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Using questioning to enhance student engagement
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ABSTRACT: This paper describes the value of questioning as a means of fostering student engagement and
creating a dynamic, interactive classroom environment that is conducive to learning. General principles for the
development of high-quality questions are outlined, and a series of specific questioning techniques is presented.
Each of these techniques is shown to be particularly useful in a specific classroom situation. The paper con-
cludes with a discussion of the necessary preconditions for effective questioning—knowing students’ names and
personalities, willingness to take risk, planning, and practice.

1 PURPOSE

In the literature on teaching and learning, there is
near-universal acceptance of the axiom that effective
learning can happen only if the learner is actively
engaged in the learning process (Wankat & Oreovicz,
1993, p. 7). In recent decades, a wide variety of active
learning approaches have been proposed, with the
specific objective of enhancing student engagement.
These approaches—collaborative learning, coopera-
tive learning, problem-based learning, role-playing
simulations, and many others—have often been shown
to produce substantive improvements in student learn-
ing.These methods come at a cost, however: in varying
degrees, all require a fundamental restructuring of the
learning experience—of the students’ relationships to
the professor and to each other, of the subject matter
to be learned, and perhaps even of the classroom itself.
Desirable as it may be, such restructuring might not be
feasible in a given institutional or individual context.
Nonetheless, even in circumstances where these ambi-
tious methods are infeasible, teachers should still seek
to achieve active student engagement in the learning
process by other means.

In my experience, the most often overlooked tech-
nique for stimulating active student engagement is
questioning—directing questions to individual stu-
dents as a routine part of classroom instruction. Ques-
tioning is often overlooked, perhaps, because it is so
simple. It requires no reorganization of content, no
fundamental restructuring of the learning experience,
no physical rearrangement of the classroom. More
likely, however, questioning is underutilized because
it is difficult to do well.

Questioning techniques constitute a substantial
component of theAmerican Society of Civil Engineers
(ASCE) ExCEEd (Excellence in Civil Engineering
Education) Teaching Workshop—a six-day faculty
development experience that is entirely focused on

developing basic teaching skills. (Estes et al. 2010)
A unique aspect of the ExCEEd Workshop is that par-
ticipants are asked to demonstrate their understanding
of workshop techniques by teaching three engineering
lectures to a group of peers role-playing as students.
And in my eleven years of service as a principal instruc-
tor for these workshops, I have found that no aspect
of pedagogy elicits greater angst and resistance from
workshop participants than questioning. In response
to the suggestion that teachers should routinely ask
questions and then call on individual students, work-
shop participants typically respond with a variety of
creative excuses:

“Questioning takes too much time; if I do it, I
won’t be able to cover enough material.”

“If I call on individual students, they’ll be
intimidated or embarrassed; as a result, they’ll
give me unfavorable ratings.”

“My students would never play along.
They’re too cool to answer questions in class.”

We find, however, that many teachers who ques-
tion the value of questioning have never actually tried
it. Others have made half-hearted attempts to teach
interactively—but have quickly given up when their
students were unresponsive or, worse yet, when stu-
dents answered every question with “I don’t know.”
Some teachers use questioning in an adversarial way—
to identify students who have not done their home-
work, for example—and then wonder why these same
students react negatively to questioning.

In this paper, I suggest that questioning is one of
the most valuable tools in the teacher’s toolbox. Ques-
tioning can significantly increase student engagement,
stimulate critical thinking, and enhance interpersonal
rapport between the teacher and student. But like any
tool, it needs to be used for an appropriate purpose;
and like any tool, it must be learned before it can be
used effectively.
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2 THE VALUE OF QUESTIONING

Wankat and Oreowicz (1993) assert that questioning
provides an effective method for emphasizing impor-
tant points, clarifying difficult concepts, and reviewing
previously learned material. They also suggests that
questioning can be used to provide feedback about how
well students are learning a concept or technique. This
latter point can easily be overstated, however.Although
questioning can provide the teacher with an overall
impression of students’ understanding of a concept
or technique, the use of questioning to ascertain an
individual student’s level of preparation is likely to
become adversarial. In such cases, the great value of
questioning as a means of enhancing student engage-
ment is largely lost. Fortunately, there are far more
effective methods for obtaining informal real-time
assessments of student learning—most notably the
classroom assessment techniques cataloged byAngelo
and Cross (1993).

Lowman notes that the learning value of lecturing
can be greatly enhanced by providing opportunities for
interaction with students. He observes that “conversa-
tional intimacy involves students more readily in the
flow of ideas.” (Lowman 1995, p. 141) He also sug-
gests that in-class dialog benefits all students, even
those who are not directly involved in answering ques-
tions. “When a college teacher initiates discussion with
a provocative comment or question,” he says, “every
student must shift gears.” (Lowman 1995, p. 164). In
other words, every student must engage mentally with
the question at hand.

Lowman also proposes a powerful, empirically
derived model of teaching excellence. Based on the
research question, “What constitutes exemplary teach-
ing?” this model was derived by culling the adjectives
from over 500 teaching award nominations of fac-
ulty members widely acknowledged to be exemplary
teachers. Lowman’s research team found that these
adjectives fell naturally into two statistically indepen-
dent categories, which the research team labeled as
intellectual excitement and interpersonal rapport. To
be exemplary, the teacher must excel in both of these
domains.

According to Lowman’s Model, the teacher stim-
ulates students’ intellectual excitement through the
clarity of his or her presentations and the ability to
stimulate a strong, positive emotional impact among
students. When a teacher excels in the intellectual
excitement domain, students:

• can distinguish between important and unimportant
concepts;

• have a good sense of why concepts are defined as
they are;

• find new ideas simple, reasonable, and easily
remembered; and

• experience a sense of excitement about these ideas
and generally hate to miss class.

According to Lowman’s Model, the teacher
achieves positive interpersonal rapport with students,

first, by recognizing that the classroom is an arena
for complex interpersonal interactions and, second,
by interacting with students in ways that increase
their motivation, enjoyment, and independent learn-
ing. When a teacher excels in the interpersonal rapport
domain, students:

• believe that the teacher knows who they are and
cares about them and their learning;

• believe that the teacher has confidence that they can
learn and think independently; and

• are motivated to do their best, in part, so as not to
disappoint the teacher’s high expectations of them.

It is evident that a teacher’s perceived competence in
both of these domains can be greatly enhanced through
effective use of questioning techniques (Wankat &
Oreovicz 1993, p. 99).

One of the strongest cases for questioning can be
found in an educational philosophy called cognitive
apprenticeship. (Collins et al. 1991) This philosophy
attempts to re-create in modern educational institu-
tions the positive developmental aspects of appren-
ticeship, as it was practiced in ancient and medieval
farming, construction, textile manufacture, and other
craft industries. According to Collins et al., the most
important characteristic of traditional apprenticeship
is that the learners can see the process of work.
Conversely, in a modern school setting, learners typ-
ically cannot “see” the thought process underlying
the problem-solving methods they are attempting to
learn. The focus of cognitive apprenticeship, then,
is to “make thinking visible.” The specific tech-
niques associated with this philosophy include mod-
eling, coaching, scaffolding, articulation, reflection,
and exploration. And as the case studies presented
by Collins et al. clearly demonstrate, all of these
techniques can be greatly enhanced through effec-
tive questioning—which can, indeed, make thinking
visible.

3 QUESTIONING TECHNIQUES

A good question should be short, clear, and unam-
biguous (Wankat & Oreovicz 1993, p.101). These
characteristics may seem obvious; however, many
inexperienced teachers find this standard more dif-
ficult to achieve than one might expect. There is an
inherent conflict between brevity and lack of ambigu-
ity; achieving the right balance is often problematic.
A short question might not include enough informa-
tion to clearly communicate the questioner’s intent;
as a result, the student may be unable to respond or
may respond to a perceived question rather than the
intended one. On the other hand, when the questioner
attempts to communicate his or her intent by providing
ample background information as an integral part of
the question, the student often has difficulty assimilat-
ing all of this information, gets confused, and asks for
the question to be repeated. Some teachers also tend to
string two or more questions together, compounding
the potential for confusion. Such multi-part questions
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should be broken up and asked one at a time, allowing
students to respond to each one in turn (Hyman, 1982).

It is quite useful to apply Bloom’s Taxonomy as
a conceptual framework for formulating questions
(Wankat & Oreovicz 1993, p. 101). This well-
established model for the formulation of educa-
tional objectives identifies six levels of cognitive
development (from lowest to highest)—knowledge,
comprehension, application, analysis, synthesis and
evaluation (Bloom, 1956). Particularly in engineering,
it is appropriate to ask questions aimed at all six levels
of cognitive development; however, the teacher must
recognize the limitations, as well as the advantages, of
questioning at each level.

Questions aimed at the lowest three levels of
Bloom’s Taxonomy can be highly effective for foster-
ing student engagement, reinforcing basic-level con-
cepts, and maintaining a dynamic, active classroom
environment. However, these sorts of questions gen-
erally do not stimulate critical thinking. Questions
aimed at the upper levels of Bloom’s Taxonomy do,
in fact, stimulate higher-order thinking; however, they
also inevitably slow down the pace of instruction. In a
classroom setting, a synthesis-level or evaluation-level
question will probably require a lengthy period of time
for students to formulate an answer—and might not
even be answerable by a given individual. As such, it is
generally advisable to focus most in-class questions at
the knowledge, comprehension, and application levels.
Higher-order questions should be used sparingly; and
when they are used, better results can often be obtained
by having students work in teams to formulate their
responses.

The foregoing discussion leads to the most impor-
tant axiom of effective questioning: most questions
should be planned prior to class. Although there can
be great value in fostering spontaneity in the engineer-
ing classroom, inexperienced teachers who attempt to
formulate questions spontaneously seldom succeed.
As Wankat and Oreovicz (1993) advise:

Posing a good, clear question which requires
some thought to answer but is not beyond the
ability of students requires some time and effort
to prepare. Prepare ahead of time, and write
these questions in your lecture notes. If a good
question arises spontaneously, try it and record
it in your notes after class.

In planning questions, it is helpful to recognize the
variety of different formats available in the teaching
toolbox. Each format is best used in a specific situ-
ation, and each has its own potential pitfalls. In the
following sections, I present five basic questioning
techniques, all of which were developed in conjunc-
tion with the ASCE ExCEEd Teaching Workshop. In
discussing each technique, I provide examples based
on the in-class example problem shown in Figure 1
below. This is a relatively straightforward friction
problem that might be used in an undergraduate statics
course. The teacher of this hypothetical statics course
is Professor Q, an expert questioner.

Figure 1. In-class example problem used to illustrate
questioning techniques.

3.1 The default question

The default question is the preferred questioning for-
mat for general use. It should be implemented in three
steps: (1) ask the question, (2) pause, and (3) call on a
student by name. Using the in-class example problem
shown above, Professor Q might employ the default
question as follows:

Professor Q: “Let’s start by drawing a free body dia-
gram of the block, isolated from its surroundings.
What’s one force I should draw on the block? [pause]
Andy?”

Andy: “Huh? Oh…the weight.”
Professor Q (while drawing the weight on the dia-

gram):“Good!What other forces are there? [pause]
Beth?”

Beth: “The 120-newton force?”
Professor Q: “Yes! Well done.”

Note that Professor Q asks each question of the
entire class before calling on one student. In doing
so, he prompts all of his students to think about the
question and begin formulating an answer. The pause
allows this process to play out. During the pause, all
students in the class are at risk of being called upon.
Meanwhile, Professor Q is scanning the group, decid-
ing which student he will select. He notices thatAndy’s
attention appears to be wandering and calls on him.
Andy is initially startled, but he quickly reconnects
and answers the question. Note that Professor Q does
not admonish Andy for failing to pay attention; rather
he praises Andy’s answer, affirms it by drawing the
force on the chalkboard, and then moves on to the next
question.

Next Professor Q calls on Beth. She is bright
but somewhat shy; and she is sometimes marginal-
ized by more assertive students, who tend to shout
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out answers without being called upon. Though she
seldom volunteers information in class, she enjoys
having an opportunity to demonstrate her knowl-
edge. When Professor Q calls her name, she responds
positively.

Indeed, research has shown that there are significant
gender differences in college students’ willingness to
answer questions (Tannen, 1990). On the whole, men
are more likely to answer questions without being
called upon; women tend to be more reticent, regard-
less of how well they know the material. This is, in
and of itself, a compelling reason to use the default
question format, and to distribute questions more-
or-less equally to all students. The professor who
only calls on volunteers is likely to be systemati-
cally, if inadvertently, excluding women from in-class
interaction.

One other important aspect of questioning is evi-
dent in this brief exchange. Note that, when Andy was
called upon, he could have responded with any one
of four correct answers—the weight, the applied load,
the friction force, or the normal force. Professor Q
was prepared to proceed with the problem solution,
regardless of which answer Andy provided. Through
this subtle technique, the teacher allowed the stu-
dents to assume some control of the problem-solving
process. By charting their own course through the
problem solution in class, the students gain confidence
and are more likely to make good decisions when
solving similar problems on their own. Finally, note
that allowing students’ responses to guide the prob-
lem solution adds a significant element of spontaneity
to the class. Ironically, this spontaneity could only
have been achieved through careful preparation by
Professor Q.

3.2 The directed question

The format of the directed question is: (1) call on a
student, (2) pause, and (3) ask the question. Given the
advantages of the default question, the primary disad-
vantage of the directed question is evident. As soon as
the teacher calls on one student, all of the others are
no longer at risk, and some may allow themselves to
take a “mental holiday.”

Returning to Professor Q’s statics lecture, we see
the one circumstance where the use of the directed
question may be warranted.

Professor Q: “Charlie…”
Charlie (startled): “Huh…?
Professor Q: “What other forces should I draw on the

free body diagram?”
Charlie (still a little flustered): “Ummm … friction?”
Professor Q: “Yes, well done.”

In this case, Charlie was fast asleep. If Professor Q
had used the default question format, he would not
have captured Charlie’s attention until he called the stu-
dent’s name—after asking the question. Charlie would
have had no choice but to ask Professor Q to repeat the

question. Time would have been wasted, and Charlie
would likely have suffered some public embarrass-
ment. Instead, Professor Q uses the directed question
format to get Charlie’s attention prior to asking the
question. As a result, the flow of the class is not inter-
rupted, and Charlie is more likely to be grateful than
resentful.

3.3 The volunteer question

Let us return once again to Professor Q’s classroom.

Professor Q:“Charlie has correctly noted that we need
to add the friction force to our free body diagram.
Who can tell me which direction the friction force
should be drawn?”
(Professor Q pauses and raises his own hand to indi-
cate that he is looking for a volunteer. After a full
minute, Dawn raises her hand.)

Professor Q: “Go ahead, Dawn.”
Dawn: “Friction should be parallel to the surface;

and friction always resists motion. Since the applied
force is trying to push the block up the slope, the
friction force must be pointing down the slope.”

Professor Q: “Good thinking! But are you sure the
applied force is pushing the block up the slope? Can
anyone see a reason why the block might move in
the other direction?”
(After another long pause, Ed raises his hand, and
Professor Q calls on him.)

Ed: “Maybe the block is trying to slide down the slope,
and the 120-newton force is just large enough to
prevent it from moving.”

Professor Q: “Good! So which direction is the friction
force? Dawn? Ed?”

Dawn and Ed: “I don’t know.”
Professor Q: “Exactly! We don’t know! So we must

simply make an assumption and let the solution to
the system of equilibrium equations tell us whether
our assumption is correct or not.”

Here we see an expert use of the volunteer question.
Professor Q knows that the concept he is asking about
is conceptually challenging. Had he used the default
question, there is a very good chance that the ran-
domly selected student he called on would not know
the answer. There would have been an awkward pause,
and the professor might then have had to call on several
more students before he could get some semblance of
a correct answer.

Instead, he changes the rules of the game, signaling
by his own raised hand (or by some other means) that
he is seeking a volunteer. Dawn and Ed, two partic-
ularly capable students, rise to the challenge. Neither
of them can answer the question fully, but Professor
Q uses follow-up questions to coach them toward a
correct answer. In the end, both Dawn and Ed earn the
satisfaction of meeting an intellectual challenge, and
their classmates benefit from seeing expert problem-
solving manifested through verbal interaction between
Professor Q and two of their own peers.
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3.4 The jump ball question

Professor Q has completed the free body diagram and
is guiding his students through the formulation and
solution of the corresponding equations of equilib-
rium. Throughout this process, he has used the default
question format almost exclusively, calling on individ-
ual students to add each new term to the equations, and
to verify that the signs and numbers are correct. Every
student in the class receives at least one question. In
Professor Q’s class, this steady stream of questions
drives the lecture forward, creating a dynamic, inter-
active classroom environment and keeping most of his
students fully engaged.

Now there is only one minute remaining before the
end of class; the students have used their calculators
to solve the equilibrium equations, and the calculated
value of the friction force turns out to be a negative
number (−10.2).

Professor Q: “What does the minus sign mean? Any-
body!”

Frank: “The assumed direction of the force on our free
body diagram was incorrect.”

Professor Q: “Exactly right, Frank! So, for our final
answer, the friction force is 10.2 newtons, oriented
on a 20-degree angle, down and to the left.

Here Professor Q is nearly out of time, but he does
not want to compromise on student engagement, par-
ticularly for such an important learning point. He
recognizes that calling on a particular student by name
will be risky: if the student is unable to answer, the
remaining minute of class time will be used up with-
out bringing the example problem to closure. So he
uses the jump ball question: (1) ask the question, (2)
pause, and (3) “anybody!” By announcing “anybody!”
he authorizes any student who knows the answer to
shout it out. As a result, Professor Q is able to bring
the problem solution to closure quickly, while main-
taining student engagement to the very end of the class
period.

3.5 The choir

As the class period ends, Professor Q wants to make
one final learning point.

Professor Q: “Notice that the equilibrium equations
required to solve this problem are actually quite
straightforward. As we have seen so many times
before in this course, the key to success is care-
ful construction of our all-important graphical
problem-solving tool; and that tool is…? [pause]
Everybody!”

All Students: “The free body diagram!”
Professor Q: “You know it! And next class, we’ll use

this same tool to analyze bodies that can tip as well
as slide. See you then.”

For this final point, Professor Q used the choir ques-
tion: (1) ask the question, (2) pause, (3) “Every-
body!” This question format works particularly well

for reinforcing simple but important points that every-
one should know without hesitation. Once students
have been trained to recognize the choir question,
they almost always respond with enthusiasm.

4 RESPONDING TO STUDENTS’ANSWERS

The challenge of effective questioning does not end
with the question. When questioned, the student will
respond in some manner, and the teacher must provide
appropriate feedback. This feedback is important, not
just for the student who responded to the question,
but for all of the students in the class. The content
of the teacher’s response is important to all students’
learning; and the character of this response is equally
important to the development of interpersonal rapport
between teacher and students.

As Professor Q has demonstrated, questioning can
be used very effectively to elicit from students many
of a lecture’s major learning points. This practice
sends the students a powerful message about their
own capacity to acquire new learning; however, it also
raises the possibility that incorrect or imprecise stu-
dent responses will lead to broader misconceptions
about key learning points. The teacher can avoid such
misconceptions through appropriate responses to the
student’s answer. There are four possibilities:

(1) The student provides a fully correct answer. In this
case, the teacher needs only to praise the student
and then affirm the answer. The praise and the
affirmation are equally important. Praise rewards
the student publicly for active engagement, but
also contributes more broadly to a positive class-
room environment. The affirmation is necessary,
because many students will not accept a peer’s
answer as correct until it is confirmed by the
teacher.

(2) The student provides a partially correct response.
In this case, the teacher should praise and affirm
the portion of the student’s response that was cor-
rect. If the incorrect portion can be safely ignored,
then ignore it. The teacher should explicitly cor-
rect this portion of the student’s response only if
it is necessary to prevent misconceptions.

(3) The student provides an entirely incorrect
response. Here the teacher may attempt to elicit
a better answer from the same student, either by
rephrasing the question or by posing a new ques-
tion aimed at a simpler aspect of the previous
one. This technique is called scaffolding. Alterna-
tively, the teacher may turn to another student with
the same question, and continue doing so until a
reasonably correct response is provided.

(4) The student responds with “I don’t know.” Here
the teacher must make a quick appraisal of the
student’s underlying motivation. If “I don’t know”
reflects a genuine lack of knowledge, then the
situation is really no different from that of the
incorrect response, (3) above, and can be handled
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in exactly the same way. But if “I don’t know”
reflects a belligerent refusal to answer questions
in class, then the response is a public challenge
to the teacher’s authority and must be handled
more forcefully. A particularly effective technique
is to rephrase the question as many times as neces-
sary, in progressively more simplistic terms, until
it becomes logically impossible for the student to
respond with “I don’t know.” The resulting inter-
action typically produces sufficient discomfort to
convince the student to respond more positively to
future questions.

5 PRECONDITIONS FOR EFFECTIVE
QUESTIONING

The preceding discussion suggests four critical pre-
conditions for the effective use of questioning. First,
the teacher must know his or her students’names. Call-
ing on students by pointing at them or by reading their
names from a roster significantly reduces engagement
and accountability, while virtually eliminating the pos-
sibility of building interpersonal rapport. A simple
technique for learning students’ names—even in rela-
tively large lecture classes—is to ask each student to
write his or her first name with a bold marker on a
folded piece of card stock placed on each desk, and
then take a series of digital photographs of the stu-
dents. (See Figure 2 below.) These photos provide a
means of associating names with faces, with only a
moderate amount of study.

Second, to do questioning well, the teacher should
know something of his or her students’ personali-
ties. The independent student, the gregarious student,
the timid student, and the belligerent student will
respond to questioning in entirely different ways, as
will students from different cultures. For example,
timid students typically need to build self-confidence
before they can fully engage in classroom interaction;
the teacher can foster this sort of development by ask-
ing these students relatively straightforward questions
in a non-threatening manner. Being aware of students’

Figure 2. Using a digital photograph as a tool for learning
students’ names.

personal dispositions will enable the teacher to make
well-informed decisions about what questions to ask
and how to ask them.

Third, to use questioning effectively, the teacher
must be willing to take a risk. Engaging in question-
ing requires the teacher to leave his or her “comfort
zone,” opening the door to all manner of unpre-
dictable responses, some of which might even result in
embarrassment or discomfort. This risk can be greatly
mitigated through planning and practice. I have also
found it quite useful to explain my use of questioning
to my students on Lesson 1. The message: this is not
about checking to see if you have done your homework;
it is about fostering an engaging classroom environ-
ment that will enhance everyone’s learning. And while
the risk remains, the potential rewards of questioning
are far greater.

Finally, the art and science of questioning can only
be mastered through planning and practice. Inexperi-
enced teachers should pre-plan most of the questions
they will ask in a given lecture, and include these
questions in their lecture notes. And all teachers
should practice questioning incessantly, carefully not-
ing what works well and what does not. Practice breeds
confidence, and confidence helps facilitate an open,
dynamic highly interactive classroom environment
that can only enhance student engagement.

6 CONCLUSION

This paper describes the purpose and value of using
questioning in the engineering classroom; and it
presents a proven set of simple techniques for question-
ing effectively. Using questioning to enhance student
engagement requires practice, planning, and the will-
ingness to take a risk. Questioning can also contribute
significantly to interpersonal rapport between the
teacher and students, but only if the teacher knows
the students names and something of their personali-
ties. The effectiveness of questioning can be greatly
enhanced through the awareness and use of a few
standard techniques, each of which is best suited to
a particular circumstance. Techniques for responding
to a student’s answer are, in many ways, as impor-
tant as the question itself. Most important, all of
these techniques work best when the teacher remains
true to the ultimate purpose of questioning—to cre-
ate a positive, interactive classroom environment that
enhances student engagement. Questioning that is per-
ceived as demeaning, punishing, or impersonal can do
more harm than good.
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