation (beyond the classroom) to share their 
learning. 



One-Pagers

Summarize 
key ideas

Interpret 1 or 
more quote

Make 
personal 
Connections



What Complex Tasks could look like… the One-Pager

 Choose & 
interpret 1 or 
more quotes

 Make personal 
connections

 Show it visually

 Connect to 
themes or 
Essential 
Questions





Speed Dating?

Create One-Pager 
Dating Profiles

Source: Posted in a 
biology classroom 
(2024) in St. Louis, MO



Create Text Decks illustrating the analysis of shorter texts 
(poems, famous quotes, etc.)

 Break text into 
shorter phrases

 Identify the key 
word in each 
phrase

 One phrase per 
slide

 Illustrate each 
phrase visually

 Check for 
continuity and flow 
of ideas 



Graphic Novels: 
Writing in Pictures & Words 

(Kahn & Hand)



Use graphic novel templates to retell/  
summarize a story or write a story



Interpret Poetry as a Comic Strip 



Create an Infographic Based a Range of Biographical Questions

What did this person 
CARE about?

What did this person 
SAY that we could 
learn from?

WHERE was this 
person from? WHERE did this 

person go/travel?

What did this person 
MAKE or DO?

What did this person 
THINK or wonder about?

What makes this person SPECIAL 
or worth knowing about?





Creating Engagement with 6-Word Memoirs:
Write 6 words describing a (story, character, event, process, etc.)

WORD WORD WORD WORD WORD WORD

VISUAL VISUAL VISUAL VISUAL VISUAL VISUAL

Video projects
RbD, p. 117



Turn & Talk…

• How can a 6-word memoir create personal engagement 
with the content you are teaching? 

• How can a 6-word memoir strategy lead to students 
thinking more deeply?

• You can download a 6-word memoir planning tool here.

https://www.karin-hess.com/_files/ugd/5e86bd_7c35f07733d7414eb84038030e1a285e.pdf


A Collaborative Approach to Mistake Analysis
A Collaborative Approach to Mistake Analysis With Older Students | Edutopia

https://www.edutopia.org/article/collaborative-approach-mistake-analysis


Peer Feedback Tools, RbD, pp.140, 142



Using Peer-to-Peer Feedback to Improve Work Quality

Use with short-cycle formative tasks or parts of longer performance-
based tasks that integrate multiple academic skills and concepts with 
personal skills (creativity, collaboration, self-direction). 



Build in Peer 
Group
Critique/
Feedback for 
Complex Tasks
DURING
LEARNING 

Multi-Step
Project-Based 
Scrum Boards

Scrum Boards
RbD, pp. 88-89



Using Reflective Journaling for Complex Tasks

Sample Prompts  - Daily Writing/Responding

• How did you determine your focus and develop your ideas?
• What prior knowledge /skills did you apply (transfer)?
• How will your______ reflect what you learned?
• What decisions did you make to create OR IMPROVE your 

final product?
• What new insights are you starting to develop about the 

topic?
• What connections can you make to the Essential Question?

RbD, pp. 136-137



Related Resources

• Hess Cognitive Rigor Matrices - Cognitive Rigor and DoK | Karin Hess, PhD (karin-hess.com)

• Hess Blogs (rubrics, scaffolding, etc.) BLOG | Karin Hess, PhD (karin-hess.com)

• Let's STOP and THINK about New Ways to Use Exit Tickets and moreTurn & Talk examples -
NHCTE_Packet_Final_May5th (1).pdf (karin-hess.com)

• 6 ways Poster/Task Cards Microsoft Word - final_Hess rigor task cards_2021_task_cards (1) 
(karin-hess.com)

• Excerpts from Rigor by Design, Not Chance (2023) Rigor by Design Excerpts | Karin Hess, PhD 
(karin-hess.com)

• Problem-solving with reasoning template (ratio example) 
5e86bd_d9d8e2a4e1394069842a264c782205f3.pdf

• RESEARCH: https://www.edsurge.com/news/2019-10-28-why-struggle-is-essential-for-the-brain-
and-our-lives

https://www.karin-hess.com/cognitive-rigor-and-dok
https://www.karin-hess.com/cognitive-rigor-and-dok
https://www.karin-hess.com/cognitive-rigor-and-dok
https://www.karin-hess.com/cognitive-rigor-and-dok
https://www.karin-hess.com/cognitive-rigor-and-dok
https://www.karin-hess.com/blog-1
https://www.karin-hess.com/blog-1
https://www.karin-hess.com/blog-1
https://www.middleweb.com/52791/lets-stop-and-think-about-those-exit-tickets/
https://www.middleweb.com/52791/lets-stop-and-think-about-those-exit-tickets/
https://www.karin-hess.com/_files/ugd/5e86bd_4ae69e1593d844b4a990fc3c93943dde.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_4ae69e1593d844b4a990fc3c93943dde.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_4ae69e1593d844b4a990fc3c93943dde.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/_files/ugd/5e86bd_482328a2c4974063ab79a0b0f09f80ac.pdf
https://www.karin-hess.com/copy-of-rigor-by-design-not-chance
https://www.karin-hess.com/copy-of-rigor-by-design-not-chance
https://www.karin-hess.com/copy-of-rigor-by-design-not-chance
https://www.karin-hess.com/copy-of-rigor-by-design-not-chance
https://www.karin-hess.com/_files/ugd/5e86bd_d9d8e2a4e1394069842a264c782205f3.pdf
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