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Fascinating Brain Facts

ÅLearning two languages before the age of five 
alters the brain structure.

ÅWhile awake, your brain generates between 10 
and 23 watts of powerïor enough energy to 
power a light bulb.

ÅA study of one million students in New York 
showed that students who ate lunches that did 
not include artificial flavors, preservatives, and 
dyes did 14% better on IQ tests than students 
who ate lunches with these additives.



Fascinating Brain Facts

ÅEvery time you recall a memory or have a 
new thought, you are creating a new 
connection in your brain.

ÅThe average number of thoughts that 
humans are believed to experience each day 
is 70,000.

ÅA living brain is so soft you could cut it with a 
table knife.

ÅThere are about 100,000 miles of blood 
vessels in the brain.



Fascinating Brain Facts

ÅOur brain often 

fools us. It often 

perceives things 

differently from the 

reality. Look at the 

picture on the right. 

Squares A and B 

are actually the 

same shade of gray.



What is Depth of Knowledge 

(DOK)?
ÅA scale of cognitive demand (thinking) to 

align standards with assessments

ÅBased on the research of Norman Webb, 
University of Wisconsin Center for Education 
Research and the National Institute for 
Science Education

ÅDefines the ñceilingò or highest DOK levelfor 
each Core Content standard for the state 
assessment

ÅGuides item development for state 
assessments
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ÅRecall of a fact, information, or 
procedure.Level 1
ÅSkill/Concept: Use information or 

conceptual knowledge, two or more 
steps, etc.

Level 2
ÅStrategic Thinking: Requires 

reasoning, developing plan or a 
sequence of steps, some complexity, 
more than one possible answer.

Level 3
ÅExtended Thinking: Requires an 

investigation, time to think and 
process multiple conditions of the 
problem

Level 4





Applying Webbôs DOK Levels in Reading

Level 1: 

Årequires students to use simple skills or 
abilities to recall or locate facts from the 
text

Åfocus on basic initial comprehension, not 
on analysis or interpretation

ÅItems require shallow/literal 
understanding of text presented and often 
consist of verbatim recall from text or 
simple understanding of a single word or 
phrase



Applying Webbôs DOK Levels in Reading

Level 2

ÅRequires both initial comprehension and 
subsequent processing of text or portion of 
text

ÅImportant concepts are covered but not in a 
complex way

ÅItems at this level may include words such as 
ñparaphrase, summarize, interpret, infer, 
classify, organize, collect, display, and 
compareò

ÅItems may require students to apply skills and 
concepts that are covered in level 1
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Level 3

ÅRequires deep knowledge

ÅStudents encouraged to go beyond text 

ÅStudents asked to explain, generalize, or connect 
ideas

ÅStudents must be able to support their thinking, citing 
references from the text or other sources

ÅItems may involve abstract theme identification, 
inferences between or across passages, application of 
prior knowledge, or text support for analytical judgment 
about a text



Applying Webbôs DOK Levels in Reading

Level 4

ÅRequires complex reasoning, planning, developing, and thinking 
most likely over an extended period of time, such as multiple 
works by the same author or from the same time period

ÅStudents take information from at least one passage and are 
asked to apply this information to a new task.  

ÅThey may also be asked to develop hypotheses and perform 
complex analyses of the connections among texts. Some 
examples that represent but do not constitute all of Level 4 
performance are:

ÅAnalyze and synthesize information from multiple sources.

ÅExamine and explain alternative perspectives across a variety 
of sources. 

ÅDescribe and illustrate how common themes are found across 
texts from different cultures.



Why Depth 

of Knowledge (DOK)?

Mechanism to ensure that the intent of 
the standard and the level of student 
demonstration required by that 
standard matches the assessment 
items
(required under NCLB)

To ensure that teachers are 
teaching to a level that will 
promote student achievement. 



DOK is NOT...

Åa taxonomy 

(Bloomôs)

Åthe same as 

difficulty

Åabout using 

ñverbsò



Itôs NOT about the verb...

The Depth of 
Knowledge is NOT
determined by the verb 
(Bloomôs Taxonomy),
but by the context in 
which the verb is used 
and the depth of 
thinking required. 



Verbs are not always 

used appropriately... 
Words like explain or analyze have to be 

considered in context.  

ÅñExplain to me where you liveò does 
not raise the DOK of a simple rote 
response. 

ÅEven if the student has to use 
addresses or landmarks, the student 
is doing nothing more than recalling 
and reciting.



Same Verbð

Three Different DOK Levels

DOK 1- Describe three characteristics of 
metamorphic rocks. (Requires simple recall) 

DOK 2- Describe the difference between 
metamorphic and igneous rocks. (Requires 
cognitive processing to determine the differences 
in the two rock types)

DOK 3- Describe a model that you might use to 
represent the relationships that exist within the 
rock cycle. (Requires deep understanding of rock 
cycle and a determination of how best to 
represent it)



Cognitive Complexity vs Difficulty

ïDifficulty refers to how many 

students answered the 

question correctly.

ïHigh Order Thinking refers to 

how many steps it takes to 

answer the question. 

What is the difference between 
Cognitive Complexity and Difficulty 
Level?



DOK is about complexity

ÅThe intended student 
learning outcome 
determines the DOK 
level.

ÅEvery objective in the 
NGSSS has been 
assigned a DOK level.

ÅInstruction and
classroom assessments
must reflect the DOK 
level of the objective or
intended learning
outcome.



Often Level 1 & 2 students are denied access to higher level 
questions because they still have difficulty with skills

However, higher level thinking questions 
are sometimes easier for level 1 & 2 
students to answer because open 
ended questions have more entry points 
and require more ñthink timeò by the rest 
of the class.

When a class is heavily focused on 
recall questions, lower readers may 
be limited because of their need for 
processing time.

How to Ask HOT Questions



Suggestions for Drafting Questions at 
Higher Levels

ÅModel Thinking Process Explicitly

Åfor some students learning what is required will        

remain a mystery unless taught explicitly

ÅUse Advance Organizers

ÅUsing note-taking and graphic organizers 

BEFORE the lesson can cue students as to 

what to expect

ÅQuestions and agendas can also be used to 

help students anticipate what to look for in 

the coming lesson

ÅUse Concept Mapping

ÅConcept Mapping provides students with a 

framework for visualizing thinking.



Questioning Strategies That Provoke 

HOT

ÅRequire students to manipulate prior information
ÅWhy do you supposeé..?

ÅñWhat can you conclude from the evidence?

ÅAsk students to state an idea or definition in their own

words.

ÅAsk questions that require a solution to a problem.

ÅInvolve students in observing and describing an event

or object.

ÅñWhat do you notice?ò

ÅñTell me about this.ò

ÅñWhat do you see?ò

ÅAsk students to compare or contrast.



Tips for Creating High-Level Questions

The following simple tips can get ALL students 
involved in the lesson and help them gain a 
deeper understanding of the content by 
challenging them to think critically.

1. Create a ñHOTò Question for Each Lesson

2. Require ALL students to answer the question (ñall-writeò 
strategy).

3. Require students to defend answers.

4. Differentiate questions as appropriate.

5. Promote examination of new and different 
perspectives.



Questions?????????

ÅUsually questions at the lower levels are 
appropriate for:

ïEvaluating studentsô preparation and comprehension.

ïDiagnosing studentsô strengths and weaknesses.

ïReviewing and/or summarizing content.

ÅQuestions at higher levels are usually more 
appropriate for

ïEncouraging students to think deeply and critically.

ïProblem-solving.

ïEncouraging discussions.

ïStimulating students to seek information on their own.





ÅIf 10-20% of the questions on
FCAT are low Level of 
Complexity...How much class
time would we devote to DOK
Level 1 thinking?

ÅIf 80% of the question on 
FCAT (and in life) require 
Moderate to High levels of 
Complexity....What are we 
doing to promote these 
complex levels of higher 
order thinking?

















Your Turn

ÅRead the article, ñDo We Need $75,000 a 

Year To Be Happy?ò

ÅWrite one question for each of the three 

DOK levels represented on FCAT.


