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7 Myths About Rigor In The Classroom 
1. Lots of homework is a sign of rigor. 
2. Rigor means doing more. 
3. Rigor is not for everyone. 
4. Providing support means lessening rigor. 
5. Resources equal rigor. 
6. Standards alone take care of rigor. 
7. Rigor is just one more thing to do. 
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Twelve Statements about Questioning  
 
1. I expect students to have questions about content. 
2. I keep a “question board” in class to record big questions. 
3. I build questioning games and tasks into my daily routine. 
4. I organize part of my instructional plans around questions. 
5. I ask students to explore important questions and issues that 

arise from instruction. 
6. I challenge students to do their own thinking, build their own 

answers and interpret information.  
7. I encourage students to center their research around an essential 

question.         
8. I ask students to work in groups to solve problems, make 

decisions and explore challenging questions.      
9. I intentionally plan and implement strategies to promote student 

questioning and wondering.    
10. I am improving in my ability to diagnose student understanding 

through the use of targeted questioning. 
11. There is not enough time for me to figure out smart ways to 

engage my classes in doing lots of questioning and investigating.  
12. I am making more time now than I used to for students to do 

more of the thinking - analyzing, interpreting, inferring and 
synthesizing.     

 
  



 4 

Top 10 Effective Questioning Techniques 
A synthesis/summary of research findings  

 
1. Plan questions in advance of a lesson.  Include a mix of open and closed questions, as 

well as all levels of Bloom’s. 
2. Establish a classroom culture that celebrates questioning and risk taking. Instead of 

asking, "Do you have any questions?" rephrase it to "What questions do you have?" The 
latter implies that you expect questions and are encouraging students to ask them. 

3. Give students “thinking time” or “wait time” after asking a question.  If there are no 
responses to your questions, don’t answer your own question.  Ask another, simpler 
question or provide examples.  Acknowledge the silence. 

4. Transition from simple questions (recall type questions) to more complex questions 
(compare, analyze, make a judgment, etc.) as the lesson progresses.  Avoid yes or no 
questions. Strive to ask questions that lack a single right answer.  Ask one question at a 
time, and spend the time necessary to fully address the question.   

5. Expect students to ask questions, and make sure that everyone can hear a student’s 
question. Repeat the question if necessary. If you do not understand the student’s 
question, ask for clarification, “Give me an example” or “Do you mean…”.  Sometimes 
you can turn a student’s question back to the class for consideration.  If the question is 
difficult, have students think in pairs or triads and challenge them to write questions 
about the question, “What might we need to know to answer this question?”  or “Do we 
need to define any terms?”  Finally, if everyone is stuck, ask where the confusion is, or 
what the silence means. The important thing about difficult questions is to spend time 
thinking about them.  Do not be too quick to “steal a student’s struggle”.   

6. Do not let a few students dominate a discussion.  Get all students involved.  Ask the 
“quick” student to wait, or have everyone write down an answer before calling on 
someone.   

7. If you ask a question and get an immediate response, ask other students what they 
think, “Do you agree Jon?” or “What would you add to that answer?” is a good way to 
get students involved. 

8. When calling on individual students, ask the question first, pause for 3-5 seconds, and 
then call on a specific student.   

9. Try not to ask students questions like “Do you understand?” or “Do you have any 
questions about yesterday’s lesson?”  Strive to ask questions that require students to 
demonstrate their understanding (i.e. “What three things do you need to consider 
before starting this equation?” or “What’s important to remember about quotation 
marks?”). 

10. During a lesson, move around the room in a way that promotes discussion.  When a 
student asks a question, it is natural for an instructor to move toward that student.  
This tends to exclude other students and focuses the interaction between teacher and 
student. Moving away from the student who is speaking draws others into the 
discussion.  
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The Power of Waiting (Wait Time): 
 
Researchers on questioning strategies speak of two kinds of wait time: “Wait Time 1” 
refers to the amount of time the teacher allows to elapse after he/she has posed a 
question and before a student begins to speak; and “Wait Time 2” refers to the amount 
of time a teacher waits after a student has stopped speaking before saying anything.  
The research has focused more on wait time 1 than wait time 2, but the following 
findings apply to both. 
 
Findings: 
 The average wait time teachers allow after posing a question is one second or 

less. 
 Students whom teachers perceive as slow or poor learners are given less wait 

time than those teachers view as more capable. 
 For lower cognitive questions, a wait time of three seconds is most positively 

related to achievement, with less success resulting from shorter or longer wait 
times. 

 There seems to be no wait time threshold for higher cognitive questions; 
students seem to become more and more engaged and perform better and 
better the longer the teacher is willing to wait. 

 Increasing wait time beyond three seconds is positively related to the following 
student outcomes: 

 
1. Improvements in student achievement. 
2. Improvements in student retention, as measured by delayed testing. 
3. Increases in the number of higher cognitive responses generated by students. 
4. Increases in the length of student responses. 
5. Increases in the number of unsolicited responses. 
6. Decreases in students’ failure to respond. 
7. Increases in the amount and quality of evidence students offer to support their 

inferences. 
8. Increases in contributions by students who do not participate much when wait 

time is under three seconds. 
9. Expansion of the variety of responses offered by students. 
10. Decreases in student interruptions. 
11. Increases in student-student interactions. 
12. Increases in the number of questions posed by students. 

 
 Increasing wait time beyond three seconds is positively related to the following 

teacher outcomes: 
 

1. Increases in flexibility of teacher responses, with teachers listening more and 
engaging students in more discussions. 

2. Increases in teacher expectations regarding students usually thought of as low. 
3. Expansion of the variety of questions asked by teachers. 
4. Increases in the number of higher cognitive questions asked by teachers. 
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Conceptual clarification questions 
Get them to think more about what exactly they are asking or thinking about. 
Prove the concepts behind their argument. Basic 'tell me more' questions that 
get them to go deeper. 
 Why are you saying that? 
 What exactly does this mean? 
 How does this relate to what we have been talking about? 
 What is the nature of ...? 
 What do we already know about this? 
 Can you give me an example? 
 Are you saying ... or ... ? 
 Can you rephrase that, please? 
Probing assumptions 
Probing of assumptions makes them think about the presuppositions and 
unquestioned beliefs on which they are founding their argument. This is 
shaking the bedrock and should get them really going! 
 What else could we assume? 
 You seem to be assuming ... ? 
 How did you choose those assumptions? 
 Please explain why/how ... ? 
 How can you verify or disprove that assumption? 
 What would happen if ... ? 
 Do you agree or disagree with ... ? 
Probing rationale, reasons and evidence 
When they give a rationale for their arguments, dig into that reasoning rather 
than assuming it is a given. People often use un-thought-through or weakly 
understood supports for their arguments. 
 Why is that happening? 
 How do you know this? 
 Show me ... ? 
 Can you give me an example of that? 
 What do you think causes ... ? 
 What is the nature of this? 
 Are these reasons good enough? 
 Would it stand up in court? 
 How might it be refuted? 
 How can I be sure of what you are saying? 
 Why is ... happening? 
 Why? (keep asking it -- you'll never get past a few times) 
 What evidence is there to support what you are saying? 
Questioning viewpoints and perspectives 
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Most arguments are given from a particular position. So attack the position. 
Show that there are other, equally valid, viewpoints. 
 Another way of looking at this is ..., does this seem reasonable? 
 What alternative ways of looking at this are there? 
 Why it is ... necessary? 
 Who benefits from this? 
 What is the difference between... and...? 
 Why is it better than ...? 
 What are the strengths and weaknesses of...? 
 How are ... and ... similar? 
 What would ... say about it? 
 What if you compared ... and ... ? 
 How could you look another way at this? 
Probe implications and consequences 
The argument that they give may have logical implications that can be 
forecast. Do these make sense? Are they desirable? 
 Then what would happen? 
 What are the consequences of that assumption? 
 How could ... be used to ... ? 
 What are the implications of ... ? 
 How does ... affect ... ? 
 How does ... fit with what we learned before? 
 Why is ... important? 
 What is the best ... ? Why? 
Questions about the question 
And you can also get reflexive about the whole thing, turning the question in 
on itself. Use their attack against themselves. Bounce the ball back into their 
court, etc. 
 What was the point of asking that question? 
 Why do you think I asked this question? 
What does that mean? 
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Art and Science of Teaching / Asking Questions—
At Four Different Levels 
Robert J. Marzano 
 
Questioning is a potentially powerful tool that teachers can use to help students better understand 
academic content. However, simply asking more questions of more students might not produce the 
desired effect. 
In working with and observing teachers, I've found that the questions they ask students can be 
organized into four levels, each of which demands deeper thinking of the student. 
 

Level 1: Details 
Level 1 questions ask students to recall or recognize details about specific types of information. For 
example, a teacher might ask, "What is one of Jack London's most popular works, and what is it 
about?" or "Describe some important characteristics of the Rocky Mountains in the United States." 
We commonly think of Level 1 questions as "lower level." However, they have their place in 
learning new content because teachers commonly begin by asking students questions about 
narrower types of information—such as specific people (like Jack London); specific groups and 
organizations (like the U.S. Congress); and specific intellectual, artistic, and cognitive products 
(like the Greek play Prometheus Bound)—before progressing to more general and abstract content, 
such as mental processes and procedures (like rounding techniques in mathematics). (For a look at 
these types of information and examples of the four levels of questions for each, go to 
www.ascd.org/el0213marzano.) 
 

Level 2: Characteristics 
Level 2 questions move the focus to the general category to which a Level 1 topic belongs. For 
example, a Level 2 question about Jack London might be, "Jack London is thought of as an 
adventure writer. What are some characteristics of writers who specialize in adventure stories?" or 
"What are some differences between older mountain ranges like the Rocky Mountains and newer 
mountain ranges like the Olympic Mountains in Washington State?" Here the focus shifts from a 
specific person (Jack London) or place (the Rocky Mountains) to the general category to which that 
person or place belongs (outdoor adventure writer, mountain ranges). 
Level 2 questions ask students to describe the characteristics of a given category. This might 
involve comparing and contrasting characteristics, such as those of two different mountain ranges. 
Such questions might also ask students to identify elements that fit within a category. For example, 
a Level 2 question about the Battle of Gettysburg might ask students to consider some other battles 
from wars they've studied that have had a similarly large loss of life. 
Cognitively, Level 2 questions require a broader perspective than Level 1 questions require. Instead 
of thinking of Jack London in isolation, for example, students must consider him as part of a larger 
system. 
 

 

http://www.ascd.org/ASCD/pdf/journals/ed_lead/el201302_marzano.pdf
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Level 3: Elaborations 
Level 3 questions ask students to elaborate on the characteristics of and elements within a cate-
gory. Typically, such questions require students to explain the reasons something happens. For 
example, a teacher might say, "Explain why adventure writers tend to participate in adventurous 
situations themselves" or "Explain why older mountain ranges are less jagged." Level 3 questions 
can also require students to explain the effect of something. In a discussion about the Battle of 
Gettysburg, a teacher might ask, "What effect does major loss of life in a single battle have on 
ending or prolonging a war?" 
Level 3 questions are more cognitively complex than Level 2 questions because students must 
explain the working dynamics of how or why certain things occur or exist. 
Level 4: Evidence 
Level 4 questions require students to provide support or evidence for their elaborations. They might 
ask students to identify sources that support their elaborations. A teacher might ask, "What sources 
support your conclusions about why older mountain ranges are less jagged?" They may require 
students to explain the reasoning behind their elaborations; the premises, rules, or generalizations 
they used to form their conclusions; or any exceptions that their conclusions don't seem to explain. 
When answering Level 4 questions, students might even find errors in premises, rules, or 
generalizations they previously thought to be true. 
A teacher can initiate Level 4 questions in class, but these typically require extra time to answer 
because students must articulate sources or information or analyze their own thinking. 
Consequently, Level 4 questions frequently become homework that students begin in class but turn 
in later. 
Planning for Deep Thinking 
To plan for this type of leveled questioning, teachers first must consider the specific details they 
want to highlight about a topic and then construct appropriate Level 1 questions. Next, they must 
consider the general category to which their topic belongs and the characteristics of that general 
category. They will need to construct Level 2 questions around these. Teachers can ask Level 1 and 
Level 2 questions of the entire class, making sure that all students have opportunities to respond. 
When constructing Level 3 questions, teachers need to consider which specific characteristics they 
would like students to explain. Because Level 3 questions are typically rather complex, the teacher 
might organize students in groups to formulate explanations. Each group might present 
explanations, followed by a class discussion of those explanations. 
Finally, when designing Level 4 questions, teachers need to consider whether they want students to 
cite specific sources for their explanations, examine the logic of their own reasoning, or qualify 
their conclusions. Level 4 questions typically take more than a single class period to address and 
might even extend across multiple class periods, so it's necessary to take into account how long 
students will be given to complete such assignments. 
Planning a lesson that uses all four of these levels can transform classroom questions into analytic 
tasks that require students to think at increasingly complex levels. 
 
Robert J. Marzano is cofounder and CEO of Marzano Research Laboratory in Denver, Colorado. He is the 
author of The Art and Science of Teaching (ASCD, 2007) and coauthor, with Tony Frontier and David 
Livingston, of Effective Supervision: Supporting the Art and Science of Teaching (ASCD, 2011). 
 
 
 

http://www.ascd.org/Publications/Authors/Robert-Marzano.aspx
http://www.ascd.org/publications/books/107001.aspx
http://www.ascd.org/publications/books/110019.aspx
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Diagnostic Questioning in Mathematics 
 
What makes a good open question? 

1. It must require more than remembering a fact or reproducing a skill. 
2. Students can learn by answering the question and the teacher learns about each 

student from the attempt. 
3. They may be several acceptable answers. 

 
How to create good open questions: 
 
Strategy:  Work Backward 

1. Identify a topic (rounding) 
2. Think of a closed question and write it down the answer (11.7) 
3. Create a question that includes (or addresses) the answer 

(I ran 100 meters in about 12 seconds.  What might the numbers on the 
stopwatch have been?) 

 
Examples: 

• The topic is averages 
• Closed question: Five children are ages 3, 8, 9, 10 & 15. What is the average age? 

(answer is 9) 
• Open diagnostic question: The average age of five children is 9. How might the 

children be? 
 

• The topic is fractions 
• Closed question: 9  2/3 = __________.  (answer is 6) 
• Open diagnostics question: Two numbers are multiplied to get an answer of six.  If one 

factor is less than one, what might the two factors be? 
 

Good open questions stimulate discussion and require mental engagement with the 
task.   
 
Good Questions: 
1. In my pocket I have $36.00. What bills might I have? 
2. The price tag on a toy is $2.75.  What coins could I use to pay the bill? 
3. I shared an amount of money equally with my friends and each received $1.20. How much 

money was there and how many friends might I have? 
4. A sign in a store window reads ½ off everything.  What does this mean to you? 
5. Half the members of a family are male.  What might a drawing of this family look like? 
6. I had some pizzas that I cut into quarters.  How many pizzas might I have had, and how many 

quarters might I have after cutting them? 
7. What three numbers less than one might I add together to get a sum of ½? 
8. Write some different stories about 3 + ½. 
9. Using base ten materials, how many ways can you show the number 25? 
10. Two numbers multiplied together make 360. One factor has a zero at the end. What might the 

two numbers be? 
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Practice.  Below are several closed questions.  Create an open question for each. 
 
1. 6 + 6 =   Open question: __________________________________________________________. 

 
 

2. 32 + 14 =  Open question: _______________________________________________________. 
 
 

3. 35 divided into 7equal groups is . Open question: _________________________________. 
 
 
 
 
Possible re-writes: 

1. Tell me everything you know about the number 12. 
2. What might the missing numbers be in this equation:  3 + 1 = 2. 
3. The answer to a division problem is 5. What might the question be? 
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The Questions Are Coming, The Questions Are Coming… 
 

Topic / Idea  
 
 
Create a different question about the topic listed above using the words as a starting 
point. 
Who  
How  
What  
When  
Where  
Why  
Which  
Are  
Can  
Do  
Does  
Did  
Will  
Have  
Is  
Has  
Should  
Would  
 



 13 

The Questions Are Coming, The Questions Are Coming… 
 

Topic / Idea  
WEATHER 

 
Create a different question about the topic listed above using the words as a starting 
point. 
Who is affected by weather?  
How do people predict the weather?  

are clouds formed? 
do you measure wind speed? 
does water turn to cloud? 

What causes tornadoes? 
do the symbols mean on a weather map? 

When do hurricanes happen? 
Where does it rain the most? 

do clouds go? 
Why is snow white? 
Which part of our state gets the most snow? 
Are thunderstorms dangerous? 
Can tornadoes pick up cars? 

it rain and be sunny at the same time? 
Does it rain everywhere on the planet? 
Will people ever be totally safe from weather disasters? 
Is it possible to build a weather proof house? 
Has anyone ever been lifted by a tornado and survived? 
Should people be allowed to live in hurricane areas? 
Would you rather be in a tornado or a blizzard? 
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Bloom’s Planning Template 
Unit Lesson 

Topic/Skill/Concept: 

Remembering: 
 
 
 
Understanding: 
 
 
 
Applying: 
 
 
 
Analysing: 
 
 
 
Evaluating: 
 
 
 
Creating: 
 
 
Resources: 
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