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This study discusses how wait timedthe silent pause after a teacher elicits a student
responsedalters classroom discourse. Previous wait time research suggests overall positive changes in both teacher and student discourse where wait time is over 1 s. However,
such studies are primarily structuralist in nature and tend to reduce the intricacy of
classroom behavior to distinct variables, which can be easily altered to achieve a desired
result. The data presented here comes from a series of structured observations of a UK
university postgraduate L2 classroom. The ﬁndings were as follows: 1) Wait time played an
intricate role in determining classroom discourse patterns and heavily favored an IRF turntaking sequence; 2) student-initiated discourse was low in all observations and favored
higher proﬁciency students; 3) the length of individual student-initiated turns appears to
have been more important than the overall number of student-initiated turns in determining the quality of classroom discourse and was not directly related to changes in wait
time length; 4) extended wait time (over 2 s in length) temporarily shifted discourse out of
an IRF pattern and into a new, more student-driven phase. While previously thought of as
only a pedagogical tool to increase student speech, wait time is shown to be a phenomenon which develops and changes with the composite forces that affect other aspects of
classroom discourse.
© 2017 Elsevier Ltd. All rights reserved.
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1. Introduction
1.1. Introducing wait time
Recently, educational researchers have begun to extensively study silences and pauses in the language classroom to
determine their signiﬁcance within classroom discourse and to improve teacher/student perceptions of these gaps in spoken
discourse (Harumi, 2011; King, 2013; Nakane, 2007; Yashima, Ikeda, & Nakahira, 2015). An intimately related, yet understudied, area in contemporary discourse analysis is wait time. This study deﬁnes wait time as the duration between a teacher
elicitation and student response or second teacher utterance. Interest in wait time increased after seminal publications by the
science classroom researcher Mary Budd Rowe in 1969 and 1974, and her investigations prompted a number of subsequent
studies exploring wait time's potential uses in the classroom in the 1970s and 1980s. Almost all such research argues “the
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quality of discourse can be markedly improved” by manipulating these particular pauses (Rowe, 1986, p. 48). Notably, researchers across disciplines found an average wait time of one second in L1 classrooms and just over two seconds in language
classrooms (Rowe, 1974a,b; Shrum, 1984, 1985). Some researchers have found wait time to be a conscious product of
discomfort with classroom silence, yet for others it is simply an unconscious and unnoticed pausing behavior after eliciting a
response (Honea, 1982; Swift & Gooding, 1983). Despite extensive research on the subject and its seemingly positive effects
on classroom discourse, wait time research fell out of favor in the late 1980s, and there has been a notable absence of research
since. Educational research has since preferred the investigation of classroom processes and interactions, rather than the
product-oriented approaches so heavily favored in the 1970s and 1980s (de Bot, Lowie, & Verspoor, 2007). Currently, few
studies exist concerning wait time in language classrooms, and there are no recent studies on the effects of wait time in L2
university classrooms. Most contemporary research referentially mentions wait time within larger classroom discourse
processes, noting that its manipulation is an important pedagogical technique, but at times overlooking contextual differences that may inﬂuence the various effects (both positive and negative) of lengthened teacher pauses (Ingram & Elliott,
2014; Kirton, Hallam, Peffers, Robertson, & Gordon, 2007). This study examines how wait time functions within the complex dynamic system of classroom discourse and how its variation is related to various occurrences of speech found therein. If
wait time is related to improved classroom discourse, it seems that teachers would beneﬁt students by making a conscious
effort to lengthen these pauses.
1.2. An overview of previous wait time research
Despite varying deﬁnitions of quality classroom discourse, most scholars promote extended wait time as crucial in
increasing student-guided discourse, arguing that extension allows more time for cognitive processing and thereby more
complex speech (Honea, 1982; Rowe, 1974b; Swift & Gooding, 1983; Tobin, 1986). Characteristics of such discourse include
high student-to-student interaction, student questions, and a more relaxed and congenial atmosphere (Honea, 1982; Stahl,
1994). Many researchers note wait time's relationship to elicitations, linking high cognitive level questions to extended
wait time (Boeck & Hillenmeyer, 1973; Tobin, 1986; White & Lightbown, 1984). They argue that this transformed classroom
environment not only improves student speech, but also fosters student conﬁdence and achievement, which have a cyclical
effect on discourse (Riley, 1986; Tobin, 1986). The only exception is Gambrell (1983), ﬁnding shorter wait time after higher
cognitive level questions in L1 third grade (ages 7e8) classrooms in the U.S. She proposes that shorter wait times after these
questions indicate the teacher's assumption that students will be unable to respond. Wait time research in a second language
context is limited to Shrum's work, notably the only conclusive set of wait time studies in second language classrooms (1984,
1985). She ﬁnds that wait times in French and Spanish L2 classrooms are longer than the one second average found in L1
classrooms, with teacher wait time averaging 1.9 s (1985). With student level as an independent variable, Shrum (1984) ﬁnds
longer wait time after questions to high- and low-level students, positing that longer wait time indicates language teachers'
awareness of their students' processing needs. However, many of these studies reduce classroom behavior, especially wait
time, to a distinct variable which can be easily manipulated to achieve a desired result. In this way, wait time research can be
limiting due to its inapplicability across classroom contexts. In fact, many researchers have disputed the efﬁcacy of extended
wait time in all classrooms, as holistic student achievement is not easily quantiﬁable. Some scholars have found feelings of
frustration and confusion among students during longer periods of silence (Duell, 1994; Duell, Lynch, Ellsworth, & Moore,
1992; King, 2013; Kirton et al., 2007; Tincani & Crozier, 2008). Contemporary researchers (e.g., Ingram & Elliott, 2014;
Kirton et al., 2007; Sun, 2012; Tincani & Crozier, 2008) have taken a more process-oriented approach to wait time, with
mixed results. Ingram and Elliott (2014) observed how wait time can affect classroom turn-taking behavior, ﬁnding that wait
time is built into and enables classroom talk with a heavy reliance on IRF (Initiation, Response, Feedback) discourse (Sinclair &
Coulthard, 1975). They also found that extended wait time often precluded student self-selection because it entails teacher
control over pauses and student selection, which can hinder naturally ﬂowing conversation. Clearly, then, wait time and
classroom discourse have a complex relationship which requires an appropriate conceptual framework through which we can
view this phenomenon.
1.3. Dynamic Systems Theory (DST) and attractor states in classroom discourse
Recently, an increasing number of applied linguistics researchers (e.g., Ellis & Larsen-Freeman, 2009; Verspoor, Lowie, &
€ rnyei, & de Bot, 2014) have recognized DST as a theoretical framework for educational research.
van Dijk, 2008; Waninge, Do
DST-informed approaches maintain that the behavior of organic systems is not a result of causal relationships between static
components, but rather of dynamic interaction between system agents (Larsen-Freeman, 1997). Consequently, the system's
behavior cannot be easily predicted, as altering one component may result in large, small, or no changes in the system. A DST
framework accounts for the constant ﬂux and evolution inherent in real classroom environments and for the complexity in
human interaction and behavior. The approach has recently provided a useful lens through which researchers can view the
silences of language learners and better understand the self as a temporal system of relational networks (see King, 2013;
Mercer, 2014, 2015). Current DST-informed research also shows in what ways classroom phenomena can be both cognitively and socially affective. For example, fossilization in language acquisition can act as an attractor state, maintained by
particular aspects of the classroom and a student's sociolinguistic behavior (Ellis & Larsen-Freeman, 2006; de Bot et al., 2007).

L. Smith, J. King / System 68 (2017) 1e14

3

The notion of complexity helps conceptualize classroom discourse as a dynamic system, responding to feedback within
and outside of the classroom environment. Changing a feature of the system, or control parameter in DST terminology, may
cause the system to move into a state that discourages student/teacher discourse, without a direct causal relationship. Thus,
establishing wait time as a control parameter could show a complex relationship with other features of classroom talk and
patterns of discourse. In dynamic systems, changes in a parameter can affect other forces which push the system into an
attractor state, i.e., a period of relative stability within the system. This concept is central to our study, as attractor states are by
deﬁnition difﬁcult to overcome and can become problematic if the attractor state does not foster a communicative classroom
environment.
Changes in wait time caused by other emergent behavior could theoretically shift the system into a beneﬁcial state for
student communication, depending on the initial attractor state of the classroom discourse system. Consideration of these
issues led to the following research questions which seek to better understand wait time's relationship to classroom
discourse:
RQ1. How does wait time affect the quantity and quality of student discourse?
RQ2. Does the type of elicitation affect the length of wait time?
RQ3. What do the dynamic variations in teacher wait time and student speech show us about their relationship to each
other and other features of classroom discourse, such as pauses and student-initiated turns?
2. Method
This investigation draws on analysis of nine hours of classroom interaction. To ensure an in-depth study of participants and
because there is little wait time research observing how student discourse develops within a classroom over time, a single UK
postgraduate language class was observed on multiple occasions. Each of the six observations lasted for one hour and 30 min,
and participants were not informed of the research topic to ensure minimal behavioral changes in response to observation
€ rnyei, 2007). Observations were done over the course of six weeks, making the interval between each observation one
(Do
week. Audio recordings and ﬁeld notes were taken throughout each observation period.
2.1. Wait time and student response length
Wait time and utterances were measured using a digital stopwatch and rounded to a tenth of a second (Rowe, 1974a,b;
Tobin, 1986). A two-tailed Pearson test was performed using wait time and student response length as variables, as most
research proposes a strong relationship between the two. Additionally, moving min-max graphs of wait time and student
response length were created for all observations over a ten-minute time scale to help visualize moment-to-moment variability between the two (for more on moment-to-moment approaches, see MacIntyre & Legatto, 2011). The moving window
span for the graphs was predetermined as ﬁve observation points, according to the average number of data points collected in
each ten-minute time frame (Verspoor, de Bot, & Lowie, 2011). These graphs are helpful in showing a system's developmental
variation beside the raw data, where the min and max data are presented as bandwidths of values, which themselves can
show variation over time (Verspoor et al., 2011). On these types of graphs, high variability corresponds with wide bandwidth.
Min-max graphs can also detect temporary moves in and out of the attractor state, as there is generally thought to be high
variability, i.e, a wider bandwidth, around these shifts in dynamic systems (van Geert & van Dijk, 2002).
In order to better illustrate the complexity of factors which determine utterance length following a period of wait time,
discourse analysis was performed on individual extracts of classroom interaction. Complexity theory and discourse analysis
are complementary approaches, as discourse analysis offers “careful description of the micro-level face-to-face talk … and
provides a starting point for assembling a complexity toolkit for discourse” (Larsen-Freeman & Cameron, 2008, p. 183). This
analysis focused on changes in the control parameter (wait time), student-initiated discourse, and the following coded
classroom variables: length of student utterances, types of teacher questions, IRF sequences, and ﬁlled and unﬁlled pauses.
The number of student-initiated questions and student-initiated turns were also calculated using this coding system.
2.2. Teacher elicitations
Using an adaptation of Bloom's seminal Taxonomy of the Cognitive Domain (1956), teacher questions were coded by three
categories: knowledge, comprehension, and application questions. While teacher question classiﬁcations are highly interpretive and many complex questions may not fall into a single category (Ellis, 2008), Bloom's taxonomy is the most widely
used and recognizable in the ﬁeld of education, and the categories reﬂect cognitive skills that most researchers look for in
student discourse analysis (Vogler, 2005). The lowest cognitive questions are knowledge questions, which require simple
recall of facts, followed by comprehension questions to which students respond with an explanation of a concept or idea in
their own words. Application questions require students to solve a problem by applying pre-existing facts or ideas. Coding
categories were made after pre-coding the transcripts and ﬁnding few high-level cognitive questions. Bloom's taxonomy
additionally ﬁts the needs of this research due to the teacher's preference for display questions (see Long & Sato, 1983), as
variation in the types of questions was necessary in order to observe differences in post-elicitation wait time length.
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2.3. IRF sequence
Researchers hold conﬂicting views on the use of IRF in the classroom, but generally agree that overuse of IRF sequences can
lead to a classroom with fewer opportunities for student-led discourse (Seedhouse, 2004; van Lier, 2004). IRF remains
arguably the most prevalent discourse structure in the language classroom, and Cameron and Larsen-Freeman (2007) note
that through adaptation to common aspects of the language classroom, IRF has become an attractor state in classroom
discourse (p. 11). These aspects include the nature of questions asked (i.e., referential or display questioning) and the
classroom hierarchy which holds instructors as the gate-keepers to knowledge and the moderators for discussions (Hale,
2011; Waring, 2009). Additionally, classroom discourse is thought to easily adapt to IRF because it is the most economical
means of realizing the institutional goals of classroom interaction, i.e., producing and interpreting language (Seedhouse,
2015). As the most recent wait time research points to a more complex relationship within IRF discourse than previously
understood (Ingram & Elliott, 2014), all turns were coded for IRF sequence.
2.4. Filled and unﬁlled pauses
Filled pauses, such as er, um, and uh occur at transitions in discourse and are used for multiple purposes in conversation,
including signaling a topic change, continuing a turn, or hesitating during cognitive processing (Flowerdew & Tauroza, 1995;
Watanabe, Hirose, Den, & Minematsu, 2008). Unﬁlled pauses are silent and have equally varied uses, including ending a
speaking turn and hesitating before an utterance or turn. Both types of pauses were counted and analyzed throughout each
transcript in all classroom discourse, including but not limited to teacher questions and student responses. These pauses were
chosen as classroom discourse variables due to their prevalence in L2 student speech (Riggenbach, 1991; Rossiter, 2009) and
because there are no current studies on the relationship between wait time and other classroom pauses.
2.5. Participants and context
Thirteen students were observed, and although one student was absent from one observation, the other students were
present in all observations. The class consisted of eight female and ﬁve male students, with ages ranging from their early
twenties to late forties. Most students shared Arabic as their native language, and only one student was an L1 Chinese speaker.
Additionally, most students were continuing to a postgraduate degree in ﬁelds in either business or economics. The students
were observed in an advanced speaking and listening class, as a large amount of oral classroom discourse was required for
analysis and because the advanced level of the students meant that student speech would be more complex. The postgraduate student context was chosen due to the dearth of wait time research on university students, particularly nonnative
English speakers. The class took place twice a week, one hour and a half per class, for a total of three hours of class time per
week. Field notes of the classroom environment, teacher/student relationship, etc., were taken during the observation, while
occurrences of classroom variables were counted after each session, using the audio recording taken during the observation.
All names provided in the extracts are pseudonyms.
3. Results
The quantitative analysis here focuses on the relationship between wait time and student response length, where n
represents the number of wait time and corresponding response samples in the data set. Correlational analysis in Table 1
shows that on a Pearson two-tailed test, student response length positively correlated with wait time length (p < 0.01),
with signiﬁcance (a) at < 0.01. Table 1 also displays r2 value, indicating a 16% variance between wait time and student
response length. Considering the many classroom and affective variables that could contribute to variation in student
response length (motivation, interest in topic, proﬁciency, etc.), covariation between response length and a single variable
(wait time) in 16% of the data suggests an interesting dynamic. Fig. 1 shows a modest positive correlation at r ¼ 0.42. Most of
the points cluster between one to three seconds, which is to be expected with average classroom wait time between 1 and 2 s
in previous literature. However, both the numerous outliers and the inherent complexity in classroom interaction underscore
the need to analyze the data qualitatively. Further analysis shows how variances are related to other variables of classroom
interaction which are not evident from a wholly numerical perspective.

Table 1
Mean correlation values for wait time and student response length (N ¼ 145).
n

r

t

R2

145

0.42

5.4

0.16

Note. p < 0.01, with signiﬁcance (a) at < 0.01.
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Fig. 1. Relationship between Wait Time and Student Response Length, showing r ¼ 0.42, p < 0.01, with signiﬁcance (a) at < 0.01.

Discourse analysis of the transcripts showed an intricate relationship between longer wait time and student response
length, suggesting wait time's ability to affect students' discourse.
Extract 1
Observation 3
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Teacher
Karim
Teacher
Fatima
Ibrahim
Fatima
Ibrahim

They have gone bankrupt. (4.3)
What does mean bankrupt? {.8}
Ah, what does it mean, Fatima? (3.6)
Ehh like um there are no proﬁts in these shops {6.2}
No money {.4}
[no money they're done {1.1}
They can't pay the loan that it that its that they got from the for example banks of government {8.9}

Teacher

Yep um you can also say they have gone (2.0) out of business. And why? (2.3)

Fatima
Teacher
Fatima
Teacher
Amir
Fatima
Teacher

Maybe because they're comp-uh another a competition store {3.3}
Mmhmm
O:o-nline uh shops {2.5}
[Mmhmm yep
They didn't have a smart business woman {3.5}
I'm a business
[Yeah business woman

Note. In all subsequent transcript extracts, wait time lengths are in parentheses, ( ), while student response lengths are in brackets, { }.

After a 3.6-s wait time in line 48, Fatima responds with a complete sentence of 6.2 s, longer than the average student
response. The system self-organizes into a new student-guided pattern in lines 49e53, as the extended wait time and Fatima's
lengthy response gives Ibrahim time to join the discussion with a long response in lines 52-3. This extract highlights many
discourse phenomena that can potentially beneﬁt from extended wait time, including longer student utterances and more
student-initiated speech. The following extract contrastively shows how short wait time and student discourse regularly
functioned within this classroom discourse system.
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Extract 2
Observation 6
32
33
34
35
36
37
38
39
40

Teacher

Yep it was a survey. What did the people in the survey, the participants, what did they have to do? (1.2)

Ibrahim
Teacher
Ibrahim

To taste the coffee {.6}
Yeah mmhmm. How? (1.2)
[xxx] drank it? {.4}
[Students laughing]
They drank it? Yeah? Could they see or not? (.5)
No, blind. {.7}
Oh yeah. {.5}

Teacher
Amir
Ibrahim

The student responses in this extract are all less than one second and follow questions with an average wait time less than
the holistic average across the data (1.6 s). However, simply correlating shortened wait time with shorter student responses
would be misleading, as in both extracts wait time is interconnected with other variables, most notably the type of teacher
elicitation.
3.1. Teacher elicitations
Analysis of teacher elicitations showed interconnectedness between wait time and student response length in knowledge
and comprehension questions (see previous discussion of question coding classiﬁcations).
Overall, the lower-cognitive level knowledge questions were followed by a shorter wait time and student response length
than the comprehension questions, which, on average, had a longer wait time and student response length. The following
extracts illustrate this phenomenon.
Extract 3
Observation 3
48
49
50
51
52
53

Teacher
Fatima
Ibrahim
Fatima
Ibrahim

Ah what does it mean Fatima? (3.6) [Comprehension]
Ehh like um there are no proﬁts in these shops {6.2}
No money {.4}
[no money they're down {1.1}
They can't pay the loan that it that its that they got from the for example banks or government {8.9}

Extract 4
Observation 6
38
39
40

Teacher
Amir
Ibrahim

They drank it? Yeah? Could they see or not? (.5) [Knowledge]
No, blind {.7}
Oh yeah. {.5}

Table 2
Average wait time and student response length- knowledge questions.

Observation
Observation
Observation
Observation
Observation
Observation

1
2
3
4
5
6

Elicitations

Wait Time

Student Response

19
15
10
6
10
17

1.3
1.3
1.4
0.9
0.7
1.3

1.0
0.75
1.2
0.7
0.7
1.1

Note. Wait time and student response length averages in Tables 2e4 are measured in seconds.

Table 3
Average wait time and student response length- comprehension questions.

Observation
Observation
Observation
Observation
Observation
Observation

1
2
3
4
5
6

Elicitations

Wait Time

Student Response

16
7
25
13
20
19

2.1
1.4
2.6
1.4
1.6
2.2

2.4
3.4
3.9
2.5
2.7
1.5
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Table 4
Average wait time and student response length- application questions.

Observation
Observation
Observation
Observation
Observation
Observation

1
2
3
4
5
6

Elicitations

Average Wait Time

Average Student Response

1
9
1
4
3
0

0.4
2.3
0.5
1.1
1.5
0

3.2
4.4
8.2
1.5
2.0
0

The comprehension question in Extract 3 requires a longer response than the knowledge question in Extract 4. In the data,
wait time often correlated with question type, connecting the variability of wait time to the type of teacher elicitation. This
pattern continues in Observation 2, which contains nine application questions, averaging a 2.3-s wait time and with an
average student response length of 4.4 s. Consequently, we expected application questions to correlate with longer than
average wait time. However, this relationship does not occur. These results may be skewed due to the low ratio of application
questions to comprehension and knowledge questions. Additionally, the students who answered the majority of application
questions were the two most proﬁcient students in the class, and thus perhaps more able to answer these difﬁcult questions
at length. Interest and familiarity with the topic also appeared to inﬂuence response length. Most of the students studied
business or economics, so they responded more frequently and more in-depth in Observation 3, the primary topic of which
was successful business models. The actors in a system contribute their own parameters and variables, such as proﬁciency
level and topic interest, to the larger system. Social systems are “interactive and open … systems … [that] depend upon a mix
of negative and positive (amplifying) feedback that … comprise the system in the light of environmental contexts” (Horn,
2008, p. 135). As such, information gained from observing social systems cannot be interpreted separately from context, as
it provides a deeper understanding of data that, at ﬁrst glance, appears to be anomalous.
3.2. Student-initiated questions and turns
Most of the observed class-time comprised of review sessions for an upcoming exam, characterized primarily by brief
question-and-answer segments. This context may explain the preference of the system toward IRF, which, in this classroom,
regularly lessened the opportunity for student-initiated speech. Where student-initiated speech did occur, it was mostly in
the form of one- or two-word answers to a low-level question.
Extract 5
Observation 1
13
14
15
16
17
18
19
20
21
22
23

Teacher
Karim
Fatima
Teacher
Karim
Hakim
Karim
Hakim
Hakim
Karim

I wrote? (.4)
I wrote keywords {1.3}
[words {.3}
Just? Where does the just come? (.5)
I: e onl- I wrote keywords el- only I:-I just {4.0}
[I just {.2}
Or I can use {.3}
¼I just wrote {.9}
[several students trying to correct]
Just wrote a brief description {1.1}
[only only {.6}

I
R
R
F/I
I
R
R
R
R
R
R

Note. In all subsequent transcript extracts, I¼ Initiation sequence, R ¼ Response sequence, F¼ Feedback sequence.

While this extract contains a high number of student-initiated turns, three are short interruptions that respond to low-level
cognitive questions. Comparatively, Extract 1 contains one student-initiated turn, but it is over eight seconds long, likely indicating
that other features are at play in determining student response length. In Extract 1, Ibrahim initiates a response after Farrah's
lengthy answer, giving him time to formulate an appropriate response. In Extract 5, the students interpret Hakim's pausing and
repetition as a sign that he needs help. Thus, while many students initiate speech, the responses are short interruptions which are
meant to quickly correct, rather than collaborate, with the speaker. Notably, the knowledge question in Extract 1 is a higher
cognitive level than the question in the above extract. This again shows a relationship between student-response length to type of
question rather than a direct relationship to wait time. So, while the number of student-initiated questions may be higher in
Extract 5, the length and quality of these utterances is lower than those found in Extract 1. Therefore, higher numbers of a certain
student-driven feature may not always bring about a communicative classroom environment.
3.3. Wait time and the attractor state
The system's behavior reveals wait time's complex relationship with classroom discourse beyond teacher questions and
student responses. The fairly rigid discourse structure, the high ratio of teacher to student questions, and the high percentage
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(65%) of turns containing IRF sequences suggest the presence of an IRF attractor state. Wait time helps maintain the “global
order” (Thelen & Smith, 1994, p. 217) of the discourse system, which can sometimes discourage student-initiated speech. The
min-max graphs of Observation 2 (Figs. 2 and 3) show noticeable dips in wait time and student response length around point
9 on both graphs.

Fig. 2. Observation 2 wait time, over a 10-min timescale.

Fig. 3. Observation 2 student response length, over a 10-min timescale.
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This dip corresponds to the extract below in which the system adheres closely to the IRF attractor state:
Extract 6
Observation 2
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Teacher

Okay. Comfortable is like this chair is quite comfortable.
A car can be comfortable.
What else can be comfortable? (.4)
Music {.6}
Can music be comfortable? (.4)
Yes {.7}
[students talking]
okay. so it can be rel- (.4)
Relax {.8}
It can be relax? (1.0)
Yeah {.9}
What kind of word is this? What word form? (1.1)
[Students saying noun, verb simultaneously]
noun {.4}
It's a verb isn't it, yep. So this is a verb.
If something makes you relaxed, it is? (.5)
Relaxation {.9}
[Relaxation

Ahmed
Teacher
Ahmed
Teacher
Ahmed
Teacher
Abdullah
Teacher
Kovan
Teacher
Ali
Tagrid

I

R
I
R
F/I
R
F
R
I
R
F
I
R
R

Longer wait time often correlated with shifts in the system, which promoted student-guided speech. Phase shifts occurred
when extended wait time, paired with other phenomena, helped move the classroom discourse into a non-IRF sequence that
encouraged student-driven discourse. The graphs show a large bandwidth between the min and max values where the
system shifts into and out of IRF, demonstrating the instability of the system around these phase shifts. Extract 7 corresponds
to point 19 on the graphs, beginning with a 2.9 s wait time and 4.3 s student response.
Extract 7
Observation 2
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

Teacher
Tahira
Teacher
Tahria
Imad
Karim
Teacher
Ibrahim

So, can you answer your questions? (1.7)
What is the purpose? What does it mean? (2.9)
The purpose uh is uh to be famous? {4.3}
[students laughing]
You mean the artist (.6)
Yeah the artist. {.7}
[if this is uh accommodation for students and he describe the type of like {5.0}

I
R
F
R
R

Amir
Teacher
Ibrahim
Teacher

[I like it accommodation of students yeah {2.6}
Ibrahim, what do you think? (2.8)
I think eh I have seen in some s-s-sometimes when when
the when the companies produce ﬁlms like this they use
beds like this [laughing] {10.5}
For what? {.5}
[okay (.7)
For what I don't know. I just imagine {2.5}
Okay so what does it mean, what do you think it means as a piece of art work? (2.2)

I
F
R
I

Ibrahim

It's not uh it-it looks in ﬁlms it's real-reality but it's not (1.0) when they record the audience {7.5}

R

Teacher

Good.

R
I
R

F

While the graphs show a deﬁnite change in the system, they only show part of the picture, as they represent discrete pairs
of wait time and corresponding student response lengths. Looking at the transcripts, we see how the system changes in more
detail, namely, how the system brieﬂy self-organizes into a new emergent student-driven pattern. The strength of this pattern
is shown in lines 148e149 when a student responds to Ibrahim and the teacher interrupts the response, shifting the system
back to the IRF sequence. This behavior is what we would expect from system transitions, as the transitions “allow the system
to explore new and more adaptive conﬁgurations,” and are thus less stable (van Geert & van Dijk, 2002, p. 342). The long wait
time after the application question in line 136 gives Tahira adequate time to form a response. The system shifts out of the IRF
state into a student-guided discourse until line 144. Here, the elicitation allows the teacher to select a student who had
previously been unresponsive to help him share his opinion. The teacher's question helps shift the system back toward the IRF
attractor state, initiating a downward effect on the sequence of subsequent classroom discourse. After a 2.8-s pause in line
144, Ibrahim responds at length, and Amir asks a question, which the teacher cuts short in line 149 in order to maintain
Ibrahim's speakership. This behavior is seen again in the teacher's repeated question to Ibrahim and subsequent long wait
time in line 151. When the instructor helps create an environment in which Ibrahim does not need to compete, he interprets
her cues (directed question, long wait time, cutting Amir short) and acts on them. When interacting with similar phenomena,
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extended wait time regularly helped students respond at length, allowing the discourse system to temporarily enter a
student-driven discourse.
Phase shifts can also push the system back toward the attractor state when wait time is shorter than average, often
ensuring a short response that can be easily incorporated into IRF. In Extract 5, the four student-led turns are short, direct
responses to the teacher's initial question which require little feedback and complete the current IRF sequence. There,
emergent discourse is only incorporated into the system insofar as it adapts to the attractor state, thereby maintaining the
system's low variability.
3.4. Pauses
In the data, ﬁlled and unﬁlled pauses mainly serve the following functions: ﬁlled pauses continue a turn or transition
topics, and unﬁlled pauses give the speaker more time to complete their utterance. In the ﬁrst three observations, the ratio of
teacher-ﬁlled pauses to student-ﬁlled pauses was lower than in Observations 4, 5, and 6, in which there were few studentﬁlled pauses in general. Observation 4 holds the lowest wait time and shortest average student response, possibly suggesting
that fewer student pauses in the sample corresponds with a more teacher-centric environment. The context of Observation 4
also seems to imply this relationship, as the lesson was primarily vocabulary review, in which the teacher would call out a
word and students would respond with a short deﬁnition. Most of the observation followed a discourse pattern similar to the
following extract.
Extract 8
Observation 4
22
23
24
25
26
27
28
29
30
31
32

Teacher Okay great. (.2) Um I can't know if you've translated the word correctly. I don't know if I can trust your dictionaries, which are English/ I
Arabic or English/Chinese.
Fara
Uh huh {.4}
Teacher That's the only two languages, isn't it? (1.2) Um so I don't know if you've understood the word, actually. It's not very useful for me
checking, yeah? Okay. Cool awesome so. (1.8)

R
R

Um we talked about bias. Compiled? If you compile something?
Amir
Mix mix two things together. {1.0}
Students [mix, collect
Teacher Yep

I
R
R
F

In lines 22 and 29, ﬁlled pauses appear around transitions from the feedback to the initiate sequence, seemingly assisting
the transition to a new IRF sequence. Here, the instructor's “um” following short wait times in lines 22 and 29 cue the students
of a topic shift. It also reveals noteworthy pragmatism by the instructor. Field notes reveal that when she suggests students
should not to rely on their native-language dictionaries, the instructor appears to be “uncomfortable,” nodding frequently in
an uneasy manner. She seems wary of offending her students in this interaction by implying that they do not completely
understand their translations, so short wait time around these ﬁlled pauses allows her to quickly enter into and exit from the
segue. For example, while she asks two questions in lines 26 and 28, she quickly follows both with “um,” suggesting to the
students that little feedback is necessary for the exchange. They seem to pick up on this, as the only response is a brief
conﬁrmation by Fara in line 25. Paired with the short wait time, teacher ﬁlled pauses here seem to facilitate fairly rapid IRF
exchanges.
Wait time is interrelated to many other aspects of this discourse system. When wait time extends beyond the mean,
usually co-occurring with higher cognitive level questions, the system can exhibit variability and enter a non-IRF pattern of
interaction, giving rise to lengthier student responses. However, when low cognitive level questions abound, short wait time
can enable IRF sequences, constraining discourse to the attractor state and only temporarily allowing moves outside of it. In
short, the system soft-assembles (Thelen & Smith, 1994) toward this attractor state, and at times phenomena emerge to
further organize the IRF sequence.
4. Discussion
In part, we observed similar ﬁndings to past wait time research. However, the only directly comparable studies of wait
time in L2 classroom environments are those of Shrum (1984; 1985). The average across our six observations was 1.6 s, and
although shorter than Shrum's 1.9-s average (1984; 1985), this result is longer than Rowe's one-second average for L1 teachers
(1969; 1974a,b). Shrum suggests that a longer wait time indicates L2 teachers' awareness of students' cognitive processing
needs. While Shrum provides no quantitative data for such a claim, other studies offer evidence that teachers can consciously
control pauses in the classroom (Ingram & Elliott, 2014; Riley, 1986).
4.1. Student utterance lengths and teacher elicitations
Holistically, our results indicate that longer wait time can be indirectly associated with longer student responses, corresponding with previous research correlating wait time to longer student utterances (Ingram & Elliott, 2014; Rowe, 1974a,b;
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Swift & Gooding, 1983; Tobin, 1986). In the current research and in all previous wait time studies, longer student utterances
appear to be more attributable to an extended allotment of time for cognitive processing and are characteristic of an improved
classroom discourse (Tobin, 1986). Like Ingram and Elliott (2014), we found that extended wait time can enable longer student
utterances within IRF-driven classroom discourse, but that it may impede student-initiated speech. However, this phenomenon can be used to an instructor's advantage when s/he wants to encourage a response from a particular student. While
some teachers may be hesitant to adopt what seems like unnatural paralinguistic behavior, longer wait time within a
controlled IRF discourse could give some students the space they require to speak up.
In this study, wait time was interconnected with the type of teacher elicitation for knowledge and comprehension
questions, supporting research associating wait time with a question's cognitive level (Boeck & Hillenmeyer, 1973; Riley, 1986;
Swift & Gooding, 1983; White & Lightbown, 1984). Rowe (1974a,b; 1986) did not analyze wait time relative to teacher
elicitation level, and while Tobin (1986) coded for different questions types, he did not examine changes in wait time that may
have arisen from these differences. Instead, he observed that the number of questions that “solicit student understanding”
rather than “recall facts” increases in extended wait time contexts (Tobin, 1986, p. 198). Unlike previous research, here this
relationship does not occur in application level questions. However, the incongruous results may reﬂect the low number of
application questions in the sample, as one or two disproportionately low wait times could have skewed the data. Additionally, the two most proﬁcient students responded to the few application questions, and the highest cognitive-level classiﬁcations (i.e., analysis and synthesis) were not found in the data. Holistically, we can correlate extended wait time with
longer student responses, as wait time is interrelated with question type. Teachers wanting to encourage longer, self-selected
student speech in their classrooms should note this relationship. It is also important to note that lower-level cognitive
questions serve varied purposes in the classroom and should not be avoided simply because they entail shorter responses.
However, the graphs in Section 3 show that it is easy for discourse to move into an extended low-response state where there
are low-level questions and that it may be difﬁcult to break this pattern once entered. This phenomenon may be due to
teachers having more control over speech in this environment and students being more comfortable responding to lowerlevel questions. In short, while instructors can consciously lengthen wait time, they cannot directly control how students
respond to questions. They can, however, alter the types of questions they ask as an indirect means of manipulating wait time.
4.2. Student-initiated speech
The number of student-initiated questions in the data was low in all observations, including those with longer than
average wait time, conﬂicting with ﬁndings that student-initiated questions increase with extended wait time (Honea, 1982;
Rowe, 1974a,b). However, these studies involved manipulation of wait time, whereas this research was conducted using a
natural enquiry method. Additionally, this study only observes whole class activity, while previous L2 classroom research
shows more student-initiated questions in pairs or smaller (three- or four-person) groups, rather than whole-class interactions (see Zhang, 2011). In observations with more student-initiated turns, many were one- or two-word utterances and/
or interruptions. Accordingly, if decreased student interruptions and longer student responses are characteristic of desirable
classroom discourse, the student-initiated turns in our sample do not ﬁt this deﬁnition. The student-initiated turns found in
Honea’s (1982) study include longer and more complex utterances indicative of high-quality discourse. This discrepancy
highlights the importance of context, as the high number of student-led turns alone may have indicated a communicative
classroom discourse environment, which was not the case here.
In this classroom, the turn-taking structure favored IRF, a discourse pattern prominent in classrooms across education
levels, locations, and lesson content (van Lier, 1996). The IRF discourse structures found herein were, in part, enabled by
elicitations and codependent wait time, which helped to move the system toward the IRF attractor state. Ingram and Elliott
(2014) ﬁnd that the very concept of wait time depends on a formal turn-taking classroom discourse structure, i.e., IRF-focused
discourse. They (2014, p. 10) note that in student-driven discourse, such as debates and student discussions, “the rules of turn
taking alter to those that govern ordinary conversation [and] the gaps between turns become minimized.” Simply put, the
need for wait time disappears. However, while student-driven discourse is desirable for many educators, at times it can “…
reduce the tendency to supply extended answers or explanations … [and] also create a bias in the participation … towards
certain students who are happy to self-select” (Ingram & Elliott, 2014, p.10). This bias can disadvantage more reticent students
in the classroom, as illustrated by the following extract:
Extract 9
Observation 1
140
141
142
143
144
145
146
147
148
149
150

Ibrahim
Teacher
Students
Teacher
Amir
Ibrahim
Amir
Teacher
Ibrahim
Amir
Ibrahim

Windscreen {.6}
Windscreen yeah (1.1)
[xxx]
Which is?
[At the top {.8}
Which is near the front of {1.6}
[At the top {.8}
It's the piece of glass (1.4)
Yeah yeah yeah {.7}
Really? (1.0)
Yeah. You don't know? {1.1}

R
F
R
I
R
R
R
F
R
I
R/I

12
151
152
152
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Teacher
Ibrahim

[Amir laughs]
Windscreen (.7)
Windscreen yeah ha ha {1.3}

F
R

While student-driven speech is generally considered a positive classroom discourse feature, these student utterances are
short, and the teacher must eventually step in to provide an explanation. The students here are also the most proﬁcient
students in the class, making it easier for them to interpret the silence as an invitation to self-select when the teacher does not
pre-select a student. Although wait time helps enable the IRF structure, implementing longer wait time can be useful for
teachers wanting to encourage longer student utterances and can “shift the classroom interaction system out of the minimal
response [state] and into a different trajectory” (Larsen-Freeman & Cameron, 2008, p. 215). Wait time can help the teacher
manage classroom discourse in a way that favors the IRF sequence, “help[ing] reduce the complexity of the system by narrowing down choices for participants” (Cameron & Larsen-Freeman, 2007, p. 236). Short wait time equally helps enable this
“reduced complexity,” but often produces “talk with fairly short turns,” preventing both student-driven discourse and
extended student speech (Larsen-Freeman & Cameron, 2008, p. 181). Thus, prevalence of teacher-centric discourse structures
does not always imply a teacher-focused classroom environment. Rather than a positive/negative binary, IRF should be
viewed as a structure in which many different speech acts can be achieved.
4.3. Pauses
Filled pauses were only tangentially related to wait time. Teacher ﬁlled pauses seemed to operate pragmatically to control
conversational turns, a function of ﬁlled pauses used more frequently by native speakers than nonnative speakers (Amiridze,
Davis, & Maclagan, 2010; Swerts, 1998). The teacher's ﬁlled pauses were often found in sequences with lots of teacher speech
and short wait time, suggesting a more teacher-controlled environment. To date, there have been no studies on how wait time
affects other pauses in the classroom, although Honea (1982) does note that longer wait time can lead to longer pauses in
student-student conversation.
4.4. The complexity of wait time
Our results often do not align with previous research due to contextual and methodological differences. This study represents the only current wait time research on L2 university students, and while Shrum's studies (1984; 1985) come closest
contextually, her research concerns adolescent students. The differences in L1 and L2 student speech could account for many
of the differing results, especially those involving student-initiated questions. Such questions were so few that little analysis
could be formally conducted. Forming questions is also exceedingly more difﬁcult for nonnative speakers than for L1 students.
Accordingly, the vast differences between L1 and L2 student discourse must be accounted for when analyzing similar or
discrepant results.
This research is unique in its DST theory methodology, which has not previously been used in wait time research. This DST
approach, paired with discourse analysis, reveals wait time's multiple functions in the interpretive acts of the teacher and
student, as just one of many factors within the “local and sequential phenomenon” at play (Markee, 2015, p. 10). The primary
limitation of previous studies stems from their inability to allow for the complexities of the classroom as a social ecosystem, as
there are numerous dynamic factors which affect student achievement, including ﬂuctuating levels of motivation, language
€ rnyei, MacIntyre, & Henry, 2015). In his review of wait time literature, Tobin (1987, p. 91)
anxiety, topic interest, etc. (see Do
concludes “wait time … [is] a necessary but insufﬁcient condition for higher cognitive level achievement” in classrooms
which promote high cognitive level thinking. Educational research framed by complexity theory does not require the
uncompromising positions found in previous wait time research. In fact, it encourages a focus on the dynamic interaction of
causal variables (de Bot et al., 2007).
The complexity perspective of this study allows for a wide analysis of wait time and classroom discourse. Wait time
appears to correlate to the length of student discourse, most likely due to its codependence on other variables in the system,
e.g., question type and other classroom pauses. Complexity-informed research in language classrooms is crucial for revisiting
previous research of seemingly static systems and looking for previously unnoticed or under-researched patterns (Cameron &
Larsen-Freeman, 2007).
5. Conclusion
This study revisits the concept of wait time and its effects on classroom discourse, a topic thoroughly neglected within
applied linguistics research in recent years. This dearth of wait time research has less to do with the topic itself and more to do
with the methodological approaches used by previous wait time researchers. While past researchers recognized the effects
that contextual information can have, they were not a focal point for their quantitative research. Complexity-orientated
research is inherently context-bound (King, 2015; Ushioda, 2015), and our research design, which consists of descriptive
analysis of a single classroom environment, allows for a focus on individual variation and dynamic change. The classroom
discourse system observed in this study is wholly unique, as its component actors, initial conditions, feedback, and other
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variables do not exist in any other context. Consequently, the movement and patterns found in a system created by such
variables are equally distinct. Researchers should thus be wary of generalizing these results across populations.
Future wait time research should compare the effects of both teacher and student wait time, as only teacher wait time was
observed in the present study. Another area in need of consideration is how social and cultural variables can affect patterns of
wait time in classroom interaction. As all but one of the students in our study spoke Arabic as their mother tongue, we suggest
performing future research in multilingual classrooms. We found no visible relationship between the number of studentinitiated turns/student questions and wait time length. Future studies could focus on these two variables, as there may be
a more intricate pattern than was observable here. Additionally, because this research did not analyze student speech for
utterance complexity, it would be useful for future wait time studies to measure student speech complexity relative to wait
time length.
The most important ﬁnding here is the intricate nature of wait time's interactions with certain aspects of classroom
discourse and how these interactions produce non-linear and feedback sensitive reactions in the classroom discourse system.
The complexity framework allows for thorough analysis of the previously determined variables and provides new insight into
the effects of wait time on turn-taking structures in classroom environments. Speciﬁcally, we found the following for our
observation group: 1) Wait time played an intricate role in determining classroom discourse patterns and heavily favored an
IRF turn-taking sequence; 2) student-initiated discourse was low in all observations and favored higher proﬁciency students;
3) the length of individual student-initiated turns appears to have been more important than the overall number of studentinitiated turns in determining the quality of classroom discourse and was not directly related to changes in wait time length;
4) extended wait time (over two seconds in length) temporarily shifted discourse out of an IRF pattern and into a new, more
student-driven phase.
Practically, these ﬁndings can aid second language teachers and educators in general in determining if extended wait time
would be beneﬁcial for their students. Wait time has varied effects on discourse, sometimes promoting longer, student-driven
speech, while other times enabling a teacher-led discourse structure. Both types of discourse are useful in the classroom.
Thus, teachers can use the patterns found here as indicative of how wait time may function in their own classrooms and how
they can manipulate it to help achieve a particular discourse environment. There remains no consensus on best practice in
classrooms and other educational environments regarding wait time. This is signiﬁcant, as it means the best results research
can achieve will elucidate patterns in educational ecosystems that highlight and account for the complexity of the classroom
environment and of each individual actor and variable, as each are complex systems in their own right (Mercer, 2014, 2015). It
is hoped this study will help educators and educational researchers acknowledge the beneﬁts of complexity-informed
research for discovering relationships between classroom aspects that may otherwise go unnoticed without a methodology that encourages context-driven differences.
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