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This case study aimed to investigate the changes in student teachers’ (STs)
interactional language during their internship at local schools. The student
teacher interactive language was measured using the analytical tool of
improved Flanders interactive analysis system (iFIAS), and an intervention
and interview were conducted afterward. The study found that the student
teacher’s interactive language keeps changing: the ratio of teacher language
(TL) is increasing, while the ratio of student language (SL) and silence
are decreasing; the teacher’s direct instruction gradually shifts to indirect
instruction; the number of positive integration grids (PIG) grows larger, while
the number of defect grids is getting smaller; and the teacher asks more valid
questions and makes more positive comments. The overall change did not
come naturally, but due to the mentor's instruction, the ST's self-reflection,
and the researchers’ prompt feedback of the iFIAS after each lesson. The study
quantified the ST's classroom language using iFIAS to provide a visualized
understanding of the language. The findings can provide a reference value
for future research on the interactive language of student teachers.

student teacher, mathematics classroom, interactive language, case study, guided
self-reflection

Introduction

The interactive language of mathematics classroom refers to the language describing
the patterns and traits of oral interactions between teachers and students (Li, 2013). The
interactive language is an indispensable part of mathematics teaching. During teaching,
the participants communicate, cooperate, and hold dialogue. The interaction includes
the teacher supporting students’ learning to elicit more learning activities and students
providing feedback to urge the teacher to adjust learning activities to realize the teaching
objectives (Sun, 2008).
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The Chinese Mathematics Curriculum Standards for G1-
G9 (CMCS) prescribe that teachers should encourage students
to actively participate in teaching activities, take initiative to
ask questions, analyze problems, think independently, and
cooperate with others; teachers should guide students to think
from different angles, express their thinking in a structured
way, listen and understand others’ ideas, and reflect on
their thinking process (Ministry of Education of the Peoples
Republic of China, 2011). Currently, scholars around the
world have conducted in-depth research on the features of
mathematics teachers, such as excellent teaching characteristics
(Zhang, 2016), professional knowledge, and comparison of
teaching languages of different teachers (Liu, 2017). In essence,
mathematics classroom teaching is a process of constructing
new knowledge through the interaction between teachers and
students. However, the lack of teaching experience, especially
the lack of the understanding of students’ needs and the lack of
capability in coping with the complex classroom environment,
make student teachers inadequate to have effective interaction
with students (Hao et al., 2017).

Literature review

Appraisal system

This study is informed by the methodological framework
of Martin and White’s (2005) appraisal system. The system
analyzes the semantic aspect of the language the speakers
use and explores the attitudes expressed by the speakers. The
appraisal framework includes three interactive components:
attitude, engagement, and graduation (Martin and Plum,
1997; Martin and Rose, 2003; Martin and White, 2005). The
researchers in this study focused on the domains of attitude
and engagement to illustrate how the student teacher (ST)
used language to express appreciation or acknowledgment
and to engage students with effective interactive discourses.
Attitude is concerned with feelings of emotional reactions to
what happens, assessing behavior based on certain principles
and appreciation of the values of things (Martin and White,
2005). Engagement analysis deals with the play of other voices
around the speaker’s discourse and investigates “the degree
to which speakers/writers acknowledge this prior speaking
whether they present themselves as standing with, as standing
against, as undecided, or as neutral with respect to these
other speakers and their value positions” (Martin and White,
2005, p. 93). There are two main classifications, “monogloss”
and “heterogloss,” in an engagement system. Monogloss seeks
no reference to other voices and viewpoints. The speakers
present themselves as a single voice, preferring to give
facts rather than negotiate the meanings. Less engagement
happens and no dialogistic alternatives are recognized. On
the other hand, heterogloss is inherently dialogue-oriented.
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The heteroglossic voice seeks to engage the audience using
a variety of language and allows room for referencing other
voices or recognizing alternative positions (Martin and White,
2005). Simply speaking, the two components of appraisal
system inform whether teacher language (TL) has an emotional
influence on student engagement with positive attitudes and
provokes active teacher-student interactions with heteroglossic
voice.

Teacher language can shape students’ learning when they are
properly designed to engage students in classroom interaction
(Mesa and Chang, 2010). This study collected and interpreted
the data of the student teacher’s classroom language in three
teaching fragments captured from three lessons of different
stages to examine the attitude their language reflected and the
engagement force of the language.

Formative feedback

Formative feedback is a strategy of providing suggestions
and directions to scaffold learners’ learning and, theoretically, it
is more effective than standard modes of feedback (Cobbold and
Wright, 2021). A growing body of research demonstrates that
the effectiveness of formative feedback on student assessments
contributes to higher educational progression (Nicol and
Macfarlane-Dick, 2006; Hattie and Timperley, 2007). Despite
much empirical demonstration, what well-designed formative
feedback can achieve in practice still needs to be investigated
(Jackel et al., 2017).

In this study, through formative feedback the researchers
pointed out the direction of improvement for the ST after
analyzing the ST’s interaction performance in each observed
class. This led the ST to carry out self-reflection and think about
how to adapt and improve their interaction ability.

Self -reflection

As teachers are applying teaching strategies, they not
only need to consider the content, but also the students
they teach. Sometimes, a special teaching environment may
influence the effect, so teachers need to reflect on their teaching
after each lesson. Reflection functions like a mechanism for
the improvement and development of teaching (McAlpine
and Weston, 2000). The teachers need to consider how to
reconstruct the professional knowledge and beliefs combining
the pre-existing and the new; they need to consider what their
future needs are and how to acquire the needs; and they need
to explore how to integrate the professional learning into their
classroom teaching. Reflection in, on, and about practice is
essential to building, maintaining, and further developing the
capacities of teachers to think and act professionally over the
span of their careers (Day, 1999).
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In this study, the ST who participated in the study carried
out self-reflection on their interactive language after each of
the observed lessons. The prerequisite of doing self-reflection
is that the ST had a strong desire to improve their classroom
interaction competence.

The timely feedback from researchers and mentors on the
interaction performance of student teachers’ (STs) can help
STs to understand the specific problems in their classroom
interactive language such as language structure and style,
emotional communication, and questioning techniques in the
classroom, which will conduce more directional and pertinent
self-reflection of STs. More specifically, STs reflect on how to
improve their classroom interaction in the follow-up classroom,
thus enhancing the students’ participation and enthusiasm,
resulting in better teaching effect.

Mathematics classroom language

The role of language in teaching and learning mathematics
has been studied since the 1980s (e.g., Pimm, 1987; Cocking
and Mestre, 1988; Adams, 2003). Many studies have reinforced
the claim that language plays a critical role in mathematics
teaching (e.g., Reeves and Bickmore-Brand, 1990; MacGregor
and Price, 1999). It has become common knowledge that
language and mathematics are closely connected, and this has
been consistently addressed in math research (de Oliveira and
Cheng, 2011). Language factors have long been recognized
as having an important influence on mathematics learning
(Ellerton and Clarkson, 1996). In mathematics education, the
importance of verbal communication has also been extensively
explored, and it is considered one of the essential processes
in improving understanding (MacGregor and Price, 1999;
Warfiel, 2003). The ability to communicate mathematically
is central to learning and teaching mathematics (Setati,
2005).

Mathematics classrooms are traditionally set as a place
where teacher lecturing dominates the interaction between
teachers and students (Lutzer et al, 2007). It seems a
difficult task to increase student participation in mathematics
classrooms. Notably, attending to language is one of the
main ways the teacher can change the dynamic interaction of
mathematics classrooms (Mesa and Chang, 2010). Pedagogical
discourse in mathematics classrooms is composed of spoken
language and written language, and spoken language is used
to contextualize the mathematical concepts to enhance student
understanding (O’Halloran, 2015). Clarke and Xu (2010) find
that teachers’ proper questioning and frequent prompts can
help students to orally recall prior knowledge and construct
new knowledge. Therefore, teacher interactive language on
class deserves great emphasis, even from the internship
stage.
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Student teachers’ classroom language
in China

Student teachers’ classroom language skills include
introduction skills, explanation skills, presentation skills,
questioning skills, and feedback skills, which are among the
teaching skills that STs are trained to acquire (He, 2014).
The Ministry of Education of the People’s Republic of China
(2011) issued the “Teacher Education Curriculum Standards
(Trial),” which requires that the courses and training in teacher
universities focus on strengthening practical awareness and
developing practical abilities. Many education universities have
implemented reforms in teacher education courses and attached
great importance to STs practical teaching skills. However,
there is still a large gap between the teaching skills of STs
and the requirements of basic education practice (Hao et al,
2017). Regarding STs classroom language, Hao et al. (2017)
find that STs dominate the class and have little interaction
with students, leaving limited space for students to reflect and
participate. This finding is in line with the result of the study
by Liu (2013), who finds STs lack the skill to help every student
effectively to participate in learning activities. STs" classrooms
are usually teacher-led and dominated by one-way teacher-
student interaction. Furthermore, ST incompetence is also
manifested in the inaccuracy of language and the directionality
of questioning, which affect students’ understanding of the
knowledge and the validity of the question (Huang et al., 2013).

Researchers have investigated the problems of STs
classroom language from different perspectives, but few have
delved into in-depth and comprehensive analysis of individual
cases. [t is also rare to find research in the literature that explores
the interactive language of a specific ST and the external factors
that influence their performance during the whole internship.
Therefore, it is necessary to delve into the specific problems
existing in STs classroom language, so as to take corresponding
measures to improve STs’ teaching skills.

The current study is intended to find out: (1) What
are the characteristics of the ST’s classroom language in
the mathematics classroom in China? and (2) What are the
influential factors that drive the ST’s change?

Materials and methods

Setting

This study was conducted in high school A, which is located
in the downtown Y city, China. This school is an internship base
for student teachers from Y University. Normally, the internship
lasts for 12 weeks, during which STs are required to observe their
mentor’s teaching, help the mentors manage students’ study, and
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teach three or more lessons under the guidance of the mentor
during the internship.

Participants

In this study, there were three types of participants: the ST,
the mentor, and Class 4 of Grade 11. The ST was the main subject
investigated in this study. The participant ST was recruited
from 12 second-year students studying for a master’s degree in
mathematics education at Y University in China. They would
be assigned to different high schools for a 3-month internship.
After dispatching the information sheet, five students responded
to the invitation. The researchers then conducted a one-on-one
interview and selected one student who met all the requirements
and had a strong desire to cooperate. As a postgraduate student,
she had a good background of mathematics and pedagogy
knowledge, but she did not have much experience in teaching
in real classroom settings. She aspired to become an outstanding
teacher, and she voluntarily offered to participate in this study
in order to enhance her teaching skills, especially in handling
classroom language. The mentor has more than 20 years of
experience in teaching high school mathematics. He provided
all resources that the ST needed when preparing the practice
lessons. Class 4 was one of the mentor’s classes, in which the
students were about 16-17 years in age and composed of 24
boys and 27 girls. In China, the normal size of class in high
school is about 45-55 students, hence, the participated class
is a regular size.

After obtaining permission to implement this research at
school A from the Y city Education Bureau, the informed
consent form for participating in this study was sent to the
ST, the mentor, and the students in Class 4 of Grade 11. All
participants including the students’ parents knew what would
be involved in the study. They agreed to participate in the study.

Research design

The study adopted the case study method to closely examine
the data concerning the ST’s language in class. A case study
intensively explores and investigates a real-life phenomenon
observed in a small geographical area or happening to an
individual unit through detailed contextual analysis (Zainal,
2007; Yin, 2017). Therefore, this study focused on the
particularity and complexity of the case of a mathematics ST,
understanding the development of the ST’s interactive language
during her internship. Both quantitative and qualitative
methods were employed to capture the complexity of the case.

In this study, the ST conducted three lessons at different
stages of her internship. The topics of the three lectures were not
purposefully chosen by the ST. They were scheduled depending
on the school calendar and the contents intended to be taught
according to the semester teaching plan (see Table 1).
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TABLE 1 The schedule and the content of the lessons.

Date Lesson order Lesson topic
Week 2 Wednesday Lesson 1 Four propositions
afternoon
Week 6 Tuesday Lesson 2 Geometrical properties of parabola
morning
Week 10 Tuesday Lesson 3 Average rate of change
morning
|- ~ Thementor "~ TheST 7
1| provide directions :
. e menter '
. —teTNOT
| The researchers il et J
I'___________________________I
! Interview the mentor and the ST | 1
I
The researchers !
! The mentor The ST |
: propose c« t Do self-reflection | |
C e e e e e e e et e mes e e e =
! I analyze the recorded lesson by using iFIAS system | :
lThe researchers |
: I provide feedback to the ST ] :
FIGURE 1

The research process of the case.

The research process of the case is described in Figure 1.
Before each lesson, the ST prepared the lessons with the
guidance of the mentor, including writing a lesson plan and
designing a Power Point or a dynamic graph if needed by using
a geometry sketchpad (GSP). The mentor and the researchers
jointly observed the ST’s teaching. After each lesson, the
researchers interviewed the mentor for her comments and
interviewed the ST on her self-reflection and self-assessment.
After the researchers analyzed the recorded lesson by using
improved Flanders interactive analysis system (iFIAS) system,
the results would also be directed to the ST.

The researchers recorded the three lessons and encoded the
videos using iFIAS to quantify and visualize the ST’s interactive
language structure. Regarding the interviews, the researchers
designed different interview outlines (see Appendix 1) for
different lessons in order to obtain useful information that
reflected the ST’s progress in using interactive classroom
language.

Research tool

The study employed the iFIAS supporting digital classroom.
The main steps of iFIAS analysis include creating a record table
of classroom observation, building a matrix, and data analyzing
the output. First, the videos of the teaching were transcribed into
text. Every 3 s of text formed a node. Second, the text in the 3 s
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was interpreted and analyzed, and then they were translated into
codes using the iFIAS Coding System as shown in Table 2.

Findings

Characteristics of the student teacher’s
classroom language

This section was devoted to interpreting the output of iFIAS
coding to show the characteristics of the ST’s language. The
interpretation covered the following aspects.

Structure of classroom language

In a mathematics classroom, the ratio of teacher language
(TL), student language (SL), and silence to the whole class
reflects the roles of teachers and students in the classroom. The
ratio of the sum of 1-7 encoding times to the total encoding
times makes the ratio of teacher language; the ratio of student
language equals the ratio of the sum of 8-10 encoding times to
the total encoding times; the ratio of the sum of 11-12 encoding
times to the total encoding times forms the ratio of silence. The
higher the ratio of the TL indicated that the teacher spoke more
in the classroom. The norm for TL was about 68% (Wang, 2014).

Figure 2 showed that the ratio of TL in the first lesson
was 71.75%, which was higher than the norm. The ratio was

TABLE 2 Record of classroom language.

10.3389/feduc.2022.953888

63.07% in the second lesson, lower than the norm, and 68.97%
in the third lesson, close to the norm. The ratio of TL tended
to decrease, which indicated that the ST’s teaching gradually
changed from “teacher-centered” to “student-centered.” The
norm of SL was about 20%. The ratios of SL to the whole class
were 10.46, 15.35, and 24.25%, respectively, at the three lessons,
which showed an increasing tendency. The ST’s interaction
with students in the later stages of the internship increased, so
students had more opportunities to speak. Against the norm (11
or 12%), the ratios of silence in the three lessons (17.46, 20.58,
and 6.56%, respectively) displayed a curve line but declined
significantly in the third lesson, which indicated that teacher-
student interaction was increasing as ST’s experience built up.
The ratios of TL to SL at the three lessons were 685.95, 410.88,
and 284.41%, respectively, which demonstrated a declining
trend, indicating that the teacher spoke gradually less, and the
students had more opportunities to speak.

Influence of teacher language

The ratio of direct language (DL) and indirect language
(IDL) of the teacher in the classroom reflected the teacher’s
language orientation and style. The sum of 1-4 encoding times
to the total encoding times made the ratio of IDL, and the sum
of 5-7 encoding times formed the ratio of DL.

Figure 3 imaged the ratios of teacher IDL at the three
lessons (12.7, 21.58, and 26.36%) displayed an increasing trend.
The teacher gradually learned to promote students’ learning by

Category Code Content
Teacher language Indirect influence 1 Teacher empathy
2 Teacher praise and encouragement
3 Teacher agreement
4 4.1 Closed question
4.2 Open question
Direct influence 5 Teacher lecture
6 Teacher instruction
7 Teacher scolding
Student language Under Teacher’s 8 Student passive response
drive
Students take 9 9.1 Student active response
initiative
9.2 Student active question
10 Peer discussion
Silence 11 Chaos unbeneficial to teaching (temporary pause and short silence or chaos that makes the
observers unable to understand the interaction between the students and the teacher)
12 Silence beneficial to teaching
Technology 13 Teacher technological skill (Teachers use various thinking tools and software through
computers to demonstrate teaching contents to help students master knowledge, remember
concepts, construct knowledge, and develop thinking ability)
14 Student technological skill (With the teacher’s guidance, students use various thinking

representation tools through the computer to demonstrate the learning contents, construct

knowledge, complete the learning tasks, and do the corresponding practice.)
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FIGURE 2
The ratio of three categories of classroom language at the three
lessons.
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FIGURE 3
The ratio of two types of teacher language (TL) at the three
lessons.

commending, encouraging, and showing empathy. The ratios
of teacher DL at the three lessons (59.18, 41.49, and 42.6%)
showed a declining trend, indicating that the teacher gradually
reduced instructional teaching such as lecturing and whole-
class instruction. The ratios of IDL to DL at the three lessons
were 21.24, 52.01, and 61.88%, respectively, which showed a
rising trend. The trend demonstrated that the teacher’s language
style in the classroom gradually shifted from direct instruction
and lecture to negotiating meaning with students to complete
teaching.

Emotional communication of student teacher
with student

In classroom teaching, the number of positive integration
grids (PIG) and defect grids represent the degree of emotional
communication between teachers and students. The positive
integration grid refers to the area enclosed by 1-3 columns and
1-3 rows in the matrix (see Appendixes 2-4). The defect grid
(DG) refers to the area enclosed by 6-7 columns and 6-7 rows in
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Comparison of emotional communication at the three lessons.

the matrix. The larger the number of PIG, the more harmonious
the relationship between teachers and students, while a larger
number of defect grids indicates a more difficult relationship
(Wu et al., 1991).

According to Figure 4, the number of PIG kept increasing
from one in the first lesson to 10 in the third lesson, and the
number of defect grids were getting smaller from nine in the first
lesson to two in the third lesson. The ratios of the PIG to the DG
over the three lessons increased from 0.11 to 5. The ratio of the
second class (1.33) and the ratio of the third class (5) were both
greater than one. The results indicated that the relationships
between the teacher and the students were getting closer and
more amicable. The results were evidently influenced by the
change of the teacher’s classroom language. With an increase of
the teacher’s praise, encouragement, and empathy and a decrease
of the teacher’s instructional and disciplinary language, teacher-
student interaction became more active, and their relationships
became more harmonious.

Changes and problems identified from
the micro-analysis of teaching
fragments

In order to identify the changes and problems of
the ST’s interaction language, it is necessary to capture
some teaching fragments to carry out micro-analysis. In
this study, three teaching fragments were captured from
three lectures by the ST at different stages. An appraisal
system was used as a framework for directing the analysis.
Throughout the three teaching fragments, the ST made
some progress in expressing attitude and engaging students,
especially in emotional reaction and questioning. However, it
was still difficult for her to lead students to conduct deep
thinking. She lacked the skills to effectively enlighten students’
critical thinking.
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Problems identified from the teaching
fragment of lesson 1

The topic of lesson 1 was “Four Propositions.” The main
learning objective of this lecture was to understand the concept
of proposition, the four types of a proposition, and the
relationships among the four types. The teaching fragment is

displayed as follows:

ST: Please write down the other three types of the
following propositions and determine whether they
are true and false.

(Several minutes later).

ST: Hong, you first.

Hong: The converse proposition of the first one is: If x
belongs to A and B, then x belongs to A.

ST: Is it true or false according to your analysis?

Hong: True.

The other students (in chorus): False.

ST: Hong, true or false?

Hong: False.

ST: Yes, it is false. ...... (Then, the ST demonstrates
writing format on the blackboard) This is false, and what
about the negative proposition.

Hong: If x does not belong to A, then x does not belong to
A and B.

ST: Is it true or false?

Hong: False.

ST: (Write down on the blackboard) What about the
converse negative proposition?

Hong: If x does not belong to A and B, then x does not
belong to A.

ST: Is it true or false?

Hong: True.

ST: Yeah, very good.

In the dialogue, the ST only focused on one single student,
neglecting other students’ responses. She should follow up with
“why” after other students to elicit an explanation to help
Hong understand why the converse proposition is not true.
Additionally, the ST’s language is indecisive and repetitive. Most
of her questions focused on whether the propositions are true or
false, which cannot exploit the students’ thinking process. The
ST did not specifically acknowledge students’ response, apart
from a general praise “very good.” She did not recognize that
knowing how students think is more important than knowing
what results the students get. She initiated the dialogue only
to get her expected right answer, not to encourage thinking.
In summary, the dialogue is heterogloss in form, but it is

monogloss in essence.
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Changes and problems identified from the
teaching fragment of lesson 2

The topic of lesson 2 was “Geometrical Properties of
Parabola.” The main learning objective of this lecture is
exploring the geometrical properties of parabola through
observing some concrete examples, and then understanding
and grasping the properties to solve related mathematics
problems.

ST: First, what do we find according to the image of a
parabola?

S1: The image is located in the half of coordinate plane.
ST: Well. Additionally, the parabola curve can extend
infinitely, but does a parabola have asymptote?

Some students: No.

Some of the other students: Yes.

ST: According to the study of the image before, yes or no?
All the students (in unison): No.

ST: Great, it has no asymptote.

ST: Think again. How many axes of symmetry does a
parabola have?

All the students (in unison): One.

ST: Is there a symmetric center?

All students: No.

ST: Is it the same as the properties of an Ellipse and
hyperbola?

All the students (in unison): No.

ST: Let us take this thinking further. How many vertices
and focal points does a parabola have, and how many other
directrix? You respond to this (She pointed to S2).

S2: There is
and one directrix.

only one vertex, one focal point,
ST: Is his answer right?

All the students (in unison): Yes.

ST: Please sit down.

ST: Please continue to think. What effect does the
parameter P in the parabolic standard equation have on the
parabolic opening?

The dialogue above showed that ST could conduct both
individual and whole-class interaction, indicating she made
efforts to engage more students. Obviously, she made some
progress in leading the interaction. The dialogue is heterogloss
in form, and also in essence to a certain extent. However, she
asked more closed questions than open questions. For example,
she did not challenge students for an explanation for “yes”
or “no.
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Changes and problems identified from the
teaching fragment of lesson 3

The topic of lesson 3 was “Average Rate of Change.” The
main learning objective was understanding the concept of
average rate of change, connecting this concept with problems
of steepness in real life, and understand the concept of slope.
One teaching fragment was displayed below.

ST: Here, what is the point A represents?
Al the
temperature of that day.

ST: Great, what about point B.

All the students (in unison): The highest temperature of
the day April 20th.

ST: Please think about the steepness of the curve of AB and

students  (in  unison): The highest

BC, which one is steeper?

All the students (in unison): BC.

ST: Wonderful, you all found out very quickly. So, what
kind of quantity do we choose to describe the steepness of
the curve?

ST: (silent) We have learned the knowledge of straight lines
before. How did we express the inclination of a straight
line?

ST: May Wang answer this question? (She pointed to a boy
sat in the back).

Wang: Slope.

ST: Right. Very good. We use slope to reflect on the
inclination of a straight line.

ST: Can we also use slope to describe the steepness of the
curve?

All the students (in unison): Yeah.
Yyc—JyB
XC—XB
describe the skewness of this curve.

ST: Now we use the ratio of to approximately

In the above dialogue, the ST tried to guide students to
construct new knowledge of describing the skewness of a
curve by using analogy. She designed a series of interrelated
questions to scaffold students exploring the knowledge.
She promptly appreciated and acknowledged the students’
responses. Compared with the previous two lesson fragments,
the ST’s interactive ability was enhanced, although she still had
problems in guiding students to conduct higher-order thinking.

Problems and changes identified in the
student teachers language from the
analysis of interview data

After each lesson, the ST and her mentor were interviewed.
Both were invited to reflect on the student teacher’s classroom

Frontiers in Education

08

10.3389/feduc.2022.953888

language such as instructions, questions, and comments.
Moreover, the teachers were encouraged to express their ideas
on how to address the problems.

Problems and changes in instruction

Overall, the interview data showed that the instructional
language of the ST was constantly improving, although
problems are still visible. The following table (Table 3) showed
the problems and changes existing in the ST’s instructional
language.

Problems and changes in questioning

The interview revealed that the ST only did simple
questioning at the beginning, and later consciously raised
some referential questions like “Why” or “How,” but there was
still room to improve in terms of questioning strategies. The
following excerpts showed the problems and the development
of the teacher’s questioning skills (see Table 4).

Problems and changes in teacher comments

The interview data revealed that the ST made progress in
her comment language throughout the internship, from not
knowing how to make comments or making dull comments
to making targeted comments. However, there were still some
problems such as lack of encouragement and praise. The
following excerpts displayed the problems and the development
of the teacher’s commentary language (see Table 5).

Discussion

This study analyzed the interactive language of a
mathematics ST from both quantitative and qualitative
perspectives. According to Yin (2014), case study research is
conducted and examined in a real context. Moreover, the case
selected is pertinent to the research purpose and related to the
theoretical proposition of the proposed research topic. The
current case study was investigated in a real classroom and
the case was selected to achieve our purpose of understanding
STs' teaching language. An appraisal System underpinned the
interpretation of the findings about the ST’s interactive language
in class. Formative feedback was a scaffold that helped the
ST reflect on her interactive language. Self-reflection was the
important internal impetus mechanism to promote the ST’s
professional development of classroom interaction.

The quantitative and qualitative data showed that the ST’s
interactive language was constantly improving. The result is
similar to many previous studies, which showed that internship
programs can really refine and improve STs teaching skills in
an actual school setting (e.g., Rhoads et al.,, 2011; Parveen and
Mirza, 2012; Tindowen et al,, 2019). In the latter stage of the
internship, although her teaching language was still not refined
enough, she was able to express herself clearly and naturally.
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TABLE 3 The excerpts of interview data about instructional language.

10.3389/feduc.2022.953888

Lesson ST Mentor
Lesson 1 I spoke with a little stutter, accompanied with Her teaching language was too casual and not rigorous enough. Sometimes,
“er,” “ah,” and I frequently used pet phrases like she had difficulty explaining the problems clearly, which caused the stutter
“then.” There were several improper pauses. and stammer. She spoke too fast without changes in emotion.

Lesson 2 The students seemed lost today, and my She was not competent in mathematical symbolic language. For example,
expression was not clearly understood by when establishing a rectangular plane coordinate system, her description
them. I managed to us graphic language. was not adequate. There were still problems with her natural language.

Lesson 3 After 2 months of teaching practice, my The teacher’s natural language improved a lot and sounded more

natural language was more rigorous and
smoother than before.

comfortable now. It is better to pay attention to the artistry and clarity of the
language in the future.

TABLE 4 The excerpts of interview data about questioning.

Lesson ST Mentor

Lesson 1 Some students did not understand the questions I asked. There When preparing the first proposition and the third proposition, the student
were awkward moments, and the students did not respond teacher should have presupposed the possible difficulty students might face

maybe because and prepared for the insufficient interaction.

Lesson 2 I tended to ask a single student or only the students sitting on Most questions the teacher asked were closed questions such as “Do you

the front rows, forgetting the students in the back. I was not understand?” or “Ts that right?” lacking in open-ended questions.
flexible enough in questioning.
Lesson 3 I intended to ask students “why” and “how” questions, but I was The student teacher directly used the slope between the two points which

still scared to ask too much because I am afraid that I could not
handle their answers well.

might seem too sudden for the students to make a connection. She did ask
“why” and “what” questions, but not skillfully.

TABLE 5 The excerpts of interview data about comments.

Lesson ST Mentor
Lesson 1 After the students answered the questions, I did not know The student teacher either forgot to comment on students’ performance or
how to comment. I either forgot to make comments or only said general comments such as “very good, please sit down.”
could only respond with “Good,” or “Very good”
Lesson 2 What I could do is using different adjectives, but still feel I Although she tried to diversify her comments, she still could not make
am just saying it as a habit. effective acknowledgment and validation.
Lesson 3 I learnt to acknowledge students’ response by mentioning The student teacher started to give targeted comments, but the language was

the features of their answers, but my comments are still
superficial.

not rich enough.

She displayed an increasing positive attitude and more powerful
engagement force in her teaching language, which are two
important components of the appraisal system. Specifically, the
ST made progress in questioning skills, both in the amount
of the questions and the quality of the questions. Teachers
valid questions engage students by inducing dialogue between
the teacher and students or between the students. An appraisal
system affirms the effective way of engaging students by
dialogue-oriented heteroglossia. Furthermore, two kinds of data
indicated that the ST improved in her comment skill gradually.
The quantitative data show that the positive comments and
pleasant relationships promoted interaction between the teacher
and the students.

In the harmonious relationship, the teacher’s instructional
and disciplinary language was gradually decreasing as Figure 4
showed. Attitude, the interactive component of the appraisal
system, suggests teachers’ positive reaction to students’ response
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promotes students’ engagement. The qualitative analysis
indicated that, at the later stage, the ST was able to make specific
comments based on the teaching focus and students’ responses,
although there was still room for improvement.

The progress of the ST’s teaching language towards
interactive did not come naturally, but came due to the
the ST’ the
researchers’ feedback of the iFIAS of each lesson, and repeated

instruction of the mentor, self-reflection,
practice. These influential factors had been manifested to be
beneficial to STS’ growth in previous research such as Al-Issa
and Al-Bulushi (2010), Rhoads et al. (2011), Caires et al. (2012),
Faikhamta and Clarke (2019), and Lopes Santos and Nunes da
Silva (2020). The ST reported that she observed many videos of
teaching and read books about TL. She observed her mentor’s
lessons and practiced the techniques learned with other student
teachers by observing each other. Careful preparation and
repeated practice helped fluency and natural expression. The
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mentor highly recommended observing other experienced
teachers teaching the same lesson, adjusting and practicing the
techniques in time, and then teaching it to her own class as
soon as possible. The mentor also reinforced the importance of
preparation, either in respect of the teaching content or personal
language training. Additionally, the researchers presented their
analysis results of each lesson to the ST, which helped the ST
identify the problems of her classroom language and do effective
and deep self-reflection.

Teacher questions were highlighted as an important prompt
for interaction. The ST said, under the mentor’s guide, she
learned to ask standardized and specific questions on the
knowledge to be taught and prepared carefully beforehand. The
preparation included not only preparing the questions but also
presuming how the students would answer and how she would
respond. When posing questions, the teacher should consider
where students are sitting as well as students’ academic level. The
mentor emphasized the importance of question designs, which
should be composed of a string of questions connecting the
teaching contents. Therefore, preparing every question before
class was essential.

Teacher comments in class are one of the important
components of teacher verbal language (Gillies, 2006; Gillies
and Boyle, 2008). The ST said that even comments with
simple language required practice to be natural and meaningful.
She observed experienced teachers on how to make proper
comments at the proper time and she practiced with other
internship teachers.

The findings provided implications for STs education and
internship:

(1) Highlighting the importance of mentors intervene.
For example, after each lesson, the mentor should comment
on the performance of the student teacher in a targeted
manner and propose corresponding improvement strategies.
In class, the student teacher might make mistakes, fail to
make comprehensive connections, or lack diversified interactive
language. The mentor should record any inadequacies of the
interactive language of the ST when observing. After class, the
mentor should propose specific improvement suggestions for
these problems. It is a mentor’s responsibility to provide or
recommend resources such as opportunities of observing other
lessons, or APPs and books. Research shows that mentors play
multiple roles and mentorship is a powerful instrument that
improves STs practical capabilities (e.g., Manathunga, 2007).
Faikhamta and Clarke (2019) highlight that the mentors play
a vital role in educating STs during their internship because
mentors strongly influence STs in terms of “what to teach,” “how
to teach,” and “why to teach.”

(2) Conducting self-reflection in a timely manner. As
the main participant and organizer of classroom teaching
activities, the ST has a deeper understanding of his/her own
interactive language in the classroom. After class, the ST should
reflect on the problems that appear in class and discuss these
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reflections with the mentor in time. According to the teacher
growth formula proposed by the famous American educational
psychologist Posner (1989): Growth = experience + reflection.
Reflection enables STs to diagnose and understand their
classroom contexts and students’ learning better and critically
identify the deficiencies of their teaching and address them to
result in improved future classroom encounters (Al-Issa and Al-
Bulushi, 2010; Minott, 2011). Globally, encouraging reflective
teaching and self-questioning is a central theme in STs" school-
based training process (Donche et al., 2015).

(3) Preparing themselves adequately. The preparation
includes reading extensively to gain a pedagogical
understanding about target teaching, observing as many
lessons as possible, and practicing specific skills with peer
STs. Throughout the internship, a ST is usually allowed to
teach a few lessons, so preparation is crucial to enhancing the
value of the few lessons. Creating the teaching plan carefully
based on established knowledge from reading and observing,
conducting the lesson and reflecting on the teaching afterwards,
and addressing the problems identified in the teaching before
teaching again are important steps for improved teaching. The
STs who tend to carry out self-reflection and full preparation
are to a certain extent in line with the independent meaning-
oriented STs that Kyndt et al. (2014) defined. The STs with
this orientation are more likely to improve their teaching
skills by developing their knowledge base, interacting with
their mentors, and learning from the problems they have
encountered (Donche et al., 2015).

Case studies are deemed to be contextual to an individual.
However, the ST’s active interaction with the instructor and
self-reflection based on the instructor’s feedback has a positive
reference for the professional improvement of STs. The findings
helped STs and mentors to formalize a better understanding of
how to make the internship effective. Educators in the field of
teacher education are inspired to organize effective and practical
courses and programs for pre-service teachers and the practice
of internship. In future studies, the samples can be expanded,
and STs with different study and professional backgrounds could
be selected to examine the changes in their classroom interaction
during the internship.

Conclusion

The study aimed to investigate STs’ interactive language and
how they improve it with external support and self-regulated
study. By utilizing iFIAS, the current case study examined the
ratio of teacher talk against student talk, the ratio of direct
instruction of teacher against the indirect instruction of teacher,
and the ratio of positive interaction of a teacher against negative
interaction of a teacher. The results indicated that STs made
progress gradually. The interview of the ST and her mentor
suggested that various efforts by the ST and the guidance of
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the mentor resulted in the improvement. The implications for
the internship also informed STs’ education programs in teacher
universities before and after their internship. Obviously, the
study has its limitations. Its generalizability and validity may be
questioned as any case study is often criticized (Johansson, 2003;
Stewart, 2014; Merriam and Tisdell, 2015). However, this study
was trying to strengthen the methodological quality by merging
qualitative case study research with quantitative methods of data
analysis (Yin, 2014).
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Appendix
Appendix 1

Interview outline
(Translated from Chinese)

Interview outline at different stages

Outline of interviews with the mentor

(1) What do you think of the student teacher’s (ST’s) use of classroom language in today’s class? (Natural language, symbolic
language, and graphic language)?

(2) What do you think of the ST’s questioning skill in today’s lesson?

(3) What do you think of the ST’s skills of providing feedback and acknowledgment in this lesson?

(4) What changes and development do you think the ST has made compared with previous lessons?

(5) What are your suggestions for improvement and what expectation do you have of the ST?

Outline of interviews with the student teacher

(1) What do you think of your use of classroom language in today’s lesson? (Natural language, symbolic language, and graphic
language)?

(2) Do you think your classroom interaction with students was effective in today’s lesson?

(3) What aspects do you want to improve at a later stage?

(4) Would you please make a self-evaluation on your classroom interaction (language interaction, behavior interaction, single or
multi-direction interaction, and knowledge-centered/student-centered/teacher-centered interaction)?

Appendix 2

The improved Flanders interactive analysis system (iFIAS) matrix analysis of the student teacher’s (ST's) mathematics classroom in lesson 1.

Category Teacher language Student language Silence  Technology  Total

Indirect influence Direct influence

Positive Negative

reinforce-ment reinforce-ment
1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 1 8 1 10
2
3 1 13 1 15
4 2 1 6 67 4 2 6 88
5 8 12 26 352 15 40 36 2 491
6 120 9 2 9 41
7
8 33 21 6 19 15 94
9
10
11
12 1 2 26 8 10 89 1 157

—
w
w
w
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Appendix 3

The improved Flanders interactive analysis system (iFIAS) matrix analysis of the student teacher’s (ST's) mathematics classroom in lesson 2.

Category Teacher language Student language Silence  Technology  Total
Indirect influence Direct influence
Positive Negative
reinforce-ment reinforce-ment
1 2 3 4 5 6 7 8§ 9 10 11 12 13 14
1 2 2
2 1 8 15 24
3 3 33 36
4 1 4 8 9 62 7 19 20 2 132
5 1 9 13 32 180 17 36 43 3 334
6 12 717 3 2 7 39
7
8 39 55 22 5 27 17 138
9
10
11
12 13 29 41 5 4 98 4 185
13 3 3 3 9
14
ait 2 24 36 132 333 40 138 185 9 899
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Appendix 4

The improved Flanders interactive analysis system (iFIAS) matrix analysis of the student teacher’s (ST's) mathematics classroom in lesson 3.

Category Teacher language Student language Silence  Technology  Total
Indirect influence Direct influence
Positive Negative
reinforce-ment reinforce-ment
1 2 3 4 5 6 7 8§ 9 10 11 12 13 14

—
S}
—

w

2 6 1 3 3 35 48
3 3 30 33
4 9 7 14 73 12 34 4 153
5 1 28 18 26 219 19 19 1 8 2 341
6 2 4 2 5 19 2 7 1 42
7

8 1 2 88 21 3 90 12 217
9 1 1
10

11

12 17 4 4 34 59

o o=
v‘,'hw
paid
w
[N}
[N}

48 33 153 341 42 217 1 59 2 899
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