QUESTIONING

It has been said that Questioning is perhaps the singularly most important and influential teaching practice. Asking questions of the learner is fundamental to the practice of teaching, learning and assessment. To start with, questions give guidance at the planning stage for schooling and curriculum. Questions encourage the engagement of students in the learning of new skills and knowledge, and are also at the very heart of assessment and evaluation. In this lesson we will begin to explore the many purposes that questions serve, the skills required to conduct questioning effectively, and the deep nature of what we mean by questioning.

Let’s start with an example.

Suppose a teacher makes the following statement to a student:

 “List all the characteristics common to all the elements known as the alkali metals” 

On the face of it the teacher is simply seeking an answer to a question.

But let’s take this apart and look at it closely.

The question is really an invitation to a student to perform a series of actions. Some of those actions are dynamic, such as the physical act of printing some words on a page with a pencil.

It also requires the student to engage in a number of cognitive actions. 

What are some of these cognitive actions? The student is first defining the meaning of the term alkali metals and is likely imagining the spatial position of these elements on the periodic table of the elements. The student may be remembering some classroom experiences, images and desciptions of some of the alkali metals, and then is comparing them one to another. Finally the student composes an answer in the form of a summary of selected statements in response to the question. 

So this question can be seen as a direction for the student to perform some cognitive and physical actions. Actions. Remember that.

Now let’s back it up. Why do you suppose the teacher might have asked that question in the first place?

Think about that for a moment.

Why do teachers ask questions of their students?

What do you think about that statement I made that Questioning is arguably the most important of all teaching practices?

In fact, what is my purpose in asking a question of you right now?

OK- consider some of these possible reasons for the teacher asking that question.

Presumably, the question about the alkali metals is drawn from the prescribed goals for the course and is relevant to the teacher’s curriculum. The question reflects the intentions and goals of the syllabus for the course of study, in this case Form II Chemistry: Chemical Families.

Here is what that looks like in the Kenyan curriculum document
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7.0.0 CHEMICAL FAMILIES: PATTERN IN PROPERTIES (28 LESSONS)

7.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) identify alkali metals, alkaline-earth metals, halogens and noble gases in the periodic table and write their electron arrangement
b) state and explain trends in physical properties of alkali metals, alkaline-earth metals, halogens and noble gases
c) state and explain the trends in reactivity of the alkali metals, alkaline-earth metals and halogens
d) explain the similarities in formulae of compounds formed by alkali metals, alkaline-earth metals and halogens
e) state the uses of alkali metals, alkaline-earth metals, halogens and noble gases
f) explain the unreactive nature of the noble gases in terms of their electron arrangement
g) identify the elements in a given period and write their electron arrangement
h) state and explain the trends in physical properties of elements in a period
i) state and explain the trend chemical behaviour of elements in a given period
---------------------------------

These objectives are listed as a group of things that students need to know in the Form II Chemistry syllabus. You will notice that the wording of each objective contains a verb—an action word—that directs the student demonstrate an understanding of these concepts by performing a set of observable actions such as identify, state, explain, write. There are some further actions that you might consider appropriate as well--Actions such as drawing Bohr diagrams, listing the element names, locating the elements on the periodic table, summarizing chemical and physical properties, comparing properties with other elements, and so on. These are things that students need to be able to DO if they truly understand it.

The syllabus can therefore be seen as a structured set of questions or what I will term “invitations for student actions”. The goals are a guide for teachers in the planning of their lessons, the design of the learning activities within those lessons, and the kinds of questions that teachers will pose to their students during those lessons to check and extend their comprehension.

So-- the question about the alkali metals really represents the curriculum.

	1. A question represents the curriculum objectives




Secondly, the question the teacher posed about the alkali metals might have been intended to engage the student in learning. Questions are teaching tools. Encouraging the learner to recall some information will serve to organize thinking and reinforce memory. Inviting the learner to seek patterns among ideas, classifying concepts through similarities and differences, applying familiar ideas to new contexts encourages the learner to forms new connections, mental constructions and thereby extend and broaden understanding.

The question could therefore be a part of a teaching strategy to engage the participation of the student in active learning, leading to an understanding and a memory about the characteristics of families of elements.

An example of generative questioning: teaching by asking…

So-- the question about the alkali metals is for the purpose of teaching and learning.

	2. A question is for the purpose of teaching and learning


Thirdly, the teacher poses the question to check for student understanding, and wants to know whether students have grasped that piece of knowledge and to judge to what degree they now know it. 

The level of a person’s understanding of a concept or skill is quite invisible. That is, until that person is asked to do something that calls into play a working knowledge of that concept. It is only by observing that person’s particular actions can one make some judgment about how well they know it. We don’t know if a person has some knowledge of the solar system for example until we ask them to tell us something about the sun and its satellites. We will never know whether a person knows how to read a schematic diagram until we ask them to trace out the path of electron flow in a circuit diagram with a finger. So the question is an invitation for the learner to demonstrate what they know by doing some kind of action that we can see.

If that question appeared on an examination, it would inform the teacher for the purpose of grading or assigning a final standing.

Alternatively, the question might be asked in the context of formative assessment some time during the course of instruction—that is to say, the students performance or product informs the teacher whether there is need of further coaching and guidance if it appears that the concept is not adequately understood.

So—the question about alkali metals is for the purpose of assessing understanding.

	3. A question is for the purpose of assessment


In summary, then:
Questions  can be seen as Invitations to an Action and are for the general purpose of:

1. Specifying the learning goals in terms of what ACTIONS students should be able to DO by the end of the course of study

2. Engaging the student in the learning and reinforcement of new knowledge and skills by encouraging them to perform ACTIONS such as recall, summarizing, applying, drawing, modeling, solving, explaining, comparing and contrasting, etc.

3. Assessing the level of student understanding by observing the ACTIONS of student performance when doing assigned tasks.

This will probably look familiar to you.

It looks just like the teaching model we developed in an earlier lesson.

GOALS ( INSTRUCTION ( ASSESSMENT

BLOOMS TAXONOMY: SIX LEVELS OF QUESTIONS

There are many different kinds of questions.

Consider these two:

1. Describe the seven parts of a plant
2. How would your daily life be different in a world without friction?

In what ways are these two questions different from one another?

One obvious difference is in their subject areas, botany versus physics.

There is also a difference in the level of difficulty that you experience as you dig for an answer. Even if you are well informed about both plants and sliding friction, you can see that these questions present different levels of challenge.

But even more than that, these two questions tickle different parts of your brain, don’t they? They invoke quite different kinds of thinking. The first question calls for a simple recall of facts. The second involves an recollection of facts as well, but it does something else--it requires some rather creative thinking as one imagines a frictionless world in which we attempt to do simple tasks such as walking, working and eating. We can imagine that the sorts of answers that students would come up with would be varied and probably quite interesting!

This brings us to the work of an educational psychologist by the name of Benjamin Bloom.

In 1956 Bloom outlined a classification system for the kinds of educational goals or questions that we pose in the realm of teaching and learning. We refer to this as Bloom’s Taxonomy. We will see that it is a very useful and important tool for us as we go about setting goals, teaching our students, and assessing student achievement.

There are six levels of questioning, arranged in a hierarchy of complexity. That does not necessarily mean in order of increasing difficulty, although the higher level questions do require different kinds of thinking that typically requires a greater challenge.

These levels are:
1. knowledge (recall and recognition of factual information)

2. comprehension (explaining or translating into different terms)

3. application (using information in a new situation)

4. Analysis (relating the parts to the whole)

5. synthesis (combining elements into original patterns)

6. evaluation (engaging in critical inquiry)

Since the first one is the basic level and the sixth one is the highest level, the graphic is often shown with these inverted:

[image: image5.jpg]BLOOMS TAXONOMY

Assessing theories; Comparison of ideas;
Evalualing ovicomes; Solving; Judging;
Recommending; Rating

Using old concepts fo creae new ideas;
Design and Invention; Composing; Imagining;
Inferting; Modifying; Predicting; Combining

dentifying ond analyzing paterns;

Organisaion of deas;
recognizing frends

Using and applying knowledge;

Using problem solving methods;

Manipulating; Designing; Experimenting

Understanding; Translating;
Summarising; Demonstrating;

Recall of information;
Discovery; Observation;
Listing; Locating; Naming





Taken from: http://www.units.muohio.edu/servicelearning/node/316
Notice that the lower level learning and thinking such as knowledge and recall must be developed and present before we can move up the pyramid to the higher levels of analysis and creativity. Basic knowledge and comprehension are fundamental to moving up through these stages.

I am now going to ask you to do something with this.

Can you think of an example of a question under each of these categories that you might ask of your students?

Let me give you an example for each.

I will try to be clever here and generate some questions that have to do with the topic of questioning.

1. Knowledge (recall and recognition of factual information) 
List the six levels of Bloom’s Taxonomy

2. Comprehension (explaining or translating into different terms)

Summarize in your own words why questions are important in teaching

3. Application (using information in a new situation)

Describe the circumstances in which would you pose a question of the “knowledge” level

4. Analysis (relating the parts to the whole) 
Show how this question is an example of one that promotes analysis.

5. Synthesis (combining elements into original patterns)

Create a questioning sequence intended to lead students to understand that the earths geographical north pole has the same polarity as the south pole of a bar magnet. 

6. Evaluation (engaging in critical inquiry)

Examine each of the example questions listed here and judge whether they are effective examples of each level of Blooms questions.

I want you to notice that the level of question is characterized by the verb—the action word—found in each question statement.

That is the most wonderful thing about Bloom’s taxonomy is that it is an organized collection of verbs. Of actions! 

Let’s look at the big collection of Bloom’s action verbs grouped under each of the six levels:

1. Knowledge (recall and recognition of factual information)

· describe

· locate

· label
· recite

· list

· state

· select

· name 

2. Comprehension (explaining or translating into different terms)

· match

· paraphrase

· restate in own words

· revise

· give examples

· express

· illustrate

· explain

· distinguish

· summarize

· extend

· indicate

· find exceptions

3. Application (using information in a new situation)

· organize

· generalize

· dramatize

· prepare

· produce

· choose

· apply

· solve

· show

· interpolate

· pose a question

· how would you use

· what would happen if

4. Analysis (relating the parts to the whole)

· Compare

· Classify

· Categorize

· Differentiate

· Infer

· Argue

· Subdivide

· Identify elements

· Diagram

· chart

· state point of view

· justify

· identify theme

· deduce

· persuade

5. Synthesis (combining elements into original patterns)

· compose

· hypothesize

· design

· combine

· role play

· invent

· organize

· experiment

· construct

· design experiment

· propose alternative

· formulate

· theorize

· reconceptualize

6. Evaluation (engaging in critical inquiry)

· judge

· criticize

· consider

· critique

· recommend

· compare

· redesign

· identify fallacies, inconsistencies

· self-monitor (metacognition)

· rate (against criteria)

· dispute
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Verbs are actions, and these actions are at the very heart of teaching, learning and assessment.

It is not important that you are able to identify the specific level that each particular action verb fits under. This is intended only to be useful to us as teachers—to recognize that thinking challenges come at different levels and that this has utility for us as we encourage our students to learn, remember, and think.

It is important that we recognize how Blooms verbs suggest to us the kinds of tasks we can assign our students as we try to engage them in learning and reinforcement of new knowledge and skills. It gives us some ideas about the kinds of learning experiences we can plan in our teaching. Remember that learning requires the active participation of the learner. Students have to DO something if they are going to LEARN something. Look again at this list of verbs and see if it doesn’t give you some ideas for the kinds of things we can get our students to DO as we plan lessons for their learning. 

Blooms verbs are also useful for planning assessment tasks. Remember that understanding by itself is invisible. I will not know if you are able to organize all the colours of the visible spectrum in order until I ask you to demonstrate it. Students have to DO something if a teacher to be able to OBSERVE their LEARNING.

VALUE OF QUESTIONING IN LEARNING

In an earlier lesson we explored the nature of learning, and you may recall that our idea of learning involves a kind of mental construction and reorganization of experiences and information assembled from our active engagement and conversation with others. It is in this way we come to make sense of our world. Through the skilful planning and presentation of these sensory experiences and actions in our teaching, we try to ensure that the learning that results is authentic, reasonable, and fits with the curriculum goals.

Questions serve as valuable tools to promote learning, and they do this in at least two ways.

1. As we have seen, they direct students to engage in an action that exposes them to a learning experience, actions such as observing, designing, comparing, illustrating, graphing, identifying, testing etc. The important thing to remember here is that learning involves the active participation of the learner.

2. Another critical function of questioning is the role good questions serve in promoting conversation. Learning is both a personal thing and a social thing. It happens inside our own heads, but it also happens within a community of learners. The construction of knowledge involves a free exchange of ideas within a learning group, where the participants compare and negotiate several different points of view. Communication… talking… is at the heart of teaching and learning, and if I may use a science metaphor questioning like a catalyst for sparking debate and encouraging personal reflection. Questions get people talking and thinking. Good questioning looks like a conversation rather than a quiz show or an oral examination. In the end it serves more that just pulling out what students know—it may actually result in deeper knowing.

Speech—putting ideas into words—gives a tangible shape to our inner thoughts. We would like for our students to think out loud so that they can hold up and make their thinking visible to others, making it available for consideration and revision. Good questioning encourages us to share personal experiences, images, symbols, examples and insights for others to share and build upon. 

A skilful questioner helps a learner to talk through a problem, and helps to clarify and organize the thinking that leads to a solution. A good sequence of questions can lead students to a new idea by asking, but without telling.

Consider this questioning sequence.

The question is “what colour of light would be most effective for a green plant to grow under?”

1. What colours make up white light RED ORANGE YELLOW GREEN BLUE VIOLET

2. So if white light shines on this yellow paper, which of the colours are reflected YELLOW

3. What happens to the rest of the colours ABSORBED INTO THE YELLOW PAPER

4. If this was a yellow leaf, what would the plant do with that absorbed light energy PHOTOSYNTHESIS

5. What would you see if a yellow light shone on a yellow leaf YELLOW

6. Why? YELLOW WAS REFLECTED

7. what would happen to the energy of red light if it shone on a green leaf, ABSORBED 

8. Would a red light promote photosynthesis in a green plant? YES

9. What colour or colours of light would be least effective for photosynthesis in a green plant? Why? GREEN. IT WOULD BE REFLECTED RATHER THAN ABSORBED

10. So what colour of light would be most effective for a green plant to grow under?” ANY COLOUR OTHER THAN GREEN

This is called generative questioning. New ideas emerge from questions that the learner provides answers to.

Try a simple version of this in your question/answer sequence in your own classes. Try to tell by asking.

And then reflect on this: why might that be more effective than simply telling?

Next, let’s work on developing some of the skills involved in good questioning.

Here are some general rules:
RULES FOR EFFECTIVE QUESTIONING:

Make the wording of your questions clear and specific

Keep your goals in focus. 

Ask questions with an answer in your mind and with an eye on what you want the students to know

Allow sufficient wait time before selecting a student to answer

Ask the question before selecting the student. 

(If you ask “Bruce, what is the difference between convection and conduction?”, Bruce is the only student who needs to think of an answer. The rest are not accountable).

Be respectful of the student, recognizing that it puts them at risk to respond in a public setting

Acknowledge and thank students for making a contribution or trying to answer

Invite rather than intimidate. 

Reduce the risk of being wrong. 

Try not to be too critical or evaluative

Find something correct in a wrong answer. 

Be gentle. Give hints 
Allow a student to ‘pass’ if they do not know the answer

Keep the conversation going

Follow up on responses. 

Paraphrase, repeat the response back to the student

Don’t answer the question yourself

Ask for further information

Ask for multiple perspectives

Ask for evidence, support or justification

Ask students to elaborate 

Tell me more…

What do you mean by... ?

What makes you think that?

Look at the probing phrases

Look for ways to encourage student-student interaction 

Do you agree with…? 

State in your own words. 

How is – answer different from --,

Plan the questions. Write them out in advance.

Consider questions at different levels of Bloom’s taxonomy

Listen to the student

Allow student to finish before beginning to speak

Remain neutral, then ask another student to give their own answer

Try to involve most students

Ask questions in a logical sequence

Simple before complex

Familiar before new

Concrete before abstract

Ask interesting questions

Wrap questions around a story, analogy, personal story, or an interesting context

If no one answers the question, it is probably too difficult or unclear. So: 

· Rephrase or reword

· Clarify any complex or ambiguous terms

· Give a hint

· Set the context for the question. Tell a story around it. (“suppose you were …

· Ask a simpler, more basic question

· Reduce the risk to the student in being wrong (“write down the answer or tell answer to a classmate

· Ask the whole class for consensus (“raise one finger if you think YES, and two fingers if you think NO)

Encourage students to ask questions

----------------------------------------------

PROBING PHRASES

1. Can you give me an example of….?

2. Draw a picture of ...

3. Can you tell me what you mean by ____________(a scientific word)?

4. How could you demonstrate this idea using _____________materials?

5. Can you tell me where you have seen_________________ before?

6. In what way is your idea different/similar to what --- said?

7. How would you convince someone that…

8.  Could you expand on that further? Tell me more about that.

9.  Are you saying …?  

10. What would you think if I told you…?

11. Could you give me another word for this?

12. How does this idea relate to the topic as a whole?

13. How would you test/demonstrate/prove that?

14.  If that were so, then what would happen if…

15.  Are there any other ways to explain that?

16. Does that surprise you? How do you feel about that?

17. Does that make you change your mind about…

18. What questions does that raise for you?

19. How does that explain why___________________?

20. Can you draw a comparison between what you see happening here and what you observed before?

21. Can you explain that idea in different words?

22. Give an analogy to describe the concept you have identified.

23. How might this knowledge be used/applied/found in everyday life?

24. Predict what would happen if…

25. Summarize the main idea in your own words. 
----------------------------------------------

REFLECTIVE JOURNAL QUESTIONS

Describe some of the important purposes of questioning (or “directions for Action”) in the context of classroom instruction.

Open the files containing the syllabus for each of Biology, Chemistry and Physics.

Take a moment to study the action verbs for the objectives listed.

What is your general impression of the Bloom level for the majority of the objectives? Would the majority of goals fit under the Knowledge, Application or Higher Mental Process levels?

What kinds of instructional strategies can you think of that would support the learning at each of the levels of these goals?

Find an example of a lower level goal, and generate a higher level question that you might ask about it.

What are some questioning strategies that you wish to try in your own classroom in order to promote a “conversation”?

A comment was made in this lesson that a teacher ought to be respectful of a student’s answer to a question. What is the meaning of this statement and why is it considered to be important?

RESOURCES

include printout of this pdf Blooms Revised Taxonomy

http://www.cwsei.ubc.ca/resources/files/ClickerWorkshopMaterials/Bloom%27s_Taxonomy%27s-GREEN.pdf
Look at the Verbs, model Questions, and suggested Instructional Strategies for each level

Look at this VERY IMPORTANT LINK to the Kenyan curriculum documents for secondary schools:

http://www.elimu.net/Secondary/Kenya/Kenya_Sec.html
It includes all of the curriculum goals as well as questions from past examinations for all courses.

