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Ensuring student teachers are prepared for théiesahnd dilemmas of the secondary
classroom is an essential goal of pre-service wagtiucation. This paper describes a pilot
study into the effectiveness of using a case-meittedview in helping address such issues.
Informed by the experiences of a beginning teadhercase included theoretical links and
related tasks. Findings included that student te@chvere positive about case method
stating it had assisted their personal growth abenmaatics teachers.

“It's nice to see that | am not the only one...”

The purpose of the pilot study reported in thisgrapas to examine the effect of using
scenario-based learning, case method in particulgore-service secondary mathematics
teacher education. This paper describes a classtdamof such a learning tool with
graduate diploma student teachers.

Case method teaching as a means for using pemiteies as a basis for combining
theory and application is well established in téagldisciplines such as business, law, and
medicine. Case method and how best to apply ittéaching and learning are well
described by a range of authors (Erskine, Leen&ekéaufette-Leenders, 2003; Barnes,
Christensen & Hansen 1994; McAninch, 1995; Wasser@94).

A ‘case’ presents the story of a dilemma faced lWigcal person, and the subsequent
decision-making. Through reading the case and iogrryut associated tasks learners are
able to personally identify with the scenario aondsider themselves in the focal person’s
place. The tutor facilitates small group and whadéess discussion of the case and tasks.

Case method involves learners in a shared virtkiaence, emphasising involvement
and promoting an interactive teaching and learosmgmunity. Close analysis of aspects of
the case allow key concepts to be analysed antedetheory to be discussed in direct
relation to practice. Learners are able to confreatistic classroom challenges such as
incomplete information, alternative decisions, aeldted implications. Thus case method
provides a formal example of situated learning deed by McInerney and Mclnerney
(2002) as learning based on the use of activitiegas to those of real world practitioners.
Situated learning allows learners to develop sharemviedge in social situations and is
consistent with social constructivist theory.

Study of cases and preparation of case tasks eagmuautonomy and feelings of
competence, control and choice, aspects which nsit@lly motivate the learner
(Mclnerney & Mclnerney, 2002). Such learning expedes help facilitate shared
responsibility for and management of learning betwihe learner and tutor.

As a nation founded on the Treaty of Waitangi itnportant for our programmes to
reflect Maori culture, traditions and values. Teaching thfowgory telling is an ancient
pedagogy used in a wide range of cultures acrassvtild. In particular, learning through
stories is consistent with traditionalabti pedagogies (Hemara, 2000) and therefore use of
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story-telling as a teaching and learning tool cardbscribed as being consistent with the
‘Protection’ principle of the Treaty of Waitangi (i8bn, 2002) thus modelling in a small
way an understanding of the implications of thealyef Waitangi for classrooms.

The use of case method as a pedagogical tool isgrxéce teacher education is being
explored across a range of disciplines at ourtutgin. To our knowledge use of case
method teaching is not widespread in mathematiash&r education. Merseth (2003,
2003a) provides a valuable set of cases createdtégm of mathematicians, teachers, and
teacher educators. A comprehensive theoreticaldvwasrk underpinned the development
and content of these cases and associated supptatiais. Merseth’s aim was to show
how case method teaching can stimulate powerfulnieg of specific mathematics
teaching ideas and useful pedagogical generalisatio

This paper describes the initial findings of a p#tudy into the use of case method
teaching. A junior secondary mathematics topic wittihe curriculum’s Number strand
was chosen for the case as it was a topic accedsilalll students, it exposes the dilemma
of teaching for understanding or by procedures,iawas a topic that student teachers may
have already encountered on one of their three Eathteaching practices.

The case in this study is based on real experieseescribed by a beginning teacher.
Being a recent graduate from the pre-service progra in which the case was to be used
she was very familiar with the course content. Thkn®wledge enabled her to readily
identify dilemmas from her own experience that wlocbmplement other course material
and therefore be useful for our student teachecsitgsider.

The case deals with decisions to be made abouthitgacunderstanding and
manipulation of integers to a mixed ability Year dlass. It deals with the tensions of
providing constructive mathematics learning forsailldents in a class with a wide range of
prior knowledge of and interest in mathematics aittl the constraint of limited planning
and topic delivery time.

The pedagogical issues intended to be addressedgthruse of this case included:
content coverage and differentiation, teachingpfiarcedural or relational understanding,
and developing ways to motivate and engage Yeamathematics learners. The case
required student teachers to engage with the iemsal#énd complexities of planning for
teaching a junior mixed ability mathematics clas®ider that they could better plan how
to overcome common classroom difficulties. Previptactice constructing lesson and unit
plans had been included within the course and metteaching practices. Addressing such
realities within their pre-service education wageied to further develop student
teachers’ skills for resolving such issues in tlogn teaching.

The research question of the study were:

* How effective are teacher stories and related tasksigaging student teachers
in considering classroom dilemmas?

 How effective is case method as a tool for pregamstudent teachers for
classroom realities?

Preparing and Using the Case

In order to write the case an interview was congldiatith Jamie (pseudonym) at the
end of her first year of teaching. Part of the migw transcript is given in Figure 1. The
case was written collaboratively be the authorshed paper by augmenting key themes
from the interview transcript with information frotheory. Figure 2 shows a section taken
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from the case. Readings that would assist studéamhers to explore their approaches to
teaching were selected.

Interviewer: Can you describe the year 10 class?

Jamie: This is an ordinary year 10 class, it'samiextension or a remedial, but within that year 10
class there is a huge range of abilities, for examphen we set the trigonometry test recently, we
had students with zero percent, and we had stuaétitsa hundred percent. There are students|in
that class who have poor reading skills, poor basiths skills, they have difficulty with multiplygn
two numbers together, they're totally reliant onitlcalculators, and there are a number of students
three or four, who were last year in extensionsgasand have only just missed the cut-off to e s
in extension.

Interviewer: And how motivated are they to wantgarn mathematics?

Jamie: There is a hard core in that class, of golybfive to half a dozen students who are only |n
this class because it's compulsory, in fact propabbre than that, probably half the class wou|d
only be here because they have to be here. Forgedrhave one student who's point-blank told
me that she has absolutely not interest in doindsnahe is very focussed, she wants to be a dancer
and hairdresser, and if it has nothing to do wiilr lor dancing, she doesn't need it. She doegn't

need maths, she doesn’t want to be here, and sbethe only one. There are several students who

have pretty much reached their limit, think thatyttwill never go beyond basic maths skills, arnd
they've hit the roof for themselves, they can'titlat is too hard for them, they’re not motivated.
There is, in the school, quite a climate in theryE@s in particular of being lazy. They don't dp
their work, they do the barest minimum, they havdé sat on to do their homework, and in class,
unless you are physically standing over them agthga

“Get your pencil out, get your book out, open ybook, turn to page such-and-such, why haven't
you got your book open yet?”

They will sit there until you have stood over themd pretty much talked them into doing
problem, and I'll have students that are during fifty minute period, they might write the notes
down, or they might do one or two problems, andwe®asked them to do five or ten.

D

Figure 1: Excerpt from the transcript of the interview wiflamie’.

Case method and the pilot study were explainetudest teachers in their final weeks
of pre-service mathematics education. Student exaclere asked to read the case and a
related reading. The reading (Watson, 2002) wasahbecause it discusses teaching for
understanding in contrast to teaching through @igeazedures. It was felt that this reading
would help the class examine their own teachinigteigers and similar topics.

The class was told that 'Jamie’ was a pseudonymafogal teacher who had been a
student in their course from a previous year aiadl tiine case had been developed from an
interview with Jamie at the end of her first ye&teaching. It was explained that changes
had been made to protect the identity of the im@rgd teacher and to focus the class
discussion on specific issues rather than theeshtgadth of material within the interview.

Student teachers were required to bring ideas fscudsion on how they would
approach solving Jamie’s dilemma of how to teaehititeger topic within the constraints
of time and environment presented. During the foihg class session student teachers
were required to share their approaches initiallysmall groups where they could be
refined and then groups shared with the whole cl@gs further readings were then
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distributed (Linsell, 2002; Tanner, Jones & Davie802). Facilitated by the lecturer, use
of these readings provoked further reflection agfthement of teaching approaches and
planning.

Jamie is worrying that her teaching has becomey‘ebalk and talk’ and would like to increase her
repertoire of teaching strategies for the Year [88ses in particular. She thought back to eartier(i
the term when she had taught the same topic. Jamdevorried that for the bulk of the class that
one minute they seemed to get it and the next day touldn’t do it. She thought that this was
exacerbated by their lack of organisation. Manyttef junior students don't bring exercise and
textbooks consistently and instead work on bitpagfer. Jamie thought again how very frustrating
this is and decides that one of her goals for thim is to have a higher proportion of students
consistently bringing their books. Jamie lookedkoto the school scheme. There was little detgil
for integers for Year 10 as the students had betoduced to these ideas in Year 9. Year 10 was
supposed to be only a quick review of these iddasvever, many of the previous class had found
the topic difficult, which had taken Jamie by sispr She put this down to her lack of experience|in
teaching the topic and was determined to use wiafaund with them to inform her planning fof
10F. Jamie looked back to the Year 9 scheme td gdweld more detail on how to teach the topic.

Jamie had found it difficult to make the topic msting when teaching the previous class. The
students seemed to prefer to race through setiguestith blind rule following rather than using
thinking to check the reasonableness of theiregias and answers. They had brought a rangg of
prior understanding of the topic. Some had gooent&in from Year 9 and were ready to move gn
quickly while others had to start from basic ide@ise felt that she hadn’t coped with this range [of
prior knowledge well and had been teaching to tiddha losing the top and the bottom of the clags
in the process. Jamie felt pressured by the anafurntent to cover in a limited time. How couI]j

OF
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she teach all this content with understanding #léss able in only three lessons especially as
has two of their four maths periods each week éndfternoon and Year 10 assembly usually ¢
into their Friday class time.

Figure 2 Excerpt from Case: How to teach an integer tapi¢ear 10?

Method

The class involved in this study were undertakimg $econdary diploma mathematics
curriculum course, the pre-requisite for which tsl@ast one second year university
mathematics degree paper. All student teacherseirptogramme are required to study at
least two teaching curriculum subjects, and mathiesyavas a support subject rather than
their main teaching subject for some of the claggproximately half of the class lacked
confidence in aspects of their personal contentwkedge of secondary school
mathematics. Class ages ranged from early 20&atly 50’s with about half of the class
being new university graduates. The mature stutdamthers had a range of parenting and
career experiences, with several having used mattiesrin their professions. All student
teachers intended to teach in 2005, with eightisggkositions in secondary mathematics.
Four student teachers had already been appointed.

The usual classroom environment for the pre-seml@ass was open and collaborative.
A teaching agenda for each session was pre-detednidit was generally sufficiently
flexible for the student teachers to bring theimoissues and experiences to be examined
by the class, an encouraged practice. The lecsuprilosophy of mathematics teaching
and learning was shared throughout the course thdemst teachers were encouraged to
advocate for other approaches as they developéeddtle working philosophy of teaching.
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Data regarding student teachers’ perceptions oéfieetiveness of the case and of case
method were gathered by way of anonymous questi@manmediately following the
case discussion. Student teachers were askeditat@a@n continuum lines from O to 7 the
extent of their agreement with a range of statemeRor each they were invited to
elaborate. Thirteen questionnaires were collected.

The lecturer made a written reflective statement®wing the use of case and the
analysis of the data.

Student teachers’ out of class preparation time daasinated by final assessments in
the weeks immediately prior to the use of the c@ge. completion of these assignments
had informally signalled the end of the course ltexyiin student teachers giving less than
their usual attention and effort to out of classkgaat the time the case was used. This was
likely to limit the attention student teachers géwehe case method task and the depth of
discussion. The effect of the timing of using tlese therefore may limit the findings of
this study.

Further limitations include that the data was I§rgeom student teachers’ stated
beliefs about their learning. Use of questionnaateme does not allow for checking the
validity of these statements. For greater confidanaesults a more formal study including
a range of ways of measuring the effectivenessisd cnethod would be necessary.

Results

There was general positive feedback from both thdent teachers and the lecturer for
the aspects of case method about which they wesstiqued.

All but one of the student teachers felt that tasechelped them consider strategies for
meeting the learning needs of the range of studentmixed ability junior classes. In
general student teachers felt that the case héfyged to understand and explore the issues
and dilemmas occurring in junior secondary scho@thmmatics programmes. They
commented that case method facilitated this by shgwrom and presenting a real
situation. Their comments show that the case wasessful in portraying the complexities
of teaching.

[The case] helped me get a better idea of reality maths class and develop ideas for when | will

be in a similar situation. It is more useful to Ipleam solve using cases as they are closer toyaalit
more would be great to look at in class.

| think Jamie sounds like what | would expect framtypical £' year teacher, therefore the
information wasn’t new to me but it did help methink about some [teaching] strategies.

Good because it was ‘real life’ but didn’t seeng#d to any conclusions. Maybe other cases would
do this.

It is excellent to see real life problems, espéciabm someone that is a recent graduate working i
[our district] and facing a problem that we all casualise happening to us!

Too many issues in the case — it would be usefhht@ focus questions on one area only.

The class/group discussion is a way to clarify ymun thoughts on a particular issue.

Twelve of the thirteen student teachers felt treetecmethod was useful in preparing
them to become mathematics teachers. Their feedbmtided statements regarding:
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planning, searching for resources, addressing #ezlsh of individuals in mixed ability
classes, and updating curriculum content knowledge.

...it did make me think about howwould teach negative numbers and considering hegative
numbers are used in particular jobs.

It made me go and look for ways to introduce tbfsd to junior students at various levels.

It applies the information we have been taughtgetd you thinking about how you would approach
your lesson. Very useful.

I never saw the link across subjects until nowoh’titeach to the middle in PE, same needs to be
done by me in maths.

It helps update the curriculum content knowledgprapriate to the students’ level, that you could
use in class.

Several student teachers commented that througlngeand discussing the case they
felt reassured that they are not alone in faciagsrtbom dilemmas such as those presented
in the case.

| feel I'm not able to say whether | completely enstand all the issues but | have certainly seen

some of the things Jamie mentioned in the classrdobelieve the issues that Jamie faced are

relevant at both junior and senior levels of thieogd. It is good to talk about these issues inslas

and get some ideas or feedback from others who bege in the same boat. This case helped me
consider strategies for motivating students ingumiixed ability classes.

It is good in that it enabled me to see differe@bgie’s solutions to problems. | came across this
issue and it is nice to see that | am not the onb.

All but one of the student teachers felt that ittwdohave been useful to study more
cases in the maths education course.

Be nice to get a variation of cases from prettydeth sailing’ to extreme.

Could be studies with actual teachers coming tlegelto discuss their problems. Investigating case
studies via literature only is less effective.

Comments from the lecturer following use of theecimeluded:

The discussion between peers in class was suct@sshowing that there are multiple ways in
which to approach Jamie’s dilemmas, and that tbéfgned approaches are tentative pathways.

The lecturer of the class stated that the most fdoaWwestatements from the
questionnaire responses from his perspective vileredmments that emphasised that case
method gave the student teachers opportunitiestoiss teaching in demanding classroom
environments, an aspect he had felt was well coverthin the previous class programme.
In written reflective comments following analysi$ the questionnaire responses, the
lecturer stated:

This has caused me to start examining my pradtiwender if our classroom discussions about such

situations had been too shallow in the past. Partapulture of ‘expert’ had arisen in the classmoo

where the confident and capable student teachetssbpplied strategies for dealing with some

situations which had made some of the other studaichers reticent to bring such situations up for
analysis, and had in fact left them feeling more/@dess.
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Analysis

There was strong support for more use of case rdettithin the course. Student
teachers’ comments indicated a range of reactionlet use of Jamie’s case. While many
found that the scenario gave them enough detatbeomeaningfully engaged in the
complexity of planning, some responded that thaiblef the case made it too hard to
identify the salient aspects. In contrast one studented further detail of the case study
teacher’s actions and of how successful her stegtdwmd been.

Most student teachers found the case useful farpgging the reality of the classroom
in the initial years of teaching. The most commecommendation from student teachers
was to work on cases earlier in the course, inqudar before the final teaching practice.
They suggested that such timing would have provideéful preparation for the
complexities of the classrooms they would facehanfinal teaching practice.

Two student teachers suggested that the issuesdvimulusefully supplemented by
bringing mathematics teachers into the class sessto discuss the dilemmas and
difficulties in their own practice. While this paissity could be pursued, we believe that
many teachers would not speak as openly as thevieweed teacher about such difficulties
in a pre-service classroom situation, a view shpsts. Our feeling is that case method
allows the lecturer more control in guiding theuss to be presented. Further there are
financial and logistical considerations involvedimviting teachers to tell their stories on
site.

Discussion and Conclusion

The pilot study results indicate that case methadle successful in engaging student
teachers in considering classroom dilemmas andsthdent teachers found it an effective
tool in their development towards being mathemageshers. The feedback and reflection
about this case study has encouraged us to cordeuetoping cases.

Responding to the findings of this paper we intémdlevelop cases which cover a
range of issues and levels of complexity and tainae to explore their effectiveness in
this and other pre and in-service mathematics eauncaourses. This will enable us to
introduce simpler cases early in the programmedingl towards cases of greater
complexity. Anecdotal reports from colleagues iatkc that case method also holds
opportunities for learning about teaching in othigriculum areas.

Working with authentic, unresolved problems reqiiitke student teachers to face
dilemmas that they may well encounter in their iag careers. We feel that the lack of
‘expert’ or ‘best solution’ is an important asp@&ftcase method as it helps develop the
reality that teaching generates issues that mag hawomplete solution. This helps show
that as teachers we have to move situations onnbyrilg we are making informed
decisions and taking what appears at the time tbdéest approach.

The formality of case method in contrast to dismus®f anecdotal stories provides
greater opportunities for student teachers to metarthe specifics of the case as they
develop and refine their planning and discuss tlesmes.

Our findings are consistent with authors who suppase method (Erskine, Leenders
& Maufette-Leenders, 2003; Barnes, Christensen &dda 1994; McAninch, 1995;
Wasserman, 1994). We have found that cases hayotéetial to enable student teachers
to grapple with the tensions of real classroomdssn a comparatively safe environment.
This allows student teachers to develop the sfallsdealing with dilemmas, to recognise
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that there are multiple pathways to moving situsidorward, and to recognise that
‘advice’ given by others while often received athautative, may be both contestable and
tentative. Scrutinising, evaluating, and choosingether to implement such ‘advice’

remains the responsibility of the person managihg tesson (Hughes, personal
communication, 2005).

Further study is required to investigate the extenwhich skills learned through case
method are transferred to the student teachers’teaching. Other questions raised by this
study include investigation into which aspects of pnd in-service education are best
suited to exploration through case method, how <ase be written to maximise their
effectiveness, and whether there is an optimalnoalabetween the teacher story and
theoretical perspectives within the case. We recenththe use of case method as worthy
of investigation by other pre-service and in-sexwitathematics educators.
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