
Depth of Knowledge 
The Depth of Knowledge (DOK) framework was developed by Dr. Norman Webb from the 
Wisconsin Center for Education Research (WCER) It is a hierarchy based on cognitive complexity 
and rigor, rather than a taxonomy based on difficulty. Unlike Bloom’s Taxonomy in which the verb 
defines the difficulty level, depth of knowledge is determined by the context in which the verb is used 
and the depth of thinking required to complete the assignment/task. 

The Depth of Knowledge framework consists of four levels of cognitive complexity, each describing 
the kind of thinking required at that level. The higher the DOK level, the greater the conceptual 
understanding and cognitive processing required by the student. Webb maintains that students who 
reach greater DOK levels (complexity of thinking) will have increased student achievement. 

The four levels of Depth of Knowledge and their descriptions follow. 

	Level One: Recall and Reproduction
Tasks at this level include the recall of information such as a fact, definition, term, or a 
simple procedure. A one-step, straight algorithmic procedure is also a Level One task. 
Other Level One tasks include representing math relationships in words, pictures, or 
symbols or applying a formula. 

	Level Two: Skill/Concept Understanding
Tasks at this level require students to make decisions as to how to approach the problem 
or activity, unlike Level One tasks in which the procedure is clearly defined. Level Two 
activities include explaining the purpose and use of experimental procedures; carrying 
out experimental procedures; making observations and collecting data; classifying, 
organizing, and comparing data; and organizing and displaying data in tables, 
graphs, and charts.

	Level Three: Strategic Reasoning 

Level Three tasks require reasoning, planning, using evidence. These activities include 
drawing conclusions from observations; citing evidence and developing a logical 
argument for concepts; explaining phenomena in terms of concepts; and using concepts 
to solve problems. 

	Level Four: Extended Reasoning 

Level Four tasks require complex reasoning, planning, developing, and thinking. The 
cognitive demand of the task often requires an extended period of time to complete. 
However, not all tasks that require an extended time period are at this cognitive level. 
Level Four tasks may ask students to specify a problem, identify solution paths, solve 
the problem, and justify the solution. Tasks at this level often require students to make 
connections and to relate ideas.

The graphic on the following page shows different tasks associated with each DOK level. 
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Activities
Adapted from Webb, Norman L. and others. “Web Alignment Tool” 24 July 2005. Wisconsin Center of Educational Research. 
University of Wisconsin-Madison. 2 Feb. 2006. <http://www.wcer.wisc.edu/WAT/index.aspx>.
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Depth of Knowledge Chart

Draw

Conduct basic 
mathematical 
calculations.

Perform routine 
procedures like  
measuring length. 

Solve routine multiple-
step problems.

Identify patterns in 
events or behavior.

Organize, represent, and 
interpret data.

Develop a model for a 
complex mathematical 
situation.

Apply a concept in other 
contexts. 

Apply a mathematical 
model to illuminate a 
problem or situation.

Design a mathematical 
model to inform and 
solve a practical or 
abstract situation. 
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Pearson High School 
Mathematics Common Core 
Edition and the DOK Framework
Throughout Pearson High School Mathematics Common Core Edition, students find problems, 
exercises, and assessment tasks that address all of the DOK levels. Often, the problems within a 
lesson show a progression of cognitive complexity. Problem 1 may ask students to complete an 
exercise that requires recall of concepts or routine calculations (DOK Level 1), while Problems 3 or 4 
will place more cognitively challenging demands (DOK Levels 2, 3, and sometimes 4). 

	 Level One: Recall and Reproduction
Students may be asked to recall concepts or practice skills. They may solve a simple 
algorithmic procedure or follow a specific process to solve the problem presented. 
Students are expected to work with learned concepts, properties of objects, or skills. 
Students either know the answer or do not; the tasks do not require them to apply 
problem-solving strategies. Level 1 tasks are often found in the Got It? and the A-level 
Practice Exercises at the end of each lesson. 

	 Level Two: Skill/Concept Understanding
Students engage in mental processing beyond recall or reproduction. They may be 
asked to work through multiple steps to produce a solution to a problem or they may 
need to decide on a solution path. They would be expected to apply different concepts 
and skills as part of the solution path. 

Problem 4

Got It?

464 Chapter 7 Similarity

Finding a Distance

Robotics You are preparing for a robotics  
competition using the setup shown here.  
Points A, B, and C are located so that  

AB 5 20 in., and AB ' BC . Point D  

is located on AC  so that BD ' AC   
and DC 5 9 in. You program the  
robot to move from A to D and  
to pick up the plastic bottle at  
D. How far does the robot  
travel from A to D?

 x 1 9
20 5 20

x  Corollary 2

 x2 1 9x 5 400  Cross Products Property

 x2 1 9x 2 400 5 0   Subtract 400 from each side.

 (x 2 16)(x 1 25) 5 0  Factor.

 x 2 16 5 0  or  (x 1 25) 5 0 Zero-Product Property

  x 5 16 or  x 5 2 25 Solve for x.

 4. From point D, the robot must turn right and move to point B to put the 
bottle in the recycling bin. How far does the robot travel from D to B?

Do you know HOW?
Find the geometric mean of each pair of numbers.

 1. 4 and 9 2. 4 and 12

 3.  
g
e 5 e

j  4. 
j
d 5 d

j

 5. jf 5
f

j  6. 
j
j 5 j

g

Do you UNDERSTAND? 
 7. Vocabulary Identify the following in n RST .
 a. the hypotenuse
 b. the segments of the hypotenuse
 c. the segment of the hypotenuse 

adjacent to leg ST

 8. Error Analysis A classmate  
wrote an incorrect 

x. Explain 
and correct the error.
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Lesson Check

You can’t solve this 
equation by taking 
the square root. What 
do you do?
Write the quadratic 
equation in the 
standard form 
ax2 1 bx 1 c 5 0. 
Then solve by factoring 
or use the quadratic 
formula.
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9 in.

20 in.

x

STEM

MATHEMATICAL 
PRACTICES
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Concept Byte The Golden Ratio 469

Exercises
 7. The golden rectangle is considered to be pleasing to the human eye. Of the 

following rectangles, which do you prefer? Is it a golden rectangle?

        

 8. A drone is a male honeybee. Drones have only one parent, a queen. Workers and 
queens are female honeybees. Females have two parents, a drone and a queen. 
Part of the family tree showing the ancestors of a drone is shown below, where D 
represents a drone and Q represents a queen.

  

 a. Continue the family tree for three more generations of ancestors. 
 b. Count the number of honeybees in each generation. What pattern  

do you notice?

 9. What is the relationship between the flowers and the Fibonacci sequence?

      

 10. In nABC , point D divides the hypotenuse into the golden ratio. That is, ADiDB is 
about 1.618 i 1. CD is an altitude. Using the value 1.618 for AD and the value 1 for 
DB, solve for x. What do you notice?
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	 Level Three: Strategic Reasoning
Students need to not only determine a solution path to solve the problems posed, but 
provide explanations or rationales for their solutions. Solving of these problems requires 
strategic thinking about how to approach the problem situation and how to interpret the 
solutions found. Students are expected to state their reasoning for their solution plan and 
their rationale for the solution. 

The Pull It All Together, found at the end of each chapter, presents students with 
tasks that, in the early chapters of each course, place Level 2 or Level 3 demands on 
students; in the latter chapters, these performance tasks align to Level 4.

The exercise sets at the end of each lesson always include at least one Think About a 
Plan exercise that ask students to propose and defend a solution plan for solving the 
problem presented. 

	 Level Four: Extended Reasoning 

Students need to reason through the problem situation; develop a solution plan, and 
at times a mathematical model to fit the problem situation; and interpret and justify 
the solution. Tasks at Level 4 DOK require higher order thinking processes – synthesis, 
evaluation. The tasks may be set in real-world contexts and may not have a clear 
solution path. These tasks often require sustained strategic thinking of a period of time. 

466 Chapter 7 Similarity

 31. Archaeology 
holds a small square up to her eyes and walks backward from 

with the top edge of the square. Her eye level is 1.84 m from the 

 32. Reasoning Suppose the altitude to the hypotenuse of a right 
triangle bisects the hypotenuse. How does the length of the 
altitude compare with the lengths of the segments of the 
hypotenuse? Explain.

 
an altitude to the hypotenuse. For the two given 

radical form.

 33. h 5 2, s1 5 1 34. a 5 6, s1 5 6 35. / 1 5 2, s2 5 3 36. s1 5 3, / 2 5 6 ! 3

 37. Coordinate Geometry CD is the altitude to the hypotenuse of right n ABC . 
A, D, and B are (4, 2), (4, 6), and (4, 15), respectively. Find all 

possible coordinates of point C.

 Algebra Find the value of x.

 38.  39.  40.  41. 

 

 42. 

  Given:  Right n ABC  with altitude  

to the hypotenuse CD

  Prove: ADCD 5 CD
DB

�1 �2

s1 s2
a

h
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Proof

 44. Given:  Right n ABC  with altitude CD to the hypotenuse AB

  Prove: 2 1.

 45. a. 
lengths of the two legs of a right triangle is equal to the 
product of the lengths of the hypotenuse and the altitude 

the Given information and what you are to Prove.
  b. Reasoning Is the conjecture true? Explain.
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ChallengeC

 43. 

  Given:  Right n ABC  with altitude  

to the hypotenuse CD

  Prove: ABAC 5 AC
AD, ABBC 5 BC

DB

Proof
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504 Chapter 8 Right Triangles and Trigonometry

 Algebra Find the value of each variable. If your answer is not an integer, 
express it in simplest radical form.

 15.  16.  17. 

 18.  19.  20. 

 21. Architecture An escalator lifts people to the second floor of a building, 
25 ft above the first floor. The escalator rises at a 308 angle. To the 
nearest foot, how far does a person travel from the bottom to the top 
of the escalator?

 22. City Planning Jefferson Park sits on one square city block 300 ft on 
each side. Sidewalks across the park join opposite corners. To the nearest foot, 
how long is each diagonal sidewalk?

 Algebra Find the value of each variable. If your answer is not an integer, 
express it in simplest radical form.

 23.  24.  25. 

 26.  27.  28. 

 29. Think About a Plan A farmer’s conveyor belt carries 
bales of hay from the ground to the barn loft. The 
conveyor belt moves at 100 ft/min. How many 
seconds does it take for a bale of hay to go from the 
ground to the barn loft?

	 •	 Which part of a right triangle does the conveyor 
belt represent?

	 •	 You know the speed. What other information do 
you need to find time?

	 •	 How are minutes and seconds related?

See Problems 4 and 5.
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