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1. Introduction

In many countries, mathematics is considered an important, complex and challenging
sphere of knowledge. Teachers accord mathematics considerable prestige among the
various subjects taught at school (Andrews and Sayers 2011; Shriki and Lavy 2012) and
parents have high expectations regarding their children’s success in mathematics
(Charles et al. 2014). The status and complexity of this sphere of knowledge underscore
the centrality of mathematics teachers’ status and the professional demands imposed
on them.

In Israel, mathematics has recently become one of the central issues on the public agenda.
This is mainly due to the fact that scores of international tests show that Israeli pupils who
take these tests do not rank very high compared to pupils from other countries. Teachers
undoubtedly have strong influence on the way pupils learn mathematics (Gilad and Millet
2014).

This study describes the world of novice mathematics teachers and the challenges they
face, as reflected in their narratives.
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2. The challenges of teaching mathematics

Many teachers are challenged by the difficulties entailed in teaching mathematics. Teacher
quality has a decisive influence on various students’ learning processes and their attitude
toward the subjects they study (Darling-Hammond 1999; McKinsey and Company 2007).

Shulman (1986, 1987) organized the professional knowledge that teachers need into
categories: content knowledge; pedagogical knowledge; pedagogical content knowledge;
curriculum knowledge; knowledge of how students learn. Mathematics instruction, a key
influential factor among students, comprises not only the actual transmission of subject
content knowledge but also the pedagogical knowledge about approaches to teaching it
(Ball, Hill, and Bass 2005) and about approaches to the learners (Vinner 2011).

Mathematics teachers’ strategies for coping with teaching difficulties and with students’
and parents’ expectations arouse various feelings and thoughts concerning four principal
aspects of their professional life: (1) their self-perception as students and as teachers of
mathematics; (2) perception of the discipline — mathematics - its instruction and study; (3)
the social context in which mathematics learning takes place; and (4) the student’s and
teacher’s self-confidence (Kaasila 2007).

Bjuland, Cestari, and Borgersen (2012) link mathematics teachers’ reflective processes
and narratives concerning their professional world with their professional identity. These
narratives originate in the reconstruction of events and meetings with students, colleagues,
parents, and principals, creating inner dialog among teachers about themselves and with
themselves.

Gazit and Patkin’s (2014) study of lecturers, mathematics teachers, and student teachers
indicates that they have a high self-image and present themselves as ideal teachers. Among
senior high school teachers in particular, this self-image engenders a sense of professional
capability, with teachers perceiving themselves as ‘empathetic and attentive, as capable
teachers who possess professional-pedagogical know-how. They did maintain, however,
that it is impossible to succeed with every student. Significant differences were found
between veteran and fledgling mathematics teachers. Veteran teachers preferred the ped-
agogical sphere of knowledge and a desire to bring their mathematical knowledge up to
date, while novices emphasized their preference for‘student centric’teaching over the need
to expand and intensify professional knowledge. Novice teachers preferred relating to factors
such as sensitivity, attentiveness and understanding with respect to the significance and
difficulties of students, while veteran teachers ascribed greater importance to improving
their teaching methods, keeping abreast of knowledge, participating in in-service training
programs and acquiring tools to cope with individual students.

Shriki and Lavy (2012) examined the professional development needs of mathematics
teachers as a function of their seniority and experience. They found that veteran teachers
feel a need to expand their knowledge in their designated subject and to promote structur-
ing of mathematics knowledge in a manner relevant to students. By contrast, new and
inexperienced teachers sought improvement in teaching methods so that they could teach
mathematics irrespective of variance among students. Initially, they preferred teaching
‘weaker’ students, who constitute less of a threat to their professionalism and require only
basic mathematical knowledge to bolster their self-confidence. Such teachers adhere to
basic study content and are concerned with their professional image as teachers, but are
not as free to assess students’ difficulties or to determine how the learning process takes
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place in the encounter with the content they present. Their interaction with students is
described by Shriki as ‘friendly, thereby precluding conflicts and confrontations.

3. Mathematics teachers’ professional narratives

Drake (2006) conducted a study in which mathematics teachers told stories of their early
experiences as young students, revealing the contrast between their experiences of failure
in mathematics in their youth and experiences of success as mathematics teachers. Location
and comprehension of the turning point in their lives shed light on these teachers’ current
practices. Mathematics teachers’biographical stories were also used by primary school teach-
ers who sought to change their negative attitude toward the subject. By having the oppor-
tunity to tell their personal stories, they were able to correct their childhood experiences
and to restructure their professional identity in a positive manner (Lutovac and Kaasila 2011;
Gesser and Zelkowitz 2014). Studies indicate that development of the ability to tell stories
about the teaching world supports the reflective process required for professional teaching
and empowers teachers by according them the opportunity to express emotion, create
meaning, and situate their knowledge within a broader context (Ritchie and Wilson 2000).

4. The novice teacher’s first year

Professional development, which takes place throughout a teacher’s professional life, is par-
ticularly defined, discernable, and critical at the initial stage, the stage of induction into
teaching (Huberman 1995; DeAngelis, Wall, and Che 2013). In Israel, the induction stage is
the first year of teaching. It is a special year in which the teacher teaches under real condi-
tions: teachers receive salaries, participate in mentoring at school, and attend group work-
shops for novice teachers conducted by institutions of higher learning. Novice teachers are
assessed periodically and those who meet the standards receive their teaching licenses at
the end of the first year (Lazovsky and Reichenberg 2006; Schatz Oppenheimer, Maskit, and
Zilbershtrom 2011).

The difficulties that accompany the novice teacher in various aspects of teaching have
been studied extensively (Fenwick 2011; Long et al. 2012; Seok and Berliner 2012). Situations
encountered by novice teachers may be divided into three categories: personal-emotional,
knowledge and professional skills, and ecological - systemic-organizational (Vonk 1995).
The first such category concerns the stage of transition from the status of student to that of
teacher, a stage at which teachers have to reshape their professional identity and professional
image (Beijaard, Meijer, and Verloop 2004). The second embodies a demand for various types
of knowledge:‘pedagogical content knowledge’ (Shulman 1987), classroom management,
and teaching skills (Ball, Thames, and Phelps 2008); while the third is connected with accli-
mation to norms, culture, regulations, and expectations — what the organization expects of
the teacher and vice versa (Vierstraete 2005).

A novice teacher copes with a variety of emotions, both positive and negative (Zembylas
2005), that are accompanied by powerful and nearly paralyzing feelings of helplessness, loneli-
ness, strangeness, alienation, lack of confidence, lack of clarity, and vagueness (Schatz
Oppenheimer, and Dvir 2014). The encounter with new professional realities is described in the
literature in harsh terms, such as ‘culture shock, ‘stranger in a strange land, ‘survival, ‘practical
professional market, ‘baptism by fire, and the like (Kelchtermans and Ballet 2002;
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Sabar Ben-Yehoshua 2004). On more than one occasion, the novice teacher has to rally strength
to conceal pain when responding to organizational demands and adopting the systemic norms
upheld by veteran teachers, who do not experience the same intensity of emotions, anxieties,
and fears. This phenomenon is known in the professional literature as emotional labor (Bullough
and Draper 2004, 285).

The induction stage entails not only difficulties in all prominent aspects of teaching but
also relatively high professional dropout rates (Rosenblatt and Shirom 2006). Besides uni-
versal difficulties, there are also certain hardships characteristic of novice teachers: peda-
gogical knowledge problems, identifying students’ specific difficulties, applying relevant
teaching methods, and so on. Even if such issues are addressed as required during training,
application of the knowledge acquired, implementation under actual classroom conditions,
and reflective thinking about teaching processes demand experience and study time. A
study of 28 novice mathematics teachers, all of whom were graduates of alternative certifi-
cation programs in California, ascribed particular significance to mathematics content knowl-
edge, classroom management, reflection, belief in one’s ability to grow professionally as
teachers and to exert a positive impact on students, personality, and previous leadership
experience (Ham 2011).

This article examines the professional world of novice mathematics teachers as revealed
in the personal narratives of three Israeli teachers during their induction stage. Analysis and
interpretation of the stories enable revelation of the unique voice of these teachers, including
the difficulties and challenges they experience and the coping strategies they apply during
their first year of work when addressing difficulties with students, parents’expectations, and
their own reflective processes.

5. Methodology
5.1. The narrative research method

This study is based on qualitative research. The theoretical conception is based on the nar-
rative inquiry.

Narrative research uses the story metaphor to assess reality as a function of human expe-
rience. Every narrative is unique, partly because of its dependence on the time, place, and
era in which the story is told. The events that individuals choose to report, the way they
organize them, the contexts and meanings they impart to events, the manner in which the
story is told, and the multiplicity of voices therein all allow narrators to understand them-
selves and enable the researcher to determine the significance and interpretations they
accord to the inner and outer realities they address (Bruner 1987; Mishler 2004; Riessman
and Speedy 2007).

Even if we do not know with any certainty that the stories represent personal narratives,
they are perceived as the ‘landscape of the teachers’ world’ (Connelly and Clandinin 1990).
Personal narratives reflect the teacher’s professional world and even construct and design
it (Bruner 1987). Writing stories allows writers to express their identities and voices while
examining their affinities with the professional community in which they work and about
which they write (Torrell 2011).

The gap between teaching mathematics as an objective, analytical discipline, and math-
ematics teachers’ experiences as a subjective, reflective story has been highlighted in Bruner’s
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narrative approach (1991). He uses two major paradigms to describe mental perception:
one considers the manner in which people rely on data and the processing, coding, and
storage thereof, while the other relies on the human mind’s connection to the meaning that
people accord to reality and the culture in which they function. Selection of a qualitative
narrative research method gave rise to a fascinating encounter between the two approaches
that Bruner (1987, 1991) considers — an encounter between mathematics as a structured,
information-based subject and the teachers who tell their story as novices in the profession.
Through stories, people build, structure, and interpret a subjective reality, even if the stories
they tell have not actually taken place. When we tell our story through our experiences, we
are telling something about ourselves, reflecting our own identities (Elbaz-Louvish 2005).

5.2. Gathering, selecting, and analyzing the stories

5.2.1. Gathering: the story competition

The three stories of mathematics teachers were chosen from a story competition which is
held annually by the Israeli Ministry of Education for all novice teachers. It begins with a call
to recent graduates of teacher education colleges and universities to submit stories about
a meaningful event that occurred during their induction year.! The call includes instructions
for the writers, such as sending the story anonymously and submitting informed consent
to their stories being used for purposes of research and being published anonymously. One
of the aims of these instructions is to ensure proper ethical conduct.

The rationale for this writing competition is to encourage novice teachers to express their
experiences from their own perspectives and to reveal events that took place during their
induction year. Exposure of the novices' professional and personal worlds has the potential
to enrich the professional body of knowledge and may promote teachers’ absorption into
the educational system in areas such as professional interaction between teams of teachers,
school climate, and professional norms and values (Schatz Oppenheimer and Zilbershtrom
2005, 2006, 2012).

Five reviewers read the stories: three academic figures who teach literature in universities
and teacher education colleges, and two professional academic representatives of the
Ministry of Education. The reviewers give each story a score between 1 and 3 (according to
the criteria discussed below), and the best stories are published in an anthology of 20 stories.
In addition, the authors of the top 10 stories receive a financial award presented by the
Ministry of Education at a national ceremony.

5.2.2. Selecting the stories

We chose the three stories from 100 mathematics teachers’ stories submitted to the com-
petition in the last five years, in an attempt to better understand issues of challenges faced
by novice teachers in teaching and learning mathematics. The three stories were: Create
Yourself, Paper Airplanes, and Mathematics for Beginners.

Two criteria guided the selection of the three stories: literary quality and a‘thick descrip-
tion’ (Geertz 1973) of the professional world of mathematics. The literary quality includes
both content and form. The evaluation process is based on diagnostic tools taken from the
world of literature, such as the design and description of the plot, characterization of the
personalities, and the use of literary and artistic methods. Aspects relating to the professional
world of mathematics are examined through the use of professional expressions in the story
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and their representation, such as challenges and difficulties deriving from varying experi-
ences during the induction year, encounters with significant others (such as colleagues,
pupils, and parents), introspection and observation of experiences, teaching spheres of
knowledge, and coping with the organizational culture (Gilad and Millet 2014).

5.2.3. Analyzing the stories
Story analysis was based on the holistic content analysis approach, positing that the com-
plete story is of much greater significance than the sum of its parts (Lieblich, Tuval-Mashiach,
and Zilber 1998).

Stage I: Each researcher read the three stories separately and identified their respective
key themes.

Stage lI: Two researchers discussed the key themes they derived from the stories.

Stage llI: We decided to characterize and focus on three key themes arising from the
three stories: students’ difficulties; parents’ expectations of and involvement with novice
mathematics teachers; teacher-student relations.

The questions that our analysis seeks to answer are: What is unique in the professional world
of novice mathematics teachers? How may novice mathematics teachers’stories contribute to a better
understanding of their professional knowledge? What lessons emerge from the stories for the com-
munity of mathematics teacher educators, especially as they seek to provide support and mentoring
to new teachers?

6. Findings

In the findings section, we will present the pedagogical knowledge of novice teachers that
is based on the plot of each story and then we will analyze and interpret each story separately
and holistically according to the three above-mentioned intertwined themes, which are
represented in the findings: the attitude of novice teachers toward students with difficulties
in mathematics; parents’ expectations of and involvement with novice mathematics teachers;
teacher—student relations.

The three stories are:

« Create Yourself: The story involves three characters: the novice teacher and his student
- who has internalized the parent figures — and a veteran teacher in the background.

« Paper Airplanes: A novice teacher copes with a recalcitrant female student, with the
mother’s image in the background.

« Mathematics for Beginners: A novice teacher confronts a student, with the student’s
parents and the principal in the background.

6.1. Create Yourself

The story describes an eleventh-grade student named Noam who has difficulties in math-
ematics. While taking a mathematics test, Noam hands in a nearly blank answer sheet bearing
only a quotation by the famous Israeli poet Yona Wallach:‘l could not do anything with this’
The young mathematics teacher was substituting for a veteran teacher who had fallen ill.
His story describes the student:
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Flowing curls, wearing torn jeans, totally worn-out cloth shoes ... and a long-sleeved jacket that
looks like it was borrowed from a protest film ...

Noam, the student, is depicted as a demonstrative rebel who has become accustomed to
failing mathematics. She has no interest in mathematics so she does not even try to solve
any of the test problems and expresses overt frustration:

The test was placed right before her, but her pen was way off to the side, her gaze surveying the
ceiling, the walls and the windows. It looked as if she had no intention of trying to take the test.

Noam is characterized as a cynical adolescent, sloppily dressed, a poetry fan who is seeking
her way in life. She hands in a blank test and says: ‘I'm finished. Can | go now?’ Ostensibly,
the student expresses no feelings of sadness or anger about her extended personal failure
in mathematics. She does not reveal her emotions but rather behaves indifferently, giving
up, simply handing in a blank sheet with no answers to the questions. This behavior contrasts
with the curiosity and sensitivity she reveals immediately thereafter when she returns to her
place quietly, demonstratively but silently takes out a large book and becomes engrossed
init. As the writer describes:’She took out a book ... crossed her legs and sat Indian-style ...
opened to the first page excitedly ... and began reading with interest! It appears that she
has chosen her path. She prefers the world of literature that delights her far more than having
to cope with failure in mathematics. In literature, she can reinvent herself. In mathematics,
she feels as if she is killing herself repeatedly. The citation she chose was expressive, possibly
hinting that she does make her voice heard, that she is seeking rescue from her distress,
seeking someone who will listen to her and guide her. The young teacher identifies the
source of the quotation and responds by writing with another line from that same poem on
the test sheet: ‘Create yourself. This is the only world, the best world you can create’ (Yona
Wallach). The teacher thus opens a path for significant dialog with Noam, based on poetry
and the teacher’s ability to talk to the girl in her language and to touch her inner world.

There are two mathematics teachers in this story who differ from one another in their
perceptions of parents’ expectations and involvement. The regular, veteran teacher, who is
absent, is approached by the younger teacher for advice about the student. The veteran
teacher sounds rather desperate and appears to lack any genuine ability to cope with Noam.
He cannot understand the adolescent girl and deals with her failure as he is required to,
acting according to a familiar and predictable pattern by informing her parents:

| spoke with her parents; | advised her to meet me just before school starts, to help her with the

subjects with which she has difficulty; | advised her to send me questions by E-mail and | would
answer and explain the solutions at length. None of that helped.

By contrast, the substitute teacher reveals sensitivity to the situation and in one sentence,
which he wrote her in response to the blank test sheet, he succeeds in showing empathy
and getting the message across that the girl, despite her failure, is truly important to him,
that he’s not giving up on her. This is what determines the path she chooses.

The encounter between the two characters, the veteran teacher and the new teacher,
exposes two different positions regarding the handling of students’ difficulties and the chal-
lenges facing mathematics teachers. The veteran teacher, presumably, is familiar with the
realities in which some students fail, experience difficulty, and express frustration when
trying to understand mathematics. At first, he uses normative methods to appeal to and
assist students: talking to parents, E-mail contact... But at a certain stage he gives up, aban-
dons responsibility, and forgoes any attempt to help her:‘In any case, she can't even answer
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one question.! The veteran teacher aims at teaching the subject’s content. He is concerned
with transmitting knowledge to students, without special attention to their personalities or
the difficulties they express. By contrast, the novice teacher relates to the student holistically.
He seeks a way of bonding with her through her own world. He listens to her voice and
identifies her strengths, hoping to rally her inner forces to combat her failure, lack of interest,
and sense of frustration with mathematics:"... | would get up and look at her book, exchange
aword ortwo ...

In the context of teacher-student relations, the young teacher understands the student
and also understands the absurd realities in which the extent of a student’s success on a test
determines the subsequent path of his or her life. The empathy that the young teacher
reveals may be a result of his being close to the student’s age and his covert ability to identify
with her frustration and lack of confidence. He seeks and finds a path toward her through
personal approach to the content of her personal world - by quoting from literature that
the student appreciates and with which she identifies. The student’s behavior starts to
change: once submissive and reconciled to failure, she now becomes active and struggles
to maintain her place.

In general, students who have difficulties with mathematics cooperate from lack of choice
because of parental and systemic pressure. Noam is a rebel and her good fortune is that the
young teacher is attentive to her and succeeds in encouraging her to learn mathematics
from a new place. This success sparks inner dialog within her. She has a discussion with
herself and clarifies her source of educational strength:

... The soft aura that then enveloped the bespectacled girl in the first row, of all people, staunchly

accompanied me for several weeks. | wondered: Was it beginner’s luck? Perhaps it's the begin-
ning of luck ...

The failure and subsequent change in the student prompt the young teacher to reflect. He
seeks to succeed where others have already despaired from a professional point of view.
Unlike veteran teachers, he avoids conventional solutions, such as applying external pressure
and recruiting Noam’s parents, perhaps precisely because he is a young novice teacher
imbued with motivation to change realities by focusing on the student’s inner sense of
control and arousing her internal motivation to study.

The novice teacher’s approach underscores his goal, especially with regard to the emo-
tional aspects of teaching, reflecting little interest in exploring mathematical-pedagogical
knowledge that could help her. This approach is corroborated in studies that examined dif-
ferences between novice and experienced teachers (Shriki and Lavy 2012).

6.2. Paper Airplanes

This story describes how a novice mathematics teacher copes with a failing and rebellious
girl student. It opens as the student, Carmit, challenges her teacher and addresses her
directly:‘l hate you in particular because you're new. This statement expresses effrontery, a
lack of boundaries, and boldness on the part of the student, marking the inception of a
breakdown in student-teacher relations: ‘l can’'t stand mathematics and I'll never be a
teacher ... Facing such harsh statements, the teacher describes her responses and inner
thoughts as a gaping abyss between herself and the student: ‘Whatever | had planned to
teach in that lesson suddenly seemed to be detached from some alternative reality. Her
statements express the disparity between planning and conducting the lesson. As a novice
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teacher, she copes with tension between the desire to teach subject content and the need
to address her student’s difficulties and overt resistance. Moreover, the student encourages
other students to rebel against the teacher, rendering her the object of derision, and testing
the boundaries of relations between them:
Suddenly, her telephone rang with a lively ringtone. Everyone laughed. | asked her to turn off
the phone. She laughed and responded ‘No problem, but right after that she took it back out

and answered the call. | approached her and asked her for the phone but she remarked:‘I'm in
the middle of a call. Wait until I'm finished!

Despite the student’s derisive and defiant behavior, the teacher displays empathy. She does
not give up and attempts to clarify the meaning of Carmit’s behavior:‘Carmit never ran away
from a lesson. She was never absent! The teacher’s reflective clarification enables her to
reassess Carmit’s behavior. She succeeds in overcoming the personal affront and manages
to interpret Carmit’s bold behavior in a new light. Although the student is rebellious, the
teacher displays ambivalent feelings toward her and even succeeds in developing some
kind of empathy:‘It was not clear why | feel close to and repelled by her at the same time, a
crazed mingling of emotions! The vagueness, emotional storm, and unclear feelings expe-
rienced by the novice teacher all are reflected in her encounter with Carmit’s parents at the
parents’ meeting that takes place once every few months at the school and enables dialog
between parents and teachers, especially concerning the students’ grades. Prima facie, this
is an arena in which the novice teacher has an opportunity to rally parents to his or her side
and’settle accounts’ with students. In the story, this is the young mathematics teacher’s first
experience in meeting with parents’expectations and involvement. She describes the rebel-
lious student who stands by her mother’s side at the meeting:‘She looks very small. Her eyes
were vacant and extinguished. Even the fire of battle died down in them and she was indif-
ferent and weary. She encounters a different, unfamiliar Carmit, burned out, standing along-
side her mother, who has given up hope and is somewhat tired of her. The description of
the student is unexpectedly soft and empathetic. In the teacher’s inner dialog with herself,
she compares the two images of Carmit in the classroom and submissive Carmit at her
mother’s side. She assesses the differences between the situations and, as a result of her
meeting with Carmit’s mother, decides to change her strategy. Instead of heaping blame on
unruly Carmit, she begins by saying:
‘I want to tell you that you have a charming daughter’ ... Carmit perked up in her place and

looked at me. Something lit up in her eyes ... ‘She has reversed direction over the past two
weeks; she began to study and her behavior is exemplary ...’

In her choice of words, the teacher’lies’to Carmit’s mother and describes her as a motivated
student who takes an interest in mathematics lessons. Only the teacher, student, and reader
- as the narrator’s partner — know the ‘truth’ about her failure and her impudent behavior.
The teacher represses her anger, frustration, and difficulties and realizes that she has to be
the adult, to trust the girl, and clarify her own importance. The teacher’s containment of
Carmit’s failing behavior ultimately succeeds in rescuing her from the vicious circle. Carmit
becomes an excellent student.

The teacher’s overt lie to Carmit’s mother was a coded message to Carmit that led to her
turnabout. Examining the teacher-student relations reveals that the teacher succeeds in
appealing to Carmit, offering her an opportunity to return to studies and to try to turn her
failure into success and channel her rebelliousness into studies. The teacher took a risk by
putting her trust in Carmit, but against all odds, she helped the student regain her composure
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and choose a better path. Nevertheless, as a novice teacher, she entertains some doubt
about her professional future, as revealed in this reflective inner dialog:

Sometimes, | swell with pride when thinking about the process | underwent with Carmit, but

at other times | am ashamed that the process was perhaps not educational and involved a lie.

What especially frightens me is the power of a few words that led Carmit across the bridge from
failure to success ...

This story, like the first one, concentrates on the emotional aspects of a novice teacher’s
confrontation with a rebellious student. In a reflective process, the novice teacher identifies
the student’s behavioral problems that originate in her constant failure in mathematics. The
inner dialog she conducts with herself regarding the power of words reveals her recognition
of the educational power that she wields. After the encounter with the mother at the parents’
meeting, she becomes more aware of the complexity of Carmit’s behavior and rallies her
intuition to cope with the educational challenge.

In this case, as in the previous one, the mathematics teacher’s coping strategies rely on
pedagogical knowledge — emotional factors rather than mathematics content knowledge
(Zembylas 2005).

6.3. Mathematics for Beginners

Hemi, a novice mathematics teacher, has to deal with a student who has difficulties realizing
his potential in mathematics. The story, which focuses on the teacher’s conflict with parents
and the principal, opens with a reflection by the novice teacher, a former hi-tech vice-pres-
ident who participated in a retraining program:

I am already well into differential equations ... Lior, Tom, Aran, Almog and all the rest of the

students interest me much more than the Japanese, Korean and French clients who gave me no
rest even at night and on weekends and for whom | crossed oceans and wasted my finest years ...

Ronen is an eleventh-grader whose poor grades in mathematics led his teacher to demote
him from a five-unit matriculation program to a less prestigious three-unit one. When the
student’s parents heard about it, his father called the teacher. To the teacher’s shock, it turned
out that the person calling him had once been his boss at the hi-tech company. Ronen’s
father, who identified the teacher as someone who had worked for him previously, appealed
to him in friendship, opening with compliments:‘l heard a lot of good things about you from
my son’and continuing with an amicable demand to clarify his son’s scholastic standing:
‘Take care of this five-unit business ... | only want to make sure you'll see to it that he gets
into the five-unit [program] next year. The father’s expectation is practical and purpose-ori-
ented. As a hi-tech firm owner, he may perceive achievements in mathematics studies as a
means of future professional achievement. The teacher, however, does not respond to his
former boss's demands. While the boss may be used to giving his former employee orders,
today, as a teacher, Hemi no longer has to fulfill them. After the boss’s efforts failed, he sends
his wife to the parent’s meeting, but she too finds herself facing a brick wall. The teacher
does not give in. In a surprisingly determined manner, he expresses his opposition to the
parents’demand and their manipulative involvement:
Mrs. Katz, according to the results achieved by Ronen ... You are certainly aware that his average

grades come to 52. He almost never does his homework and his abilities are far lower than the
class average. There is no way | can approve it [the five-unit program] for him.
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The teacher’s refusal to back down reflects his self-confidence and sense of professional
ability. He feels that he can take the necessary pedagogical steps and exercise professional
discretion despite the parents’ expectations and pressure. The teacher’s claims reflect his
professional assessment of mathematical knowledge in the given discipline. After the parents
see that their demand is not being met, they appeal to the principal, who calls the teacher
to order, backs the parents, and supports their position. He demands that the novice math-
ematics teacher respond to the parents’demand:

Hemi, you told me a lot about engineers throughout the world whom you supported and you

often say that your technical clients were most important of all, as your company could not

exist without them. It's the same with us. Our clients are the parents ... I'm starting to regret

accepting you to our school. How can you do such a thing to us? You'll bring down the entire
school. My years of work and those of the teaching staff will go down the drain just like that ...

A novice teacher needs much professional and ideological self-confidence to cope with
parents and principals who have demands that conflict with the teacher’s professional con-
ceptions. Ronen’s parents represent a purpose-oriented conception. They understand that
mathematics is a pathway to higher education, which promises substantial financial status.
Consequently, they are concerned for their son’s interests, but they prefer pressuring the
teacher rather than tending to their son. In a reflective clarification, the teacher realizes that
his conception regarding teaching mathematics at schools differs from that of parents.
Guided by professional integrity, he believes that the student’s grades reflect his knowledge
and refuses to give in. There are no shortcuts in the quest for status. You have to do what is
expected of you. Apparently, the teacher is confident in the student’s ability to succeed
according to the rules, with no concessions whatsoever. He demands that Ronen try harder
to improve his grades.

In this story, two figures are active in the school environment: Hemi, the novice mathe-
matics teacher, and the veteran school principal. Each copes differently with the parents’
demands, sometimes engendering conflict. Hemi, despite being a novice teacher - or per-
haps precisely because he is new to the profession — acts according to professional consid-
erations and does not back down. He displays professional independence and autonomy.
By contrast, the principal gives in to the parents’demands and the pressures imposed on
him. As a principal, he has more complex issues to take into account and acts as if he is
providing a service for parents.

The story informs us of the school culture shared by the respective partners in education:
the principal, parents, and mathematics teacher. One of these partners perceives realities
differently and interprets them to suit his own needs. The novice teacher addresses the
teacher—student relations and parents’expectations before adopting the conventional social
norms, arousing hope that the competitive, achievement-oriented culture will be accom-
panied by professional transparency and accountability. These cultural and social influences
are powerful and threatening and are likely to undermine the professional self-confidence
of any teacher, especially a novice teacher:‘l hope for your sake that this is the last discussion
we have on the subject. Otherwise, your discussion with the principal will be your last ...
The tension among partners exposes the difficulties and challenges confronting novice
teachers from an ecological-organizational point of view. Issues of pedagogical knowledge
are faced by all new teachers, including the mathematics teacher in this story (Nipper et al.
2011). The reflective process concerning choice of the teaching profession - despite past



Downloaded by [185.120.124.71] at 10:45 29 November 2017

12 ' O. SCHATZ OPPENHEIMER AND N. DVIR

Table 1. Summarizing findings.

The attitude of novice teachers  Parents’ expectations of and

Pedagogical toward students with difficulties involvement with novice Teacher-student rela-

knowledge in mathematics mathematics teachers tions

Create Yourself The novice mathematics teacher:  The veteran teacher spoke with  The novice teacher seeks a
‘her gaze surveying the ceiling, her parents ... she has way of bonding with her
the walls and the windows. It difficulty .... through her own world:
looked as if she had no intention another line from that
of trying to take the test’ same poem: ‘Create

yourself. This is the only
world, the best world you

can create’
Paper Airplanes The student says to the novice The novice teacher describes: After the parents meeting: ‘|
teacher:’l hate you in particular ‘In the parents meeting she offering her an
because you're new’ stands by her mother's sideat ~ opportunity to return to
the meeting and she looks studies and to try to turn
very small ... her failure into success

and channel her
rebelliousness into

studies’
Mathematics for ~ The novice teacher describe: 'He The father telephones:‘l only The novice teacher doesn’t
Beginners almost never does his homework want to make sure you'll see give up:’ You have to do
and his abilities are far lower toit that he gets into the five-  what is expected of
than the class average’ unit [program] next year’ you. ..."He demands that

Ronen try harder to
improve his grades

alternatives — leads the teacher to take an assertive pedagogical approach against the trends
prevailing in his current work environment (Table 1).

7. Discussion and conclusions
This section will deal with the significance and implications of the findings in two aspects:

« pedagogical knowledge of novice mathematics teachers;
« the power of these teachers’ narratives.

7.1. Pedagogical knowledge of novice mathematics teachers

This article presented the narratives of three novice mathematics teachers, showing their
professional approach to three main aspects of pedagogical knowledge: the attitude of
novice teachers toward students with difficulties in mathematics; parents’ expectations of
and involvement with novice mathematics teachers; teacher-student relations.

7.1.1. The attitude of novice teachers toward students with difficulties in
mathematics
All three stories describe how novice mathematics teachers cope with students who have
difficulties in mathematics: Noam fails a test; Carmit resists studying mathematics; Ronen
displays indifference to studying mathematics. The novice teachers seek creative ways of
encouraging them.

Each story recounts a unique personal-professional experience and collectively the three
stories illustrate some of the struggles, challenges, and dilemmas experienced by the begin-
ning teachers in their own voice.
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Findings show that the novice teachers used varied, original, and creative methods to
cope with students’ failures. They may perceive their students’ success in dealing with diffi-
culties as a sign of their own success as novice teachers.

Overt failure among students may threaten the novice teacher’s professional confidence,
leading teachers to perceive students’ difficulties as a result of their lack of professionalism
and the difficulties they encounter as mathematics teachers. In other words, students'failure
is interpreted as a reflection of their own situation, which has more serious repercussions
for them as beginning teachers (Schatz Oppenheimer and Dvir 2014).

Many mathematics teachers cope with students’ difficulties in mathematics (Chapman
2012). Mathematics teachers are required already in primary school not only to be versed
in mathematics content knowledge but also to have pedagogical-content knowledge and
be acquainted with learners’ ways of thinking (Gilad and Millet 2014). Mathematics instruc-
tion, a key influential factor among students, comprises not only the actual transmission of
subject content knowledge but also the pedagogical approaches to teaching it (Ball, Hill,
and Bass 2005; Vinner 2011).

The content studied at primary schools constitutes the mathematical knowledge base
required for students to develop mathematical thinking (Wager and Foote 2013). At a later
stage, such knowledge demands both concrete and abstract thinking abilities. To cope with
the complexity of mathematics, one should also assess teaching methods to ensure their
relevance to students'needs (Ball, Thames, and Phelps 2008). For this purpose, teachers have
to impart mathematical and pedagogical/didactic content with full awareness of their stu-
dents’ cognitive-mathematical thinking abilities, which vary according to age (Ball, Hill, and
Bass 2005).

7.1.2. Parents’ expectations of and involvement with novice mathematics teachers
The three stories reveal tensions among novice mathematics teachers with parents’ expec-
tations and involvement, apparently because of the subject’s prestigious image and expec-
tations regarding the children’s future (Gellert 2000; Gunderson et al. 2012). In the first story,
Create Yourself, the parents are’backstage’and the novice teacher prefers to conduct a direct
dialog with the student, recognizing his responsibility for her grades. In the other two stories
(Paper Airplanes and Mathematics for Beginners) a direct confrontation with parents takes
place at the parents’ meeting, which constitutes an inseparable part of the school system’s
organizational practice. Parents are assumed to be covert partners in the school system and
likely to apply pressure and external control over the learning process. The confrontation
allows teachers to reflect on the professional views, integrity, and abilities that structure
their identity (Bjuland, Cestari, and Borgersen 2012).

Parents consider mathematics significant because high mathematics achievement not
only offers opportunities for continued study or good jobs but also helps students build a
positive self-image. (Gutfreund and Rosenberg 2012; Charles et al. 2014). Consequently, they
press their children to fulfill the commitments required. Students who succeed in mathe-
matics are appreciated by teachers and parents alike, even if they fail in other subjects (Fisher
and Friedman 2009). Parents’sociocultural messages thus shape the context of mathematics
teaching (Wager and Foote 2013). Parents’ expectations regarding their children’s grades
and success in mathematics constitute an additional challenge for mathematics teachers.
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7.1.3. Teacher-student relations

The three stories reveal issues related to the relationship between novice teachers and stu-
dents. They all display an empathetic attitude toward students with difficulties in studies,
reflecting a sense of professional success and capability. These feelings originate in solutions
that empower students and teachers alike.

In two stories, Create Yourself and Paper Airplanes, the novice teachers focus on the stu-
dents’ personalities and emotional needs. The dialog, which begins in the student’s own
conceptual world, addresses the place they occupy with sensitivity and empathy. In the third
story, Mathematics for Beginners, by contrast, the teacher acts out of a sense of responsibility
and commitment to the student’s mathematical knowledge.

The stories point out the novice teachers’ holistic conception of their students and the
dilemma they face when deciding whether to treat them as people or as learners. In this
respect, they reflect tensions typical of the world of novice teachers at the start of their
professional careers (Pillen, Den Brok, and Beijaard 2013).

The stories show that novice teachers are engaged primarily in forming personal ties with
students and exert great efforts in sensitive personal handling of individuals and their diffi-
culties. They identify these difficulties, display empathy toward students, and believe in their
abilities, refusing to lose hope for any of them. Similarly, students do not give up on their
teachers, who demand that they review and address their failures. Novice teachers have
faith in their students, even those who experience fear of failure (Gresham 2009). The novice
mathematics teacher thus experiences tension between commitment to the student’s suc-
cess and commitment to teaching mathematics (Nipper et al. 2011).

The wide range of novice teachers’ reactions points to the variety of means available to
reach students as individuals and encourage them to study — a measure that is especially
needed in mathematics teaching (Ball and Cohen 1999).

All the stories show that novice mathematics teachers perceive that pedagogical knowl-
edgealso includes the‘interpersonal role identity, the ability to create a relationship between
the teacher and the students, and have a commitment to helping students (van der Want,
Broke, and Beijaard 2015). Teacher quality has a decisive influence on various students’learn-
ing processes and their attitude toward the subjects they study (Darling-Hammond 1999;
McKinsey and Company 2007).Vinner (2011) related to students’emotional difficulties, main-
taining that comprehension thereof will help teachers cope with the cognitive challenges
embodied in mathematics study. Karsenty and Arcavi (2002) added that teachers need to
be aware of common causes of error and to understand students’ original ideas concerning
mathematical thinking, whether these ideas are correct or not.

7.2. The power of novice mathematics teachers’ narratives

Narrative writing enables the narrator to tell the story not only to others but also to him/
herself (Elbaz-Louvish 2005). The three stories provide a narrative view of the teachers’
encounter with the world of mathematics teaching (Bruner 1987; Bjuland, Cestari, and
Borgersen 2012; Clandinin 2013). The writing process creates confrontation, reverberation,
and reflection within the narrator regarding the story’s content.

Reflective processes take place in all three stories, arising as a result of the tension, expec-
tations, and confrontations that develop between the novice teacher and students, parents,
and the school system. The stories explore the inner dialog with themselves, express doubts
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concerning their actions, and ultimately take a professional stand. These tensions serve as
an arena in which their professional reflective process takes place, assessing the place of
teachers in their own eyes and those of others. It can be said that the confrontation consti-
tutes a means for them to clarify their educational conceptions and the limits of their pro-
fessional intervention. The narration as a reflective process can help novice mathematics
teachers reassess their professional function as teachers in general and mathematics teachers
in particular (Clandinin, Downey, and Huber 2009; Nipper et al. 2011; Bjuland, Cestari, and
Borgersen 2012).

Furthermore, the gap between mathematics content knowledge as an objective discipline
and pedagogical knowledge as subjective stories may offer us a new perspective on novice
teachers’ needs. These stories demonstrate that at the beginning of their careers, novice
mathematics teachers are concerned not only with mathematics content knowledge but
also with pedagogical knowledge and conceptions of teaching mathematics. The insight
they gain enables them to influence their work surroundings and to change and mold
students.

The stories may introduce readers to some aspects of the profession that are not found
in the mainstream mathematics teacher education literature. They enable readers to hear
the voices of novice mathematics teachers and learn about their special difficulties in creating
their pedagogical knowledge while teaching mathematics. According to the stories, this
profession requires both structured content mathematics knowledge and pedagogical
knowledge, including an awareness of the emotional significance of learning processes.
Emotional aspects are reflected in teachers’interaction with students and in their professional
contact with parents (Wager and Foote 2013). The stories focus on the voice of novice teach-
ers and on their point of view, enabling us to understand the various complex aspects of
teaching mathematics, with emphasis on the manner in which they are perceived by novice
teachers as essential to their professional development. The stories expose broader concerns
related to teacher induction difficulties and teacher retention. Those who train teachers are
likely to learn about approaches, conceptions, and beliefs among novice mathematics teach-
ers and to derive insights regarding the essential components of optimal teacher training
and first-year induction (Chapman 2012), including exposure to new organizational norms
and familiarity with curricula and new technologies. At the same time, however, novice
teachers require support in coping with students’difficulties (Vinner 2011). Support of novice
teachers through group workshops and individual mentoring is likely to empower them by
increasing their awareness of their professional skills, the specific subject knowledge they
acquired, and their knowledge of the cognitive and emotional worlds. Support for novice
mathematics teachers will enable them to integrate into the educational system and may
prevent teachers dropping out, especially teachers of mathematics, who are in short supply
(Phelps 2010). In brief, this study may increase our understanding of the systemic connection
between the professional world of novice mathematics teachers and the factors that lead
them to leave the profession.

The stories indicate that support of novice teachers must include sensitivity to their spe-
cial, different, and original ways of coping with the complexities of their profession, as they
perceive and express them, including: attentiveness to students with difficulties; realizing
that students’ needs are emotional as well as scholastic; supporting teachers’ professional
conceptions - even if they appear unconventional and somewhat naive — and acknowledging
the reflective processes they undergo. Above all, the stories inform us of the novice teachers’
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motivation to succeed despite the tensions and challenges, enabling their students to per-
ceive them as role models whose ability to cope with adversity inspires optimism. As such,
they require the personal-professional support of workshops or mentors (Pogodzinski 2012).
Support workshops or personal mentoring for novice teachers during their first year of work
will accord attention to their stories, expand their repertoire of creative coping strategies,
and intensify their conception of their professional function (Stanulis, Little, and Wibbens
2012).

Note

1. The entire population of novice teachers (early childhood, primary school, and high school
teachers from the national, national-religious, and Arab sectors) were approached to write
stories.
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