
Research Article

Nienke Smit*, Marijn van Dijk, Kees de Bot and Wander Lowie

The complex dynamics of adaptive teaching:
observing teacher-student interaction in the
language classroom

https://doi.org/10.1515/iral-2021-0023
Received February 3, 2021; accepted February 3, 2021;
published online February 22, 2021

Abstract: Real-time verbal interactions between foreign language teachers and
their students are of vital importance for language development, but classroom
interactions are also multi-faceted and complex. The way a teacher understands
and responds to learner utterances can be a powerful pedagogical strategy to
scaffold learner language development. In this paperwe present theQuestions and
Answers in English Language Teaching coding scheme which can be used to
observe and describe the dynamics of teacher questions and student responses in
language classrooms. We piloted the instrument in English as a foreign language
lessons of four experienced teachers teaching 16 lessons in total. State Space Grids
were used to visualize classroom dynamics and quantify intra-individual vari-
ability of each lesson. The results show that interactions between teachers and
students have the tendency to self-organize and stabilize in one specific area of the
grid. Lessons taught by three of the teachers revealed a dominant pattern formed
by closed questions and short student responses. One teacher taught lessons in
which more complex question and answer sequences were prevalent. These pat-
terns of variability and stability show that teacher-student interactions have the
properties of a shallow attractor state. The analysis of moment-to-moment turns in
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classroom interaction indicate that students in this study generally adapt their
response to the level of teacher questions, but that teachers do not seem to adapt
their questions to the level of the previous student answer. This suggests that, even
for experienced teachers, scaffolding and adaptive teaching might be easier said
than done.

Keywords: classroom interaction; co-adaptation; complex dynamic systems; L2
pedagogy; observation; state space grids

1 Introduction

In a globalizedworld in which English is used as a lingua franca and digital out-of-
school exposure to this language is virtually everywhere, language teachers are
facing several challenges (The Douglas Fir Group 2016). The first is to create
classroom conditions for meaningful language use at the appropriate level of
challenge (Snow 2014). A second challenge is to encourage students to participate
actively in the language lesson (Larsen-Freeman and Cameron 2008). The third
challenge is that language is both the content of the foreign language lesson and
the tool to master this content (Gibbons 2015). Eventually, the main goal of lan-
guage teaching is that students can comprehend, use and produce the foreign
language to learn, study or work in diverse sociocultural contexts (Council of
Europe 2018).

A language lesson can be a sheltered and structured space in which students
can practice the skills which are needed to achieve this goal (Thornbury 2011;
Walqui and van Lier 2010). Opportunities for rich and meaningful classroom
interaction are essential elements in a language lesson. This includes frequent
student participation and shared meaning-making (Gao 2019; Lyster and Saito
2010). Many researchers agree that successful teachers foster student learning
when they activate engagement (Hattie and Yates 2014; Mercer and Dörnyei 2020).
Insights from cognitive psychology show that a cognitive contribution from the
learners is needed for them to benefit from teacher support (Kirschner et al. 2006;
Long and Doughty 2009). The way teacher and learners respond to each other and
the way this varies or stabilizes during the learning process is called co-adaptation
(Larsen-Freeman and Cameron 2008; van Geert and Steenbeek 2005a). Under-
standing the characteristics of co-adaptation is important in the process of shared
meaning-making at an appropriate level of challenge (Larsen-Freeman and
Cameron 2008; van de Pol et al. 2010; Wood et al. 1976).

Classroom observations can help us better understand the dynamics of co-
adaptation in real-time teacher-student interactions. The present study looks at a
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common type of micro-level interaction in the language lesson: the use of teacher
questions and student answers.

2 Literature review

2.1 The role of questions in the language classroom

Questions play an important role in verbal classroom interaction because they can
serve as a pedagogical and a cognitive tool (Walsh and Sattes 2015). When asking
and answering questions, teachers and learners are engaged in a process that is
intended to help learners develop a foreign language (Mercer and Dörnyei 2020).
Question and answer sequences can be used to test knowledge, but more impor-
tantly, can operate as ways to guide understanding. Asking questions is a common
way of eliciting language and thoughts from the students (Mercer andDawes 2014).
However, a teacher who uses questions as a tool for learning does not only teach a
specific subject, but engages students in the process of co-construction (Menninga
et al. 2017). In this process language, content, context, communication and
cognition are intertwined (Coyle et al. 2010).

The type of questions a teacher asks in real-time interaction affects the level of
challenge for the learners. Language teachers can ask questions that are primarily
language-oriented: focusing on structures, forms, morphology or translations to
the students’ mother tongue (hence L1). Teachers can also ask questions that are
meaning-oriented. These can be aimed at eliciting pre-defined answers, but they
can also be focused on verifying if learners have understood the subject of the
lesson or whether they can express their own thoughts and opinions about the
lesson content (Menninga et al. 2017; van Vondel et al. 2017). A communicative
language lesson focuses on getting students to use the foreign language in a way
that simultaneously supports language development and thinking (Mercer and
Dörnyei 2020; Walqui and van Lier 2010).

Many researchers have found that the closed, directive question is the most
prevalent question type in lessons (Dalton-Puffer 2007; Sinclair and Coulthard
1975). Although closed questions are efficient to check understanding, a frequent
use of this question type carries the risk for classroom interaction to stall (Cullen
2002; Larsen-Freeman and Cameron 2008). Moreover, closed questions encourage
learners to give short and simple answers and offer very few opportunities for
students to practice language use (van Vondel et al. 2017). This pattern of closed
questions and short answers might limit the possibilities for teacher and students
to engage in dialog (Mercer and Dörnyei 2020). According to Walqui and van Lier
(2010), changes in the amount and quality of student participation over time are an
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indicator of learning. During meaningful classroom interaction students show
high levels of participation in terms of richness of ideas expressed in the target
language and in terms of utterance length. Limited or hardly any verbal student
participation could signal a lack of student understanding, although affective
factors might also play a role (MacIntyre et al. 1998).

2.2 The language classroom as a complex dynamic system

Language development, teaching and learning can all be conceptualized as
complex dynamic systems in their own right (van Geert and Steenbeek 2005a,
2005b). Complex dynamic systems theory is a process theory and focuses on how
the current state of a system transforms into the next state (Kupers et al. 2018).
Processes can be studied on amacro-timescale, a longer period of time for instance
a school year or a term, but also on a micro-timescale. Concrete situations such as
the duration of a classroom activity or lesson can form a micro timescale of a
learning process (van Vondel et al. 2017). In a complex dynamic system,micro and
macro timescales are connected (van Geert and Steenbeek 2005b). Likewise, the
interactions within a time-scale, for instance between teacher and learner
behavior, are also connected. Thismeans that theway teacher-student interactions
develop and change over time cannot be attributed to either the teacher or the
student (Kupers et al. 2018; Menninga et al. 2017; Pennings and Mainhard 2016).

Currently, the dynamics of moment-to-moment classroom interactions in
language classrooms are understudied (Larsen-Freeman 2016; van Geert and
Steenbeek 2005a). An important reason for this is the lack of instruments to sys-
tematically observe teacher-student interaction dynamics at the micro-level. A
previous example of an observational study of teacher-student interaction can be
found in the work of Larsen-Freeman and Cameron (2008). These authors shift the
focus away from either the learners or the teacher and put the learning process
centerstage. In this interactive process, managing dynamics of learning in the
language classroom is highly important, but the authors also argue that language
teachers have varying degrees of sensitivity to their students’ verbal utterances
(Larsen-Freeman and Cameron 2008). Whereas some teachers respond in a way
that helps learners pick up new language or communication skills, other teachers
respond less aptly to limited student output, for instance by ignoring the student
response (van de Pol et al. 2010).

Classrooms are multi-faceted and any observer could focus on a multitude of
variables and characteristics. Larsen-Freeman and Cameron (2008) used the
“interaction differential” collective variable to gauge the development of
interaction over time. We share the underlying assumptions these authors make
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about the language classroom as a complex dynamic system. Our study, however,
uses a different collective variable. The Questions and Answers in English
Language Teaching (QAELT) coding scheme was designed to observe teacher-
student interaction. This paper presents a methodology to observe and quantify
question and answer interactions. QAELTwas applied to a series of lessons (n = 16)
in secondary school EFL classrooms to explore patterns of variability and flexi-
bility of teacher-student interactions.

2.2.1 Attractor states

In a complex dynamic system view of classroom interaction, teacher and student
behavior during the lesson is a real-time and self-organizing process in which
interaction moves from one “state” to another over time (van Geert and Steenbeek
2005a, 2005b). We define a state of the system as a combination of teacher and
student behavior. The interactive state of the system in any givenmoment in time is
influenced by the system’s behavior on the previous moment. In theory, in the
initial stages in which a teacher and a newly combined group of individual stu-
dents are formed, all states in the dynamic system can occur: there are no routines
and no fixed patterns yet.

In a complex dynamic system, flexible or rigid interaction patterns might
emerge from moment-to-moment interactions (Kupers et al. 2018; van Geert and
Steenbeek 2005a). This also means that some potential interaction patterns might
occur less often. The most stable or often recurring behavioral patterns can result
in fixed classroom routines which might evolve into attractor states (de Bot et al.
2007; Hollenstein 2013). A common interaction pattern in the language classroom
is the sequence of closed questions asked by the teacher (“So,what is the answer to
question three?”) and short learner answers (e.g., “Blue”) while discussing a gap-
fill exercise, for instance. This sequence could evolve into an attractor state.

Attractor states in the classroom can be shallow or deep. A shallow attractor
state is the most frequent behavioral pattern, while variability in the system still
exists. A deep attractor state is a dominant pattern that is hard to break (deBot et al.
2007). An attractor state can be a positive upward interaction pattern in which
teacher and students are enthusiastic and engaged, but could also be formed by
more negative patterns in which the teacher may become increasingly active and
students become passive. Whether the attractor state is a positive or a negative
pattern, a key characteristic is that it takes little effort to stay or enter this state, but
substantial effort to leave. This implies that attractor states are often self-
sustaining.
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2.2.2 Variability

In a complex dynamic system, variability may be a source of information rather
than noise (de Bot et al. 2007). Moreover, inter- and intrapersonal variability is
crucial for development in general and for language development in particular.
Variability in the behavior of a language teacher could take the form of adjusting
pace, type, level and number of questions based on the information the teacher
receives from listening carefully to their students’ responses. Variability in teacher
behavior might stimulate student participation and foreign language use. Flexi-
bility in the teacher question and student answer dynamics could be an indicator of
successful adaptation of the complex dynamic system (Hollenstein 2013). The
process of co-adaptation between teacher and students can be observed in dense
time series data. It is, however, important to note that a large amount of variability
in classroom interaction does not necessarily entail successful co-adaptation of the
teacher and students (Menninga et al. 2017).

2.3 Aims and research questions

The first aimof this paper is to present a coding scheme that can beused to quantify
question and answer interactions between teacher and students. The second aimof
this paper is to test the instrument and analyze micro-interactions in the class-
rooms of four different English as a foreign language (EFL) teachers. The research
questions which guide this study are:
(1) What are the most frequent question and answer patterns in EFL lessons?
(2) How variable are teacher question and student interaction patterns during the

lesson?
(3) Do students and teachers adapt to each other in question and answer

sequences?

3 Method

3.1 The QAELT coding scheme

The Questions and Answers in English Language Teaching (QAELT) coding
scheme can be used to describe interactions between teacher questions and stu-
dent answers. Coding schemes are indispensable for an observer to focus their
attention onwhat is going on in the classroom, but any coding scheme is inevitably
selective and limited (Cohen et al. 2011). Teachers know that learners differ, which
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is why they support and structure their students’ learning in many different ways
(Smit et al. 2017). The QAELT scheme looks at the role of teacher questions in this
interactive process. It can be used to analyze time-series data of two synchronous
interaction variables. The scheme’s underlying assumption is that classroom dy-
namics and language learning are cognitive processes that take place through
social-interaction in a specific context over time (Ellis 2019; Gibbons 2015). QAELT
helps to identify the number and level of teacher questions and learner answers in
the social context of a lesson over a period of time.

The QAELT coding procedure consists of two rounds. In a first coding round, a
timestamp is given to all teacher questions and student responses uttered from
lesson start to finish. A set of coding rules defines (1) what qualifies as a question
and (2) what marks the start of a new event. The combination of teacher question
and student answer form an event, which is the unit of analysis used in this paper
(Hiver and Al-Hoorie 2016). QAELT records the response from any student as a
response from the group as a whole. An event finishes as soon as one or more
students have answered the question or when a new classroom event starts (e.g.,
new question, group work or individual work). A follow-up question or the repe-
tition of a teacher question is coded as a new event. Turn-taking, a special form of
repetition (e.g., “Kevin?”), is also coded as a new question. Lesson episodes that
are not related to teacher-student question and answer patterns (e.g., group work,
unintelligible utterances, watching a video) are excluded from the analysis.

In a second coding round teacher questions and students’ responses are
categorized on an ordinal scale as displayed in Table 1. The underlying dimension
of the teacher question variable is the level of cognitive complexity (Cummins
1984; Gibbons 2015). Four levels of questions are defined: (0) non-elicitation, (1)
closed question, (2) clarification and (3) open-ended question. These codes are
mutually exclusive. The second variable is that of learner level of complexity. The
codes for student utterances range from (0) off task/none, to simple (1), complete
(2) and complex (3).

After coding, the teacher questions and student answers were synchronized
and analyzed with GridWare (Hollenstein 2013; Lamey et al. 2004; Lewis et al.
1999). The State SpaceGrid technique is a data visualization technique for complex
dynamic systems research and takes the shape of a two-dimensional scatterplot.
Weused State SpaceGrids to gaugemoment-to-moment variability of question and
answer interaction patterns within each lesson. The teacher question and student
answer variables of QAELT were displayed in a 4×4 grid. One cell in the grid
represents one state of the system, which is formed by a combination of two
variables. The State Space Grid technique also offers a set of quantitativemeasures
that can be used to analyze interaction dynamics in terms of rigidity or flexibility
(Lamey et al. 2004). For this study we used number of events, cell range and
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dispersion. Dispersion is a measure that compensates for biases in the cell range
measure due to long or repeated visits. The dispersionmeasure signifies the extent
to which interactions are variable over time, and can take a value between 0 and 1.
The value of 0 indicates that all interactions are in one cell, 1 indicates that all
interactions are spread out evenly across the grid (Hollenstein 2013).

3.2 Participants

TheQAELT schemewas piloted in a non-probability convenience sample. Four EFL
teachers, Amy, Beth, Claudia and Doris (pseudonyms) were recruited from the
network of the first author. The teachers taught communicative language lessons
in different Dutch secondary schools. Their teaching experience ranged from2 to 25
years (see Table 2).

Table : Summary of QAELT coding scheme.a

Teacher Question Code Student Answer

Non-elicitation
The teacher does not really want an
answer
Example: “That usually feels really
good right?”b

 None
learners do not answer

Closed question
The teacher expects a certain
answer
Example: Last time, what did we
watch?

 Simple
the learner understands the question and gives a
very short answer (– words)
Example: “A song.”

Clarification question
The teacher wants to know if the
student understands
Example: “How do you deal with a
multiple-choice question?”

 Complete
The learner answers the question by giving infor-
mation that can be derived from the lesson content
Example: “Yeah, errr, yeah, there is always an
unlogical* one.”

Open-ended question
The teacher wants to know what the
student thinks
Example: “How does Art feel about
his brother?”

 Complex
responses are long (> sentence), extensive and/or
learner adds a new perspective to the lesson
Example: “Errr, he feels jealous of him. Errr, there is
sort of competition between them. But the competi-
tion is non-existent. Because, well, err, his future is
imaginary.”

aThe full QAELT coding scheme can be downloaded from IRIS repository https://www.iris-database.org/.
bExamples used here are all transcripts from our data.

30 Smit et al.

https://www.iris-database.org/


All teachers consistently spoke English throughout the lessons. Amy spoke
English 97.7% of the time. Beth, Claudia and Doris used the English language all
the time (100%).

3.3 Procedure

Sixteen lessons were video-recorded between December 2015 and February 2016.
The micro-timescale of the interactional data in this study was the lesson. Lesson
duration was defined by the school timetable and varied between 45 and 60 min,
which is typical for Dutch secondary education. Ethical clearance was given by the
Ethics Committee of the Department of Teacher Education and informed consent
was obtained from both teachers and parents for all participants in the study.

The teachers were asked to teach “business-as-usual” lessons in which
teachers decided on lesson content, classroom organization, activities and type of
instruction. Depending on the school curriculum, the teachers either taught a
reading lesson in which they used fiction (literature) or non-fiction text (Table 3).
For every teacher, two lessons in two different groups were recorded, resulting in
four lessons per teacher. Amy, Claudia and Doris taught groups of 22–30 students,
aged 15–17 years old. The average language level of the learnerswas CEFRB2. Beth,
a teacher working in a CLIL school, taught groups that were smaller (10–18 stu-
dents). This means that the coded student utterances in Beth’s lessons were pro-
duced by a smaller number of students.

Table : Group and lesson characteristics.

Teacher Group # students Topic

Amy year   th century literature
year   th century literature

Beth year   th century literature
year   Non-fiction genre analysis

Claudia year  A  Non-fiction news articles
year  B  Non-fiction genre analysis

Doris year   Non-fiction reading comprehension
year   Non-fiction reading comprehension; Shakespeare

Table : Teacher characteristics.

Teacher Amy Beth Claudia Doris

Age group – – – –
Experience (years)    
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Data was coded by the first author and a trained research assistant. In order to
establish inter-observer reliability, four videoswere coded independently. Cohen’s
Kappa for the dimension teacher question was high with an average of κ = 0.77
(agreement range 0.69–0.89) and average κ = 0.78 (range 0.68–0.87) for the stu-
dents’ responses. Agreement for teacher language was almost perfect with an
average κ = 0.99 (agreement range 0.94–1.00) and for students’ language it was
strong with an average κ = 0.86 (range 0.79–0.89). Lesson episodes with group
work, student presentations and watching a video were excluded from analysis.
This resulted in a set of 16 lessons with a duration that varied between 13 and
41 min. The average lesson duration was 22 min.

4 Results

State Space Grids visualize which teacher question and student answer patterns
occurred most frequently (RQ1) and revealed a unique picture for every lesson. In
our sample (n = 16), interaction in every lesson seemed to self-organize with a
preference for a particular region. The average number of cells visited was 9.7, but
the range of cells visited during a single lesson varied from 7 to 12. Figures 1 and 2
illustrate how differences in lesson variability was visualized with State Space
Grids.

Figure 1 displays a lesson taught by Claudia on a Monday morning. The hor-
izontal axis shows the level of teacher questions; the vertical axis shows the level of

Figure 1: State space grid of a
lesson Claudia taught on monday
morning.
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the student responses. Every dot in the grid represents a combination of a question
and an answer. This example shows that the number of coded interactions for this
lesson is 86. The figure shows that students mostly respond to teacher questions
with a simple answer, no answer or a complete answer, and that complex answers
do not occur in this lesson. The grid also illustrates that the teacher varies the type
of questions. The cell which is highlighted is the most frequently occurring type of
teacher-student interaction: an attractor state emerging from simple questions and
simple answers (27% of the interactions). The lines in the figure show how the
interaction moves from one state to another.

Figure 2 shows a lesson taught by Doris. The number of teacher questions and
student responses in this lesson was 53. The highlighted cell, a combination of a
clarification question and a complete student answer, is the cell which is visited
most often. The number of states (cells) visited during this lessonwas 7, whichwas
the lowest number of visited cells in our sample. The grid reveals that Doris re-
ceives an answer to every question she asks. The teacher askedmainly clarification
and open-ended questions and the majority of the students’ answers were com-
plete and complex.

The most frequent question and answer interactions during the lesson can
form an attractor state. Figures 1 and 2 show that, despite some variation, teacher-
student interaction is concentrated in a specific area of the grid, and can be defined
as a shallow attractor. The attractor is shallow because besides the dominant
pattern there is still variation.

Figure 3 displays question-answer interactions in all 16 lessons. The lines
showing the transitions between the dots are hidden for clarity. This example

Figure 2: State space grid of lesson
Doris 4
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indicates that the most frequently observed interaction pattern was the combi-
nation of closed teacher question and simple student answer (RQ2).

The average number of question and answer interactions per lesson was 53.
The closed question was the most common question type, with a mean number of
25 closed questions per lesson, which accounts for 49% of the questions asked
during a lesson. The simple answer was the most prevalent student response, with
13 simple answers per lesson on average.

We will now look more closely at the characteristics of the entire sample.
Table 4 gives an overview of the question and answer interactions during the
lesson and indicates the position of the attractor state.

Teacher-student interaction patterns in lessons taught by Claudia were the
least flexible. The mean number of teacher questions in these lessons was 59,
which is a higher number than in the lessons of the other teachers. As can be seen
from Table 4, dispersion for the lessons in our dataset varied between 0.7 and 0.9.
Considering that the maximum value for dispersion is 1, these values suggest that
the attractor states were not strong but shallow. The cell range, dispersion and
lesson time spent in the attractor state, indicate that teacher-student interaction in
all lessons moved in and out of the attractor throughout the lesson. The lesson
which had the lowest dispersion (0.658) and was the least flexible, and showed a
high number of display questions to which students gave no answers or simple
answers. This was lesson 4 taught by Claudia.

Figure 3: State space grids of all
lessons (n = 16).
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In three out of four lessons taught by Doris, the attractor state was formed by a
teacher clarification question in combination with a complete student response.
Beth also taught a lesson (Beth 3) in which the average level of teacher questions
was higher, but student responses in this lesson were at a low level. Amy’s fourth
lesson had two shallow attractor states. The level of the teacher questions varied
between 1 and 2 (closed and clarification), but the level of the student answers
(level 1 – simple answer) was the same for both question types.

To discover whether there was a relation between the level of the student
answer and the level of the next teacher move (RQ3), the original time serial data
were transformed into lagged time-series. This was done by synchronizing the
score for the previous student response and the score for the teacher’s follow-up
question (TQ-lag 1), by removing the score for the first teacher question and
shifting the scores for the teacher questions up. The lagged time serial data were
analyzed under the assumption that a student response which was followed by for
instance group work or a video could not be related to the next teacher question.
Therefore, before synchronization, all interactions with no meaningful follow-up
were excluded from the analysis. These transformations resulted in a new dataset
with events that in which the teacher question was combined with the previous
student response.

Table : Descriptive statistics of lessons (n = ).

#
observations

#
valid

cell
range

attractor
(teacher-student)

% in
attractor

dispersion

Amy     Closed – None . .
Amy     Clarification–Complete . .
Amy     Closed – None . .
Amy     Clarification – Simple . .
Beth     Closed – Simple . .
Beth     Closed – Simple . .
Beth     Clarification – Simple . .
Beth     Closed – Simple . .
Claudia     Closed – Simple . .
Claudia     Closed – None . .
Claudia     Closed – None . .
Claudia     Closed – Simple . .
Doris     Clarification–Complete . .
Doris     Clarification – Simple . .
Doris     Clarification–Complete . .
Doris     Clarification–Complete . .
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For our ordinal time-serial data we used the Spearman rank-order correlation
coefficient (ρ) to calculate correlations between the teacher’s question and the
students’ responses. The first column of results in Table 5 shows the correlation
between the teacher question and the student answer; the second column shows
the correlations between the student answer and the follow-up teacher question
(the lagged time series). The correlations give an indication of how teacher and
students adapt to each other (RQ3).

The results in Table 5 suggest that there is a relation between the level of the
teacher’s question and the level of the students’ response. Table 5 shows that 6 out
of 16 correlations between teacher question and student answers reached signifi-
cance. For every teacher there was at least one lesson with a significant correlation
between the teacher question and the student response. Correlations between
teacher question and student response for these lessons are positive, but low to
intermediate. The correlations for the other lessons were low and not significant.
Correlation analyses (TQ and SA) of the original time series suggest that students
adapt the level of their answer to the level of the teacher question (RQ3).

Correlation analyses of the TQ to SA lag-1 time series indicate that in these
lessons there was a weak relation between the level of the previous answer and the

Table : Correlations and lag-correlation between teacher question and student answer.

Correlations TQ and SA Correlations SA to TQ-lag 

ρ p value ρ p value

Amy  .* . −. .
Amy  . . −. .
Amy  .* . .* .
Amy  . . −. .

Beth  .* . −. .
Beth  . . −. .
Beth  . . −. .
Beth  . . −. .

Claudia  . . . .
Claudia  .* . −. .
Claudia  . . −. .
Claudia  . . . .

Doris  .* . . .
Doris  .* . . .
Doris  . . . .
Doris  . . . .

TQ = teacher question. SA = student answer.* correlation is significant at p < ..
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follow-up question. This suggests that teachers do not adapt their next question to
the previous student answer. The only positive significant correlation in our
sample was found in lesson Amy 3. These results suggest that this is the lesson in
which there was a relation between how the students responded and the teacher’s
next interactive move. From the observations we do not know whether it was a
conscious decision from the teacher whether or not to take the previous student
answer into account when asking a follow-up question.

5 Discussion and conclusion

We have presented a complex dynamic system method for analyzing teacher-
student interactions on the micro timescale of the language lesson. Lessons were
analyzed from moment-to-moment with a QAELT coding scheme and the State
Space Grid technique. The data in this paper revealed classroom interactional
patterns in which the teacher asked many questions to which students gave very
short answers. We also observed that students tend to adjust the level of their
response to the level of the teacher question in several lessons, but saw only one
lesson inwhich the teacher adjusted the level of follow-up question to the previous
student answer. The results of this study suggest that teacher questions drive the
interaction and that the level of the student answers tends to follow the level of the
teacher question.

These results raise questions about the complex dynamic process of co-
adaptation in EFL lessons. Adaptive teaching requires a teacher to hear and
recognize the meaning and intention of a student response, and to use that in-
formation to adjust the teachers’ follow-up response. These are teacher decisions
that are often made instantaneously and intuitively during the lesson. It might be
difficult for teachers to teach adaptively, because many complex cognitive, af-
fective and metacognitive factors need to be monitored in interaction and a
response is often required immediately.

Closed teacher questions could help to maintain the direction and pace of the
lesson. Being able to answer closed questions by giving a short answer could help
students feelmore competent or at ease. However, closed questionsmay also result
in limited opportunities for students to think, practice, respond and fail. This could
lead to frustration or boredom. An indicator of student frustration or boredom
could take the form of “I don’t know” or no student response. Teacher frustration
could manifest itself in interaction patterns formed by an increasing number of
questions to which students do not answer. Both teacher and learner frustration
might constrain opportunities for learning.
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We observed that a “pull” to longer and more complex student answers, for
instance stimulated by deliberately asking open-ended questions, does not always
take place. In our study, Doris asked a lot of open questions and put a lot of effort in
finding out what her students were thinking. This question and answer pattern led
to a larger proportion of more extensive student talk. Thus, when students are
invited to produce longer and more complex answers, opportunities for mean-
ingful, engaged and active classroom participation might arise. It is important to
note that interactions cannot be understood without looking at what happened
before and what happens after. Observations of micro-interactions can help to
identify fixed, and possibly frustrating, patterns and space for growth, challenge
and development. Future research might look into characteristics of lessons in
which active student contributions emerge and into characteristics of lessons in
which students do not produce longer verbal utterances in the foreign language.
Analyses of moment-to-moment interactions can help researchers and teachers
recognize opportunities for learning through adaptive questioning strategies.

6 Limitations and suggestions for further
research

The results reported in this study are based on 16 lessons taught by four different
teachers. An important limitation of the QAELT coding scheme is the data reduc-
tion needed for these analyses. Teacher and student behavior are synchronized
and chunked into consecutive turns. Another limitation is that we do not go
beyond describing the observed interaction patterns. Additional data, for instance
from interviews or questionnaires, might help us grasp underlying reasons for
teacher and student behavior during the lessons. Other environmental factors,
such as the time of day at which the lesson was taught, teacher experience, age of
the students and group size might also affect micro-level dynamics. These are
research areas that need to be studied in a larger sample of lessons.

Since questions and answers also play an important role in other school
subjects, the QAELT coding scheme could also be applied to CLIL subject lessons
(e.g., geography, biology, history andmathematics) to gain a better understanding
of how language learning and content learning might complement each other.
Additionally, it would be interesting to analyze the dynamics of question and
answer patterns initiated by students or question and answer dynamics in small-
groupwork. Other potential uses include its applications for teacher education and
as a diagnostic tool to gauge intervention effectiveness. These are all promising
areas of research to which this methodology might be applied.
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