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In this study bibliotherapy encouraged pre-servieachers to reflect on their school
experiences and their views of themselves as leaofemathematics while studying school
students’ experiences. Pre-service teachers’ raeggoto readings on students’ learning
problems allowed them to reconstruct their expeesn changing their self-image of
themselves as students, and their assessment of dhpacity to learn and teach
mathematics. Their reflections emphasised thenigstifluence of individual teachers, and
showed awareness of alternatives to the teachipgpaphes they experienced.

Research investigating the effect that studyingdestis’ difficulties in learning
mathematics, including mathematics anxiety, hadoservice teachers’ perception of
themselves as learners of mathematics hypothethsedhese reflections may enable pre-
service teachers to re-evaluate their own expesmnthis may enable them to develop a
more positive self-image as learners of mathematicaddition, their reflections may also
produce a greater insight into how children’s atyxabout mathematics can be minimised
by teachers (Wilson & Thornton, 2005). This papas h different focus. It examines the
use of bibliotherapy to assist pre-service teachergxamine their attitudes towards
learning mathematics and its potential to enhahe& tonfidence as future teachers of
primary school mathematics.

Theoretical Framework

Bibliotherapy

The purpose of the technique of bibliotherapy isassist individuals to overcome
emotional turmoil related to a real-life problem t@ading literature on that topic. People
address their problems by reading about the simsitof a third person, or an animal. It is
based on the active, dynamic process of readiraplieg the person to identify with the
protagonist in the story, followed by individual group discussion in a non-threatening
environment (Aiex, 1996). Bibliotherapy can be defl as “the guided reading of written
materials in gaining understanding or solving peai relevant to a person’s therapeutic
needs” (Riordan & Wilson, 1989, p. 506, quoted iryratle, 1995). Underlying the
application of bibliotherapy is the assumption theading is a dynamic process. The
reader is an active participant in the processpkead, bringing their own needs and
problems to the reading experience and interpreting words in the light of their own
experiences. Because the situation involves a perdon, the reader is able to experience
the problem from an objective viewpoint.

The process of bibliotherapy involves three stagdsntification, catharsis and insight.
The characteristics of these stages are:

identification- the reader identifies with the protagonist

catharsis- the reader becomes emotionally involved andassle pent-up emotions.

Tension is released and this is accompanied byeamotional feeling that lets the
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readers know they are not alone in facing theiblenms” (Herbert & Furner, 1997, p.

168).

insight - the reader becomes aware that their problem#$tnalyo be addressed or

solved.

The reading by itself does not comprise the fullgeiss of bibliotherapy. “Successful
bibliotherapy requires a meaningful follow-up dission” (Hebert & Furner, 1997, p.
169). They stress that it is important to becomelved in discussions and follow-up
activities such as journal writing. From this, treader can develop self-awareness, an
enhanced self-concept and improved personal anidlgadgement. The technique has
been used to help high ability students to overcomathematics anxiety. “Bibliotherapy is
a therapeutic, discussion-generating techniquetwbifers educators appropriate affective
strategies for dealing with mathematics anxietysetondarymath classrooms so that
students achieve success” (Hebert & Furner, 19977 ().

A significant area of research in recent yearsiieen the role of reflection in teacher
professional development. Mathematical autobiogesplinave been used as a tool to
encourage reflection by pre-service teachers (Blisw& Buss, 2000; Sliva & Roddick,
2001). Bibliotherapy has close links with thesdewfve practices.

Mathematics Anxiety

The research background to the study involvesabtfs contributing to anxiety about
mathematics and the impact of teachers’ imageshemselves as mathematicians on
teaching practices. Research into the effectivenepsimary teachers of mathematics has
emphasised the need for teachers to have a deemandcted knowledge of mathematics
and to have a positive view of themselves as learné mathematics. Askew, Brown,
Rhodes, Johnson and Wiliam (1997) found evideneg tiechers’ own perceptions of
mathematics and how it is learned were more impbita promoting positive outcomes
for students than particular teaching methods asstbom organisational practices. Ma
(1999) found that Chinese teachers possessed akaeegedge which is a function of
both mathematical content knowledge and of teatherws of themselves as learners of
mathematics. It seems reasonable to conclude ththtermatical anxiety among pre-service
teachers must be overcome in order for them torheceffective teachers of mathematics.

Mathematics anxiety has been identified as a sSpelg@arning difficulty for many
children (Dossel, 1993). It is characterised byealifig that mathematics cannot make
sense, a feeling of helplessness, and a lack dfataf one’s learning. This anxiety has
been associated with inappropriate teaching pesitiend a belief in the wider society that
success in mathematics is determined by abilitherathan effort (Stigler & Hiebert,
1992). There is strong evidence that many pre-semptimary or early childhood teachers
have a fear of mathematics, and see themselvesadeuto learn effectively (Haylock,
2001). Hembree's (1990) meta-analysis of reseatddies found that the level of
mathematics anxiety of pre-service elementary teactvas the highest of any major on
university campuses. Previous research such asctmatucted by Trujillo (1999) has
attempted to trace the roots of mathematics anxietyAmerican pre-service primary
teachers. Research investigating how studying stgbj@ university might impact upon
this anxiety has focused on how teaching mathemdias assisted students to develop
deeper knowledge (Chick, 2002), or on how studyimgthematics teaching strategies
impact on pre-service teachers’ beliefs and atgugrrid, 2000).
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Methodology

This study examined pre-service teachers’ imageghemselves as learners and
practitioners of mathematics. It investigated tffeat of studying mathematical anxiety
and school students’ mathematical difficulties ar-gervice teachers’ understanding of
how their own school experiences contributed tar thiews of their capacity to learn and
teach mathematics. The reasoning was that preeset@achers could potentially identify
themselves through the case studies of childree. sgiting for this study was the unit
Mathematics and Learning Difficulties at an urbamivarsity involving a class of thirteen
(twelve females and one male) pre-service primaaghers. The unit focused specifically
on difficulties school-aged children experiencenmathematics, as a result of specific
learning difficulties and of cultural and attitudinfactors, and examined research papers
reporting how school children feel about mathensatiod about themselves as they learn
mathematics. The unit was not about severe leawhifigulties but inclusion and students
who struggle in the mainstream classroom.

Readings were chosen to give a broad overvieweflifficulties that primary school
students have in learning mathematics. They indudadings about mathematics anxiety,
how children learn mathematics, multiple approadieearning mathematics, children’s
beliefs about mathematics and conceptual medialibry focused on psychological and
sociocultural aspects of learning mathematics actuded references about the affective
and the cognitive domain.

In the first workshop, pre-service teachers waieed to describe a critical incident in
their own school mathematics education that immhcte their image of themselves as
learners of mathematics. During semester as paneohssessment for the unit, pre-service
teachers kept a log for eight weeks of reflectionsreadings, personal observations in
schools and voluntary further reflections from thaivn schooling. Although these were
part of the unit assessment, pre-service teachasecwhich reflections were sent for the
research project and had the opportunity to serditiadal reflections for the research
only, directly to a third party without the lectiseknowledge. Reflections submitted for
the research were sealed until the unit was figishe

The research design ensured that students couklibatit particular reflections purely
in order to pass the unit. The design of the stwdg examined by the university’s ethics
committee to ensure that results would not be skewepre-service teachers wanting to
pass the course. Pre-service teachers who haddagrearticipate in the research were not
identified until the unit had been completed. Thesearchers did not know which pre-
service teachers were part of the study until the was over. Journals submitted for
assessment but not explicitly sent as part of ¢éisearch were not used. On completion of
the unit, the critical incidents and journals wetenmarised. During the process by which
the journals were summarised, three people exantived independently — the lecturer in
the unit, a mathematics education lecturer and »@ereenced researcher who had a
background as a primary school teacher. They edehtified common themes and
highlighted key statements in the texts availabdjch were reported in Wilson &
Thornton (2005).

Pre-service teachers’ written critical incidentsused on descriptions of a teacher or a
way in which they perceived mathematics was preskeats a subject; and their image of
themselves as learners of mathematics and thendselthat this invoked. In the
descriptions of the critical incidents, severalnies emerged. These were the role of the
teacher, the cycle of fear, failure and avoidartlee, pre-service teachers’ perceptions of
the nature of mathematics, and their self-imaga &sarner of mathematics. Pre-service
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teachers’ retained intense memories of their egpeds. They understood the effect that
an individual teacher could have on a student,arehdy at the start of the subject, in the
description of the critical incident, some wereleeting on the type of teacher that they
aimed to be. Pre-service teachers’ were very @kplicescribing the impact that they felt
their learning experiences would have on theirritieaching. The cycle of fear, failure
and avoidance reflected the coping mechanismssihiaite pre-service teachers used in
situations which they found stressful. The potémfandividual teachers to have a lasting
influence was emphasised. The critical incidentsvigled a snapshot of how pre-service
teachers felt when they started the unit (Wilsomt&rnton, 2005).

This paper focuses specifically on how the preiserteachers’ journals relate to
bibliotherapy. The themes that emerged in thécatitncidents were developed more fully
in the journal reflections. The themes identifaatd the quotations are a sample of some
of the themes that came out of the research. Tidatal the conclusions arising from the
data, the data were triangulated by using threepaeddent researchers who each identified
common themes. The quotations in this paper haen [selected to provide a vivid
description of the pre-service teachers’ commeatiser than as a representative sample
from all pre-service teachers. Fictitious femakemes were assigned to all students to
preserve anonymity.

Results

Journal Reflections

Using readings to assist pre-service teachers’ mstateding of their own learning was
central to the bibliotherapy technique. The jouraatries were evidence that students
experienced the three stages of the process.

Identification. The pre-service teachers’ reflections showedttiet identified with the
character (in this case the students in the asdic@ad the situation in which they found
themselves. “The article by Steve Dossel (19933gmted issues that | was able to relate to
personally. . . | related deeply to the ‘unconssidefends itself’ statement by Walkerdine,
1985” (Barbara).

Catharsis.Using their reflections on the readings and slggoitheir experiences pre-
service teachers were able to connect with eactr atd find that they were not alone in
their feelings and experiences. Through their regdf the articles the pre-service teachers
became emotionally involved and shared and relepsetdup emotion. “I experienced the
being ‘stupid’ and ‘vague’ discussed by Walkerdiheough shutting myself off from the
pain of a ‘competitive classroom’ and protectingsely from ‘the effect of public failure’
Dossel (p. 5)” (Barbara). “Instrumental and relaiblearning was a bit of a mind blower
for me and funnily enough gave me a little moreficmamce within myself, that it was the
way | was taught that has made me mathematicallgllesiged not my actual
intelligence”(Felicity). Catharsis also involvedetipre-service teachers realising that they
are not the only one who has the problem (Aiex,6)98tories show that others have the
same issues and you are not alone (Rizza, 199Qitfevrote: “The biggest thing | think
I have learned this week was that | am really matein this anxiety there are lots of my
peers and children still there with me and | caly dlope that at the end of this semester |
can turn this around and actually make a differetacanother child so that they don’t
experience what | have.”
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Insight. Through their readings and discussion the prekseieachers became aware
that their problems might also be addressed oreslol¥l believe that this week’s articles
have helped me to answer many questions | haveabadt my own experiences of
learning mathematics” (Barbara). Some reflectidmsased progress in their perceptions of
themselves as learner of maths: “The article hefpexiver many questions | had about my
own experiences of learning maths.” (Barbara).ome cases, these included development
of a deeper understanding of what it means to leathematics such as the pre-service
teacher who now perceives her grades from scheoh ‘i@flection of my ability to observe
and imitate”, not of her mathematics understandiddette), and their awareness that there
are alternatives to the approaches that they expeed: “Basically | feel a bit cheated —
like | got a second rate education” (Jenny).

Their added insight into their own circumstances fi@lowed by a consideration of
what this could mean for the future. The pre-serteachers discussed the implications of
the readings for themselves as teachers and ideh8pecific strategies that they might
adopt in their teaching. Extensive sections of sarhéhe journals were devoted to a
consideration of the effects of the readings onrthdended teaching practices. The
comments about teaching fell into several categoritheir views of mathematics itself,
characteristics of good teachers of mathematias tlaeir aim for their own teaching to be
substantially different from the way that they wéaaght. Some of the comments address
specific issues such as the need to ensure that shelents see purpose and make
connections in their mathematics learning. Othésasdetailed analysis of applications
taken from particular readings, and descriptionsleafrning tools that they intend to
incorporate into their classrooms. In several sab&ing the eight weeks of the journal
reflections the focus of the comments moved frostuisions of the self as a learner to
later comments which focused almost exclusivelaspects of teaching.

An important part of the pre-service teachers’eeibns revolved around the view of
mathematics that had developed during their schgoliThis is how | viewed maths, as
long as | knew the set of rules and applied thepragiately then | didn’t really need to
know why (“relational understanding”, Skemp, 19196,3). To me maths was all about
getting the right answer” (Mandy). “The mathematibat | learnt during high school
seemed to remain in my memory from Monday (wherew topic was introduced) until
Friday (the day of the test). Thus | do not feelds provided with the opportunity to
construct knowledge of mathematics” (Odette). Theissvs are consistent with those
reported in the research literature. Taylor (2003,333) investigated the common
misperception among US students “about the nat@irmathematics as being built on
remembered procedures.” Buerk (1982, p. 19) adsacithe “dualistic perception of
mathematical knowledge” and discomfort which convéh it with the development of the
“math avoidant” student. The study presented aditernconceptions of the nature of
mathematics which influenced the way the pre-serteachers regarded their potential as
teachers of mathematics.

One group of comments talked about the reassurdnatepre-service teachers felt
when faced with research that concluded that tisé teachers were not always those who
had performed best in mathematics at school: ‘fegime great comfort to know that
although | may not graduate at the top of the nmatties class, this will have no lasting
bearing on my ability to teach it” (Jenny). The¥yt that as a result of their experiences in
this unit they would be able to teach students wiwre experiencing difficulties
successfully. “This subject has given me awaremieass while a lot of students may be
experiencing difficulty in maths, there are manga@ces available to assist. The most
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important thing is to take positive action and just assume that the student is ‘not good’
at maths" (Cathy).

Discussion

The identification, catharsis and insight develogfgedugh bibliotherapy convinced the
pre-service teachers of the need to achieve pesdititudes in their classrooms. The
importance of attitudes in the classroom is empeaisin the literaturéPositive attitudes
not only enhance the quality of learning, but alke degree to which learning and
understanding become embedded in the real-liferextpees of the individual” (Carnellor,
2004, p. 5). The pre-service teachers’ commeritscted a determination that negative
learning experiences would not be transferred &ir tetudents and continue a cycle of
negative attitudes, beliefs and feelings about srattics:

This also leads me to my second thought that,fose teachers, who like me, have never believed
maths to be their “thing”, there is the distincspibility that our desire not to let students suéfar

fate and to improve on our own childhood experisniceclassrooms could well be the factor that
makes us the more effective teachers. We are opea to the need for reflective teaching and
professional development, and more willing to lofok alternate explanations and examples.
(Jenny)

The pre-service teachers reflected on the wayrttahematics was presented to them
in the classroom.

I recall that during my primary school years thaterlearning was a major emphasis in mathematics
teaching. | felt alienated by the process and wstded it to be something we did to keep the teacher
‘happy’. The purpose of this learning was never enaxplicit, perhaps if it had been | would have
understood the relevance of this to my mathemagidatation and life beyond school (Barbara).

Their strong feelings as a result of the teachiygjes to which they had been
subjected impact on their goals as teachers, aeid tletermination not to repeat the
process with their own students. “There is no plémethe methods of my past in
classrooms of today if | wish to stop the cyclicadture of instrumental mathematics
teaching experienced to date” (Barbara).

Conclusion and Implications

An obvious direction for future studies is to rasbathe teaching practices of these
pre-service teachers in the future to ascertaintiveinethere is a disparity between their
stated beliefs and their practices in the classrobmspite their goals, there is the
possibility that once in the classroom they willdk as they were taught. “Our challenge is
to help preservice teachers confront their paseeepces and anxieties about teaching and
learning of mathematics. If these are openly dedh during their university education,
fewer teachers may be content to teach just ashiérey been taught” (Wolodko,Willson &
Johnson, 2003, p. 224).

Bibliotherapy using articles which focused on thetérs impacting on school students’
mathematical difficulties developed pre-serviceckesis’ understanding of their own
school experiences and their views of themselvdeasers of mathematics, and brought
about changes in their self-image of themselvesstadents and assessment of their
capacity to learn and teach mathematics. Theieetlle writing illustrated elements of the
three stages of the bibliotherapy process. Thengiateof individual teachers to have a
lasting influence, and the students’ awarenessthigaie are alternatives to the approaches
that they experienced, were emphasised in theinoamts.
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Clearly such a study, conducted over a short tima university environment, cannot
reliably predict how these pre-service teachershtigonvey their feelings about
mathematics to students, nor can it predict how tié actually teach mathematics in the
classroom. Thus, follow-up longitudinal workplacaskd studies investigating the link
between mathematical anxiety of pre-service teached their effectiveness as teachers of
mathematics to young children will be an importaleiment of further research in the area.

Teaching mathematics well, in an engaging way, re>sgrvice primary teachers is
clearly a key aspect of their teacher educatiorowéVver, an explicit focus on learning
difficulties may well prove a powerful additiondement in addressing some of the well-
documented anxiety felt by many pre-service primanchers. Future research could also
investigate the application of the techniques usethe study, such as critical incident
analysis and bibliotherapy through guided reading jaurnal writing, to investigate their
potential to combat mathematics anxiety in primemgl high school students.
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