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Science presents the perfect opportunity for students to inter-
act firsthand with materials, ask questions, collect, organize, 
interpret data, state claims and support them, and connect their 
understandings to the world around them. This enables stu-
dents to think at a higher cognitive level. The following are 
some examples of science tasks and questions as they relate to 
the different DOK levels. 

Level 1 – Recall

Many times we ask our students to label the parts of a plant, 
measure the width of their desks, or list five animals that are 
mammals. When we present such tasks to our students we are 
simply requiring them to recall or reproduce knowledge in a 
rote manner.

When considering the Depth of Knowledge levels as they re-
late in science, these types of tasks would fall under DOK 1 
or Depth of Knowledge Level 1. Depth of Knowledge Level 1 
tasks require students to recall or recognize facts or informa-
tion, perform simple procedures (“recipe-type” procedures), 
identify, calculate, or measure something.
     Some examples of Level 1 tasks are:
• make a list of objects that are solids
• draw a diagram of the water cycle 
• give the definition of a vocabulary word

Level 2 – Skills and Concepts

DOK Level 2 tasks focus on the use of skills or concepts. They 
require more than one step and are more complex than Level 
1.
   Level 2 tasks in science include:
• describe the difference between a rock and a mineral    
and give an example of each
• choose two insects that you have  observed and com-
pare them
• make observations of  your terrarium
• collect and display data while working with balls and 
ramps 

Level 3-Strategic Thinking

Strategic thinking and problem solving that necessitate deep 
knowledge, reasoning, planning, and evidence to support re-
sults are the components of a DOK Level 3 task. It is quite 
possible to have more than one answer at this level, therefore 
students would be expected to explain and justify their think-
ing to questions or tasks at this level.

Consider the following question. “Is toothpaste a solid or a 
liquid? Explain and justify your answer.” This is far more 

complex than the examples shared in levels one and two as it 
requires students to use reasoning, justification, and evidence 
to support their response.

There are times when we present students with challenges 
in science. One such challenge is to determine the “mystery 
chemical.” Students must do several things in order to figure 
this out. They will have to conduct tests to collect data, ana-
lyze it, make a claim, and support their claim with evidence in 
order to verify the “mystery chemical.”  Because of the com-
plexity, this procedure would be an example of a Level 3 ques-
tion. 

Level 4 – Extended Thinking

Questions are naturally generated by students during science. 
DOK Level 4 questions and tasks require extended thinking 
at a higher cognitive level. Students must make connections 
within a content area or among other content areas, and then 
devise an approach regarding how the problem can be solved 
among many possible alternatives. Many performance assess-
ments and open-ended questions that require considerable 
thought are Level 4.  Questions at this level often require an 
extended period of time to complete; however, time is not the 
only determining factor for a task or question to be labeled as 
a Level 4 question.

Instructing students to select a question to investigate, set up 
and conduct an investigation, collect, organize, and analyze 
the data, and formulate a conclusion is an example of a Level 
4 activity. 

Posing a scenario such as: “One of the instruments in an or-
chestra is too soft for everyone in the theatre to hear. The or-
chestra member would like to devise a way to make the instru-
ment louder so everyone will be able to hear it.”   Students 
would be able to work in small groups to generate ideas and 
possible solutions, plan how they will go about their task, put 
their plan into action, and share their ideas with an audience.

Depth of Knowledge During Science Instruction

Mentioned above are examples for each of the DOK levels 
in science. As teachers of science, it is essential to take some 
time to reflect on the questions you pose and the tasks you 
require your students to do. Where do the majority of your 
questions fall? Do you see a mix of questions from different 
levels? If your questions and tasks are mostly DOK 1s and 2s, 
think about how you might modify them to DOK Levels 3 and 
4 to get your students to thinking more strategically. 

Depth of KnowleDge
in K-5 Science
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Sample of Depth of 
Knowledge Levels

Rocks and Minerals
Level 1

• What is a rock?/ What is a mineral?
• Identify properties of rocks.
• Using the list provided, identify which are rocks and which are minerals.
• Measure the circumference, diameter, and depth of your rock.
• Draw a picture of your rock/mineral.

Level 2
• Describe the difference between a rock and a mineral and give an example of each.
• Compare two minerals. /Compare two rocks.
• Order your minerals from hardest to softest.

Level 3
• Of the four rocks you are working with, determine which ones contain the mineral calcite. Support your claims with 
evidence from your investigation.
• A friend has given you a bag of rocks. You have noticed that some are smooth while others are rough. Where do you 
think your friend found these rocks? Support your answer.

Level 4

• We have learned many things about rocks and minerals over the past few weeks. Design a model that will show how 
they can be changed and relate it to another cycle. Be prepared to share with your classmates.

Sample of Depth of 
Knowledge Levels
Solids and Liquids

Level 1
• What is a solid?/What is a liquid?
• Identify the properties of a solid./ Identify the properties of a liquid.
• Using the list provided, identify which are solids and which are liquids.
• Draw a picture of your solid/liquid.

Level 2
• Describe the difference between a solid and liquid. Give an example of each.
• Compare two solids. /Compare two liquids.

Level 3
• Is toothpaste a solid or a liquid? Explain and justify your answer.

Level 4
• We have been working with solids and liquids over the past few weeks. Design a plan, carry out the investigation, 
and share your results with classmates.



Spring 2009—9

As Nevada moves from using ability coding based on Bloom’s 
Taxonomy to coding at Depth of Knowledge (DOK) levels 
for test items, the implications for curriculum cannot be 
underestimated. Teachers need to be cognizant that the DOK 
levels within content presented to their students may not be at 
State expected levels. Analysis of publisher generated materials 
reveals that many worksheets, laboratory activities and test 
questions are conveying information written at lower DOK 
levels. Use of materials that are consistently written at lower 
DOK levels has serious implications for students attempting 
to be successful on the High School Science Proficiency test 
which is written at DOK levels 1-3. 
The good news is that verification laboratories and activities can 
easily be rewritten using science inquiry and science writing 
heuristic. Each of these strategies will naturally embrace all 
four DOK levels. 
Science inquiry incorporates five essential learner features:

Students engage in the study of a scientifically ori-1. 
ented question, event or phenomenon that they gen-
erate or that has been provided for them.
Students create explanations based on testing of sug-2. 
gested hypotheses, hands-on activities, and problem 
solving.
Students analyze and interpret data, synthesize their 3. 
ideas, generate models, use scientific understand-
ings to extend their knowledge.
Students apply what they have learned to new situ-4. 
ations.
Students communicate their findings to their peers 5. 
and teacher clarifying ideas and assessing their 
findings (National Science Educations Standards, p. 
35).

In the sample laboratory provided, Energy Transfer in the 
Park, a traditional verification lab emphasizing specific heat 
capacity has been rewritten to reflect new Depth of Knowledge 
levels. AVID style interactive notebook questions have been 
embedded in the combined science inquiry and science writing 
heuristic model. Each of the sections has been coded to Depth 
of Knowledge levels.
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ENERGY TRANSFER IN THE PARK
 
IN QUESTIONS:
Have you ever wondered w

hy ordinary objects

Have you ever wondered why ordinary objects when placed 
in the sun feel warmer or cooler than each other?  Why do 
you think this happens (DOK Level 2)?                                                 
_____________________________________________
    
         From: http://www.sspco.com/pdf/2107.pdf

How do you account for the difference in temperatures 
between water and concrete; after all, they are both receiving 
the same amount of sunlight (DOK Level 2)?
________________________________________

UUMISCONCEPTION ALERT!

Heat and temperature are not the same! Can you explain why 
(Definition: DOK Level 1; Explanation: DOK Level 2)?
________________________________________
UU

BACKGROUND:

The specific heat capacity of a material is determined by 
placing a predetermined amount of water into a calorimeter. 
The tested materials are placed into boiling water for five 
minutes, and then transferred to the water in the calorimeter 
where a temperature change is noted.

The amount of temperature that a substance will absorb or 
release can be related by the equation 

Q = m ΔT Cp
Q  = amount of heat measured in joules
M = mass of the sample measured in grams 
ΔT  = difference between the initial and final temperatures 
of the substance measured in degrees Celsius
Cp      = specific heat capacity of the sample with units of 
joule/g0C    

Using Depth of 
Knowledge in a High School Laboratory

By Ellen Ebert ~ Secondary Science
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PURPOSE: 

In this activity, you will compare the thermal properties of 
several different samples by using a calorimeter.

PPPPPPPPREDICTION:

 Predict the ranking of the five materials given to you by your 
teacher in order from highest to lowest specific heat (use 
materials such as different metal and plastics, etc.)
(DOK  Level 2). 

Highest Specific Heat:   
1. ______________   

2. ______________   

3. ______________

4. ______________

5. ______________      

Justify your ranking for highest specific heat. 
_________________________________________________

INQUIRY LAB:

A student is asked to design a park bench that is durable and 
can be used year round. Which of the following materials 
would be the best material for people to sit on without 
getting burned? 
Design an experiment to support your answer (DOK Level 
3) using the equations below to guide your data collection 
(DOK Level 2).

QH2O = Qmaterial

QH2O = m ΔT Cp                   Qmaterial = m ΔT Cp

   mH2O ΔTH2O CpH2O  = m materialΔTmaterial Cpmaterial

Write your procedure in your notebook and be sure to include
the steps listed below (DOK Level 3):

Safety goggles must be worn during the lab.1. 
Have your teacher check your procedure 2. PRIOR to 

starting your lab.

Courtesy M.D.Streigle, GVHS

Data Collection (DOK 1)

                    Courtesy M.D.Streigle, GVHS

CLAIMS UU:

Which material is the best material for the park bench (DOK 
Level 2)?

_______________________________________________

EVIDENCE:

What is the evidence that supports your claim (DOK Level 
3)?

_______________________________________________

UUSOURCES OF ERROR UU: 

What would you do differently if you were to redo this 
experiment? Justify your response with evidence from your 
lab (DOK Level 3).
_______________________________________________

UUREFLECTION UU:

What further information or experimentation would you need 
in order to make a better decision about the design of your 
park bench? Explain your answer (DOK Level 3).
______________________________________________

UUCOMMUNICATION:

Communicate and justify your findings to the class (DOK 
Level 3).

UUOUT QUESTIONS UU:

Farmers in temperate areas grow crops yearlong.
Explain why farmers spray their crops with water when the 
temperature falls to just below zero (DOK Level 3).
___________________________________________

UUEXTENSION UU:

A company has hired you to use your design of park benches 
in their community project. You have been given a budget of 
$10,000 and asked to build as many park benches as possible 
using the most cost effective material that will be practical 
for year round use. Generate a proposal that includes the 
most expensive material, a medium cost material and the 
cheapest material.  Include justifications for each of your 
proposals. Build a prototype for each of your proposed 
benches (DOK Level 4).




