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Through classroom interactions, teachers provide their students with diﬀerent opportunities to learn. Some kinds of interactions
elicit more learning activities than others. With diﬀerential treatment of students, teachers may exacerbate or reduce achievement
diﬀerences in their classroom. In addition, diﬀerential interactions may contribute to teacher expectation eﬀects, with teachers
treating their high-expectation students more favourably. This study investigated how diﬀerential teacher-student interactions are
related to students’ mathematics achievement and teachers’ expectations. In eight fourth-grade classrooms in the Netherlands,
interactions between teachers and students (N � 152) were observed in maths lessons. Data regarding teachers’ expectations about
their students and mathematics achievement tests scores were collected. Analyses indicated that there were relations between
teacher expectations and teachers’ classroom interactions. Teachers gave more direct turns and more directive feedback to their
low-expectation students, who were also the students who performed low in maths. After controlling for actual achievement, it
appeared that students for whom the expectations were lower than could be expected based on their performance received more
direct turns and directive task-related feedback. These results point to the existence of teacher expectation eﬀects.

1. Introduction
Primary education teachers teach heterogeneous classes in
which students diﬀer in numerous aspects, such as their
cognitive abilities, their classroom behaviour, and their
socioeconomic backgrounds. To ensure that all individual
students in these classes can develop according to their
potential, teachers should meet the educational needs of
each student. One way to do so is to provide adaptive and
diﬀerentiated teaching. Adaptive and diﬀerentiated teaching
is meant to be tailored to speciﬁc needs of individual or small
groups of students [1, 2]. The adaptation of teaching to the
needs of students can be planned as part of the preparation
of teaching (proactive diﬀerentiation), for example, in lesson

plans in which teachers plan the instruction and assignments
for diﬀerent students. Adjustments can also be made during
lessons (reactive diﬀerentiation), by asking questions and
providing feedback in response to the observed needs of
students during lessons [3, 4]
Although adaptive and diﬀerentiated teaching are seen
as pedagogies that optimize learning opportunities for all
students, they may unintentionally lead to negative eﬀects
for some students, especially those students who are
underestimated by their teachers [5, 6]. In general, students
from lower socioeconomic and minority ethnic backgrounds
appear to be at risk for being underestimated by their teacher
[7, 8]. Proactive, as well as reactive, diﬀerentiation can
trigger these negative eﬀects of adaptive teaching for these
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groups of students. Proactive diﬀerentiation can increase
unequal educational opportunities because teachers tend to
form higher expectations of students from highly educated
ethnic majority backgrounds and treat them accordingly, for
example by selecting them for higher ability groups or
providing them with more complex assignments [9]. Reactive diﬀerentiation may increase inequalities because
teachers’ intuitive responses to students are likely to be
aligned with the expectations they have regarding their
students and teachers have interactions of a higher quantity
and quality with students of whom they have higher expectations [5, 6].
Thus, adaptive and diﬀerentiated teaching may have
positive and negative eﬀects on student learning. Although
research on teacher expectations has a long history, it is
attracting renewed attention because of recent educational
policies that stress individualized, diﬀerentiated, and
adaptive teaching as ways to promote optimal learning
opportunities of each individual student [1]. The purpose of
this study, therefore, is to clarify the extent to which adaptive
and diﬀerentiated teacher behaviour is associated with
teacher expectations and student achievement.

2. Theoretical Background
2.1. Teacher Expectations. Recent educational policies stress
individualized, diﬀerentiated, and adaptive teaching as ways
to promote the learning opportunities of each individual
student [1]. To reach this goal, teaching should be tailored to
individual students’ needs and teachers need to engage in
adaptive interactions with each student. It can be questioned, however, to what extent teachers adapt their interactions with students based on unbiased assessments of
students’ current level of understanding. Since Rosenthal
and Jacobson [9] published their Pygmalion-in-the-classroom study, ample research has shown that teacher expectations are not always consistent with students’ actual
capacities. Teachers tend to form rather stable expectations
about their students at the beginning of a school year, which
predict student achievement during that year [7]. These
expectations can be based on previous assessments of students, test results, reports provided by colleagues, and their
own observations of student performance and behaviour
[7, 10]. Although, in general, teacher expectations are in line
with student performance and seem to be realistic, for ﬁve to
ten percent of the students, teacher expectations are not in
line with student performance as they are biased by student
characteristics, such as their socioeconomic or culturalethnic background [7, 11]. When expectations are biased,
self-fulﬁlling prophecy eﬀects may occur: students develop
in accordance with incorrect expectations [8, 11]. Students
with low socioeconomic backgrounds are vulnerable for
negative self-fulﬁlling prophecy eﬀects [6, 11] because these
students are especially at risk to be underestimated [12, 13].
Low expectations are communicated to students in
several ways. For example, Howe and Abedin [14] showed in
their review that teacher-initiated classroom interactions are
not equally spread among all students but correlate with
variables that are sources of teacher expectations. Earlier,
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Babad [5], Jussim and Harber [6], and Rosenthal [4] found
that high-expectation students receive more turns and
particularly turns of a higher quality (i.e., elaborated feedback and complex questions) than low-expectation students.
2.2. Interaction Patterns in the Classroom. The most commonly used interaction pattern during whole class teaching
is the Initiative-Response-Evaluation interaction pattern
(IRE [3]) during which the teacher asks a question, a student
answers, and the teacher provides feedback regarding the
correctness of the provided response. When the answer is
(partly) wrong, the student may receive additional feedback
or the question is passed on to another student. The IRE
interaction pattern gives teachers a high degree of control
over the classroom dialogue. They can use answers to increase involvement by checking students’ understanding,
asking additional questions, or adapting instruction [3, 16].
In empirical research, this IRE interaction pattern has
been used to design observations of classroom dialogues.
From a teacher expectations perspective, observation
schemes have been developed to assess teachers’ diﬀerential
treatment of their students. The most commonly used are the
observation schemes developed by Shute [19], in which each
teacher-student interaction is observed in terms of quantity
and quality of questions (turns), feedback, and follow-up.
With this kind of observation scheme, whether high-expectation students engage in more and higher level interactions in classrooms can be studied. According to Flieller
et al. [16], it is diﬃcult for teachers to meet the individual
needs of all students in classroom dialogue during whole
class teaching. They state that this is easier to realise during
individual work following whole class teaching. During that
phase of the lesson, teacher-student interactions can become
more extensive and better adjusted to students’ individual
needs [16]. Regarding the type of feedback that is provided
by the teacher during individual work, recent studies have
broadened the scope. Recent research on feedback [18–20]
has elaborated the types of feedback that can be provided
and the way in which feedback is given by teachers to effectively meet students’ needs.
2.3. Eﬀective Feedback. The purpose of feedback is to reduce
the gap between present and expected performance in light
of the learning goal that should be achieved [18, 19].
Feedback can be the most powerful tool to support students’
learning, but eﬀects depend on the quality of the feedback
interactions. Eﬀective feedback is goal related, focused on
students’ metacognition, and contains feed forward [18, 19].
The focus of feedback can lie on the task, the process, the
metacognition, or the self [18, 20]. Feedback on the task
provides information about whether a given answer is
correct or (partly) wrong and about whether a task is
performed well. Feedback on the process provides students
with information about the way they process the information to understand and perform their task. Feedback on the
metacognition informs students about how they plan,
monitor, or reﬂect on their task. Feedback on the self gives
students information about themselves as a person [18].
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Besides the focus of feedback, feedback can be given either in
a directive or facilitative way [19, 20]. When giving directive
feedback, teachers tell students how to process information
or how to carry out a task or they ask questions for which
they expect a certain answer. With the use of facilitative
feedback, teachers prompt students to think by asking them
open-ended questions or by giving them hints that facilitate
learning and help students construct their knowledge [21].
Directive feedback is most eﬀective when a new concept is
taught. When students become more experienced with a
concept, facilitative feedback is more eﬀective [19]. In
general, compared to directive feedback, facilitative feedback
is considered to foster higher level learning.

to 28 with an average of 24, adding to a total of 189. The
students’ parents were asked for active consent for their child
to participate in this study and for the school to provide data
on their child’s academic achievement. Parents of 156
students gave active consent. Parents of 10 students withheld
their consent, and parents of 23 students did not respond.
Students without parental consent were not included in the
analyses. From these 156 students, schools did not provide
the achievement data from 4 of them, resulting in a ﬁnal
sample of 152 students.
This study has been approved by the Ethics Review Board
(ECPW) of the Institute of Educational and Child Studies,
Leiden University (ﬁle number ECPW2017-159).

3. Research Question and Hypotheses

4.2. Measures

Prior research [5, 7, 14, 15] shows that interaction patterns in
the classroom are related to teacher expectations, for example, through an uneven distribution of turns among
students [14]. Furthermore, teachers provide their highexpectation students with feedback of a higher quality than
their low-expectation students (e.g., [4, 7]). Students with
disadvantaged backgrounds are especially at risk to be
underestimated and, thus, achieve below their abilities
[11, 12]. Given the recent educational policies that stress
individualized and adaptive teaching as ways to promote the
learning opportunities of each individual student, the
purpose of this study was to explore how teachers treated
students diﬀerentially when they had varying levels of expectations and achievement.
We aim to give renewed attention to teachers’ diﬀerential treatment of students with a speciﬁc focus on teachers’
feedback interactions with their students. If the quality of
feedback is related to student achievement and to teachers’
over- or underestimations of their students, then these
feedback interactions may contribute to increased unequal
educational opportunities.
To gain insight into these mechanisms, our research
question was to what extent are diﬀerential classroom interactions aﬀected by student achievement and teacher
expectations?
We hypothesised classroom interactions to be related to
student achievement and teachers’ expectations of their
students and, more speciﬁcally, that high achievement levels
and high expectations were associated with more turns and
feedback of higher quality.

4.2.1. Teacher Expectations Questionnaire. Teacher expectations were measured with four items per student that asked
teachers to rate on a ﬁve-point Likert scale (1 not applicable
at all to 5 totally applicable). We used the following items:
“<name> will be successful in secondary education,”
“<name> will receive high grades for all subjects at secondary education,” “<name> will not achieve high grades at
the end-of-primary-school tests,” and “<name> will deﬁnitely have a successful career” [c.f. 15]. After recoding the
scores on the negatively formulated item, the four items
assessed teacher expectations with a high level of consistency
(Cronbach’s α � .87).

4. Method
4.1. Participants and Context. To answer our research
question, we have conducted our study in primary school
classrooms in the Netherlands. Teacher-student interactions
were observed in eight fourth-grade classes (9–10 year-old
students) in the western part of the Netherlands. In these
classes the population consisted mainly of children of Dutch
origin (85%).
Teachers (5 female; 3 male) diﬀered with respect to their
experience, ranging from less than ﬁve years to more than
ten years. The number of students per class ranged from 19

4.2.2. Academic Achievement. Students’ most recent national standardized mathematics test scores were collected as
a teacher-independent measure of achievement. These tests
from the Dutch National Institute for Educational Measurement (Cito, see cito.nl) are administered to students in
the Netherlands each year to monitor student progress. The
maths tests start with a maths dictation task, and after that,
the students work independently with a test booklet and
answer sheet. The maths tests contain diﬀerent kinds of
maths problems, including mental arithmetic and questions
about money or time. The scoring was performed according
to norm tables provided by Cito and ranged from 1 to 5.
4.2.3. Teacher-Student Interaction Observation Scheme.
To observe teacher-student interactions, we used an observation scheme based on the original Brophy and Good [17]
observation scheme. Turn categories at students’ level were
taken from this scheme as presented in Table 1. Feedback
categories were taken from recent research about eﬀective
feedback [18–20] and coded using a previously designed and
validated feedback observation scheme [20]. The provided
feedback was scored in terms of focus (task, process, metacognition, or self) and of whether feedback was given in a
directive or facilitative way [19, 20] (see Table 1 for examples).
4.3. Procedure. We observed 24 maths lessons (three lessons
per teacher) within a period of two months. The average
duration of observed lessons was 50 minutes (SD � 8, Range
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Table 1: Observed turns and feedback categories with examples.

Observed category
Direct
Turns

Feedback

Public
Aloud
Student
initiative
Task
Directive
Facilitative
Process
Directive
Facilitative
Metacognition
Directive
Facilitative
Self

Explanation
The teacher asks a question directly to a student without the student raising hands. Sometimes this is carried
out by random name picking
The teacher asks a question in public, and students can apply for getting turns by raising hands
Students calling the answer aloud without having got the turn and get response from the teacher
The student asks and gets a turn to ask a question or asks for help during individual work
Information or questions about the task and about whether an answer is correct or incorrect
“From 100 to 900, that is how much more?”
“Try to explain what they mean in the exercise book”
Information or questions about the learning process or chosen strategy
“One is centimeter, the other meter, what will be your ﬁrst step?”
“What would be your way of computing?”
Information or questions about planning of or reﬂection on work.
“What did we practice? When you do not know how to continue, you skip the exercise and pass on to the next
one”
“What diﬃculties did you come across?”
Praise or criticize the student as a person (also including encouraging or nonspeciﬁc remarks)
“Perfect, girl”
“I already thought you could not explain, you are only chatting with your neighbour”

31–64 min.). Observations were all carried out by one observer (the second author). Before the observations, the
observer practiced observing and coding Dutch maths lessons with video recordings of mathematics lessons and with
live observations in two classes that did not participate in
this study. Observations were discussed with the ﬁrst author.
Prior to the observations, teachers were told observations
would be carried out on teacher-student interactions and on
the way teachers interact with diﬀerent students. After the
observations and completion of the questionnaire, teachers
were fully briefed about the purpose of our study. All data
were processed anonymously.
The observation scheme was used during whole class
teaching and during individual (or small group) work. Each
observed interaction started with recording the type of turn
and the student who received this turn. In teacher-student
interactions, reactions of teachers (either stated as a remark
or as a question) on answers or utterances by students (either
oral or written on whiteboards or in exercise books) were
considered as feedback. Teachers could have multiple
feedback interactions with a diﬀerent focus within one turn.
If teachers had multiple feedback interactions with diﬀerent
foci within one turn, they were all categorised separately. Per
lesson, we coded on average 53 (SD � 10) turns and 69
(SD � 12) feedback interactions.
Some teachers ﬁrst gave whole class instruction, followed
by individual (or small group) work, and some teachers
switched from whole class teaching to individual work
several times within a single lesson. Sometimes, a mix of
instruction and individual work was observed, for example,
when teachers provided tiered instruction to a small group
of struggling students. When teachers taught a smaller group
of students with such a loud voice that all students could
hear the instruction, the lesson phase was coded as whole
class teaching, since the teacher can be heard by all students,
giving them the opportunity to learn from it [19]. When
teachers gave tiered instruction to small groups, meanwhile

monitoring the rest of the classroom working independently, we coded this as individual work. During the observations, teachers used a remote microphone and the
observer used a headset to make sure all remarks, also those
in a whispering voice, were recorded.
After transcription of the observations, the feedback
focus was scored: feedback on the task, the process, metacognition, and the self. For feedback on the task, the process,
and metacognition, we distinguished whether this was given
in a directive or facilitative way, resulting in the variables
directive and facilitative. Nonspeciﬁc remarks, such as “well
done,” without reference to what was done well, were also
coded as feedback on the self.
For each student, these variables were coded during
whole class teaching and during individual work. For each
variable, we computed frequencies per student. One of the
students never attended a lesson during whole class teaching;
therefore, we had one participant less in our analyses of
whole class teaching.
To prevent observations from being inﬂuenced by
teachers’ knowledge about the purpose of this study,
teachers ﬁlled out the teacher expectations questionnaire
after the third observation. Data on students’ academic
achievement scores also were collected after the third
observation.
4.4. Data Analyses. To answer the research questions, we
conducted correlational analyses on the relations between
teacher expectations and student achievements with classroom interactions during diﬀerent phases of their lessons. To
assess the relations of biased teacher expectations with
teacher-student interactions, partial correlations were calculated between teacher expectations and interactions,
controlling for student achievement. Since achievement
scores and teacher expectations might vary across classrooms and the relations between teacher expectations and
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achievement with classroom interactions might be caused by
diﬀerent mean levels of expectations and achievements
between classrooms and teachers (see, for example, the
diﬀerences between high- and low-expectation teachers, as
presented by Rubie-Davies [7]), we performed correlational
analyses across classrooms and within classrooms. For the
calculation of eﬀects within classrooms, we standardized
teacher expectations and achievement scores within each
classroom.

5. Results
5.1. Descriptive Findings. In Table 2, the means and standard
deviations are presented of children’s academic achievement
and teacher expectations, as well as the lowest (Mmin) and
the highest (Mmax) mean score of the teachers.
The diﬀerences between classrooms or teachers for
academic achievements (Kruskall–Wallis � 30.70, df � 7,
p < 0.01), as well as for teacher expectations
(Kruskall–Wallis � 31.70, df � 7, p < 0.01), were statistically signiﬁcant. This means that the performance levels
and the levels of teacher expectations were relatively high
in some classrooms and low in others. The correlation
between achievement and expectations was moderately
high (r � 0.67, p < 0.01). For one teacher, there was no
relation between student achievement and teacher expectations (r � 0.00), whereas for the other seven teachers,
the correlations were substantial (ranging from 0.60 to
0.83). We checked whether the exclusion of this teacher
from the analyses would change the results of further
analyses. As this was not the case, we decided to not
remove this teacher from further analyses.
Tables 3 and 4 report the means and standard deviations of
the teacher-student interactions during whole class teaching
and individual work, respectively: type of turns, focus of
feedback, and way of giving feedback. The total number of
interactions per students ranged from 0 to 116. Three students
were not observed to have any interaction with their teacher
during the observed three lessons. The type of turns students
received showed distinct diﬀerences for whole class teaching
and individual work. In both settings, direct turns were given
relatively often, but during whole class teaching, public turns
were given more frequently than during individual work.
During individual work, in contrast, interactions were initiated
more frequently by students themselves than during whole
class teaching. Regarding the type and way of feedback, during
whole class teaching, as well as during individual work, the
focus was mostly on the task and was given predominantly in a
directive way.
5.2. Relations of Teacher-Student Interactions with Student
Achievement and Teacher Expectations. To analyse how
teacher-student interactions were related to student
achievement and teacher expectations, we conducted separate correlational analyses for each teacher-student interaction variable during whole class teaching (Table 3) and
individual work (Table 4).
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Table 2: Descriptive statistics for academic achievement and
teacher expectations (range 1–5; N � 152).
Academic achievement
Teacher expectations

M
2.99
3.58

SD
1.38
0.91

Mmin
1.89
3.07

Mmax
4.00
4.13

5.2.1. Teacher-Student Interactions during Whole Class
Teaching. Table 3 shows the results of the analyses of correlations of teacher-student interactions with student
achievement and teacher expectations. It appeared that a few
interactions were related to students’ level of achievement.
Overall, teachers gave diﬀerently performing students
similar numbers of turns and types of feedback. A statistically signiﬁcant ﬁnding was that low-performing students
appeared to receive more self-related feedback than high
performers (r � −0.18, p < 0.05). This correlation was no
longer signiﬁcant when diﬀerences between teachers were
controlled for. Thus, giving more self-related feedback to
students appeared to be more a between-teacher than a
within-teacher diﬀerence. Controlling for diﬀerences between teachers, it appeared that, within classes, teachers gave
more direct turns (r � −0.18, p < 0.05) and task-related
(r � −0.17, p < 0.05) and directive feedback (r � −0.17,
p < 0.05) to low-achieving students.
Teachers had more interactions with their low-expectation students (r � −0.22, p < 0.01). They gave more direct
(r � −0.23, p < 0.01) and public turns (r � −0.16, p < 0.05) to
students for whom they had low expectations. Low-expectation students also received more task-related (r � −0.24,
p < 0.01) and self-related feedback (r � −0.16, p < 0.05), and
the feedback targeted at these students was more directive
(r � −0.26, p < 0.01) than the feedback that high-expectation
students received. These expectation eﬀects could partly be
explained by student achievement, since most correlations
dropped to levels of nonsigniﬁcance when controlling for
achievement diﬀerences. Moreover, three of the four signiﬁcant partial correlations were nonsigniﬁcant when between-teacher diﬀerences were ruled out, indicating that
diﬀerences between students were between rather than
within teachers. These results indicate that, during whole
class teaching, teachers with low levels of expectations tend
to give their students more public turns and more taskrelated and directive feedback than teachers with generally
higher expectation levels.
5.2.2. Teacher-Student Interactions during Individual Work.
Correlational analyses showed several negative correlations of
teacher-student interactions during individual work with
student achievement and teacher expectations. This means
that teachers interacted more with low-performing and lowexpectation students. In total, there were more interactions
with low-achieving (r � −0.24, p < 0.01) and low-expectation
students (r � −0.24, p < 0.01). Low-achieving students were
given more direct and public turns (r � −0.19 p < 0.05 and
r � −0.18, p < 0.05, respectively). Low-performing students
also gave more responses to questions when they were not
explicitly invited by the teachers to do so (r � −0.22, p < 0.01).
This correlation was statistically nonsigniﬁcant within
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Table 3: Descriptive statistics for teacher-student interactions during whole class teaching and bivariate and partial correlations with
academic achievement and teacher expectations, across (A) and within (W) classrooms (N � 151).
Descriptives
M
Type of turns
Direct
Public
Aloud
Student initiative
Focus of feedback
Task
Process
Metacognition
Self
Way of feedback
Directive
Facilitative
Total2

SD

Correlations
Academic
achievement

Teacher expectations

A1

W1

A

W

Partial (expectations,
controlling for
achievement)
A
W

1.56
1.66
0.28
0.15

1.70
1.53
0.71
0.46

−0.13
−0.06
0.02
−0.02

−0.18∗
−0.13
0.06
−0.03

−0.23∗∗
−0.16
0.07
−0.08

−0.24∗∗
−0.18∗
0.13
−0.09

−0.19∗
−0.16∗
0.09
−0.08

−0.16∗
−0.13
0.11
−0.09

2.44
1.03
0.15
0.94

2.20
1.32
0.42
1.21

−0.13
−0.08
0.01
−0.18∗

−0.17∗
−0.06
−0.06
−0.11

−0.24∗∗
−0.13
0.03
−0.16∗

−0.22∗∗
0.12
−0.04
−0.16

−0.20∗
−0.10
0.03
−0.06

−0.14
−0.11
0.01
−0.12

3.10
0.52
8.21

2.91
0.95
6.72

−0.16
0.07
−0.13

−0.17∗
0.03
−0.16

−0.26∗∗
0.09
−0.22∗∗

−0.22∗∗
−0.01
−0.22∗∗

−0.21∗∗
0.06
−0.18∗

−0.14
−0.04
−0.15

∗
p < 0.05, ∗∗ p < 0.01. Notes: (1) A � across classrooms, W � within classrooms; (2) total number of interactions is the sum of turns and feedback interactions
(focus).

Table 4: Descriptive statistics for teacher-student interactions during individual work and bivariate and partial correlations with academic
achievement and teacher expectations, across (A) and within (W) classrooms (N � 152).
Descriptives
M
Type of turns
Direct
Public
Aloud
Student initiative
Focus of feedback
Task
Process
Metacognition
Self
Way of feedback
Directive
Facilitative
Total2

SD

Correlations
Academic achievement

Teacher expectations

A1

W1

A

W

Partial (expectations,
controlling for
achievement)
A
W

1.29
0.05
0.09
1.64

1.82
0.24
0.51
1.92

−0.19∗
−0.18∗
−0.22∗∗
−0.07

−0.29∗∗
−0.17∗
−0.13
−0.11

−0.25∗∗
−0.12
−0.15
−0.07

−0.32∗∗
−0.06
−0.08
−0.11

−0.16∗
0.01
0.00
−0.03

−0.18∗
0.07
−0.00
−0.05

1.70
1.20
0.55
0.76

2.15
1.69
0.97
1.17

−0.23∗∗
−0.22∗∗
−0.13
−0.17∗

−0.24∗∗
−0.26∗∗
−0.22∗∗
−0.28∗∗

−0.23∗∗
−0.21∗∗
−0.10
−0.16∗

−0.21∗∗
−0.27∗∗
−0.23∗∗
−0.27∗∗

−0.10
−0.09
−0.01
−0.07

−0.07
0.13
−0.12
−0.12

2.73
0.72
7.28

3.56
1.02
7.60

−0.31∗∗
0.11
−0.24∗∗

−0.32∗∗
−0.05
−0.31∗∗

−030∗∗
0.12
−0.24∗∗

−0.29∗∗
−0.09
−0.30∗∗

−0.13
0.07
−0.11

−0.12
−0.07
−0.14

∗
p < 0.05, ∗∗ p < 0.01. Notes: (1) A � across classrooms, W � within classrooms; (2) total number of interactions is the sum of turns and feedback interactions
(focus).

classrooms (r � −0.13, p ≥ 0.05), suggesting that this relation
was a between-teacher rather than a within-teacher eﬀect.
Regarding feedback, low-performing students received
more feedback on their task (r � −0.23 p < 0.01), their
learning process (r � −0.22, p < 0.01), and themselves
(r � −0.17, p < 0.05), and they received more feedback in a
directive way than did high-performing students (r � −0.31,
p < 0.01). Relations with expectations showed a similar
pattern. Low-expectation students received more feedback
on their task (r � −0.23, p < 0.01), their learning process
(r � −0.21, p < 0.01), and themselves (r � −0.16, p < 0.05), and

they received more feedback in a directive way than did
high-expectation students (r � −0.30, p < 0.01). These correlations were slightly aﬀected when controlling for diﬀerences between teachers, suggesting that these patterns were
observed within classrooms.
Controlling for academic achievement, relations of
teacher expectations were only statistically signiﬁcant for
direct turns. Teachers tended to give more direct turns to
students they underestimated (r � −0.16, p < 0.05).
It should be noted that the correlations between speciﬁc
types of interactions with student achievement and teacher
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expectations could be explained by the overall eﬀect that
students with low achievements and low expectations were
more involved in interactions with their teachers. These
interactions were mostly of a directive style. Facilitative
feedback was given in similar amounts to diﬀerent students.
However, for high achievers and high-expectation students,
these facilitative types of interactions were a relatively higher
portion of their interactions with their teachers. Indeed,
when controlling for the total number of interactions,
correlations of facilitative ways of feedback with student
achievement (r � 0.24, p < 0.01), as well as teacher expectations (r � 0.26, p < 0.01), were statistically signiﬁcant.

6. Discussion
In this study, interactions between eight fourth-grade teachers
and their 152 students in Dutch primary mathematics school
classrooms were analysed. Based on teacher expectation theory
[6, 7, 9] and previous research on teachers’ diﬀerential interactions with their students [5, 17] and teacher feedback [18–20],
it was expected that teachers provide students with high academic achievements and of whom they had high expectations
with more frequent and more challenging classroom interactions, giving them more opportunities to learn [7]. Contrary to
these expectations, we found teachers to interact more frequently with their low-performing and low-expectation students. These students were given more turns and more feedback
of diﬀerent types. The teacher provided these students with
feedback in a more directive way, indicating that teachers took
more control over these students’ learning. It was also found
that especially the underestimation of students (expectations
that were controlled for achievement) was related to more direct
turns during individual work and more public turns, task-related, and directive feedback. No diﬀerences were found for
facilitative feedback teachers gave to their students. This type of
feedback was found to occur not very frequently, with averages
of less than one occurrence in the course of three lessons.
The results of this study indicated that teachers in Dutch
primary mathematics classes showed a rather directive style
of teaching, more targeted at weaker students in their
classrooms. This is a typical ﬁnding because most Dutch
mathematics teaching methods are of a so-called tiered
instruction type, with assignments for the whole class and
additional instruction teacher guidelines for students who
have diﬃculties understanding the concepts that are being
taught [21]. The fast- and high-performing students are
provided with more challenging assignments that they can
do independently. They are assumed to require less teacher
feedback and instruction, which is in line with the observations in this study.
Thus, it can be concluded that teachers indeed treat
their students diﬀerently and that diﬀerent teacher-student
interactions are, to some extent, based on student
achievement and teacher expectations. It seems promising
for reaching educational goals for all students that teachers
are strongly involved with low performers and low-expectation students in their classrooms and that they put
much eﬀort into supporting the learning of these students.
However, the types of interactions with low performers
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reveal a rather directive teaching style. Research on effective feedback has, however, shown that facilitative types
of feedback lead to higher levels of learning than directive
ways of feedback [19–21]. We did not observe many of this
type of interaction, and when observed, facilitative feedback appeared to be disproportionately more frequently
given to high performers and high-expectation students. It,
therefore, seems a bit premature to conclude that these
teachers are successful in creating the best learning opportunities for their students.
This study had some limitations. First, the number of
teachers included in this observation study was rather small.
Although the observations resulted in a large amount of
data, the generalizability of this study is limited because of
the low number of participants. Second, all the observations
and coding were performed by one researcher. Although the
observer was trained and practice observations were discussed among authors before the observations were performed and although the observation schemes have proven
to yield reliable data in the past [17, 20], there is some risk of
observer bias in this study. For future studies, it would be
helpful for the reliability of observational data to include
multiple observers in a study and to conduct real-time
observations with two or more observers.
For future research, it would be interesting to gain more
insight into the precursors and eﬀects of diﬀerential teacherstudent interactions. Are teachers aware of their diﬀerential
treatment of students and do they deliberately frame their
instruction and feedback to students in a particular way? Or
are they unaware of this and do they unintentionally differentiate in their instruction and feedback to diﬀerent
students? These questions are interesting in the context of
eﬀective teaching and equality of learning opportunities for
students from diﬀerent backgrounds. They also are interesting for teacher education to provide students with the
most adaptive and supportive education in mixed ability
classrooms, without biased expectation eﬀects that may lead
to unintended and undesirable divergent outcomes of students from diﬀerent backgrounds. To get a better understanding of these mechanisms, more research is needed and
more data should be collected on academic progress of
students in diﬀerentiated classrooms.
Also, more research on the perceptions of students of
their teachers’ diﬀerential treatment would be welcomed.
Research has shown that teachers’ expectations and their
diﬀerentiation practices, in particular when they apply
ability-grouping, have negative eﬀects on students, in particular on the low-achieving students (see, for example,
[22]). It would be interesting to further explore the eﬀects of
diﬀerential teacher behaviour in diﬀerent educational settings on students’ learning and their beliefs regarding their
own learning potential. For teachers’, these insights would
be helpful in developing interactions with their students
from which all students can beneﬁt.
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The data of this study are publicly accessible and can be
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