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ABSTRACT

The present study investigates the potentiality of using drama as a
method of teaching mathematics in secondary school.  The resgarch  aims, as
derived from the analysis of the problem under investigation, are:

1."To idemtify the benefis and values of drama as a teaching method of
mathematics in the present classtoom conditions of secondary schools.”

2."To point our the limimtions that teachers  either face  when
attempting o employ drama as a teaching method or which prevemt  them fram
using it."

The research methodology constitutes twe parts.  The lirst part is &
pilot  study, which provides assistance to the better planning of the main pan
of the research and lo the objectives’ formuiation. The second pant is the
main  study which includes interviews with leachers and pupils, as well as
ohservation of three case swdies in a secondary comprehensive schogl in the
county of Avon.

The major findings of the present research which seems to provide some
resoiution 1o the question under investigation, are as following:

1: The benefits and the values, that drama has as a teaching method of
mathematics in  present classroom conditions of secondary school  lavel,  are
idenified as:

* provision of motivation and stimuiation, so that children can  find
an interest fer the mathematical activity,
encouragement of the  active participation,  communication ard
co-operation between the chiidren in mathematics teaching,
connection  and  relation o real life examples and concrete
experiences mainiy due to the content and the symbolism.

2 The limitations that leachers face when attempling to use drama 0
mathematics teaching or prevant them from it, are pointed out such as:

* time,
resources,
tegchers’ skills and akilities,
children's past experiences and atlitudes,
teachers’ attitudes and personaiity,
co-operation amongst teachers and departments.
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Through research studies, it has been revealec that children have
difficulties or feel unable o understand mathematics, and apply cedain
fundamental mathematical skils it reatife problems. At the same time
chiklren  leave  school with negative feefings towards mathematics, faiing 1o
appreciate the nature and the value of the subject (see Chapter Il, 2.2}

Some of the many causes suggested for these problems, are the iack of
appropriate learning environment and unsuitable teaching methods.

Many authors {Dienes 1968, Hughes 1987 and Orton 1987) have advocated
that the present learning environment in many classrooms, is unsuiiable  and
does not enhance the process of learning. There is a lot of pressure caused by
overloaded syllabuses, as well as the sublect appearing maaningless  or
irelevant  to  childrew's needs, and the fear of exams. A serious lack of
activities  which would  reflect real lfe situations and problems  has been
revealed.

Research (Schools Council Report 1965, Cockcroft Committee, 1982} has
revealed that the teaching methods which are now been used in the classroom  for
mathematics,  are stil traditional and consisting mainly of expositon by  the
teacher and consclidation of fundamentai skills. At the same tme, It has been
recognised that there is a lack of practical activities (see Chapter I, 2.3).
Children are not provided with the opporunity lo  employ the mathematical
skils they are being taughl in the classroom, 1o real life  siluations.
Therefors, the learning of mathematical concepts and algorithms  remains
meaningless  for  the majority of the children without any chance of  enjpyment

and real understanding.
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According to many authors (Johmson & O'Meill 1984, Nixen 1882, Bolton
1984), educational drama has aitered lately, and nowadays it is regarded as a4
valuable teaching method for many subjects in the curriculum (see Chapter 11,
Certgin  characteristics that make drama appropriate 0 be used in teaching are
discussed in Chapter L A summary of these follows:
Drama reinforces: - the active and personal involvement of pupils,
- their engagement to the task
- the pupil’s stimulation and motivation.
Grama provides: - situations for high intellectual exprassion
- connections with the real world
- experiences to gain confidence and cerainty.
GCrama sets up: - a leaming environment
- problem-solving and make-believe situations.
Drama provides - chances for better communicalion
- social refations and emational expression.
On the other hand, the features of mathemalics as discussed in Chapter
il, which alse constitute its importance for teaching and learning, could be
summarised in the following:
Mathematics: -ig an intellectual activity, as it makes people
think and leam.
- improves the imaginative and inteliectual

expression._

accelerates the logical and rational way of

thinking.

demonstrates lhe abstract way of Lhinking.

is involved with probilem solving,
- is a means for communication especially valuable

for complex situations,



improvement of mathematics teaching and leaming by using various forms  of
drama. A presentation of several research studies takes place in Chapter IV of
the present study. Although the employment of such methods has been proved
very efficient, there has been [itle research refeming to the application of
drama or othgr relevamt  activities to the teaching of mathematics in  the
secondary  school. it seems that in the secondary school, learning through the
active participation of pupils in the teaching process, through discovenng and
exploring and through personal experience on the teaching subject is  very
neglected. This  wvery fact has been pointed out by ssveral authors and  in

Chapter IV 4.4, there is a detailed examination of the matter.

Hearing in mind the vakable characteristics of drama as a teaching
method  and the features of the subject of mathematics, and alse regarding the
already identified causgs  of children's difficulties in undersianding and
appreciating mathematics, the tollowing hypothesis was formulated:

"The use of drama as a teaching method, facilitates and improves the

comprehension and appreciaton of mathematics in  the present classroom

conditions of secondary schools,

Lack of time prevented an objective and practical testing of the
effactivanass aof drama as 2 ‘eaching method in mathematics.  Asgssarch on ihe
abjective  effectiveness  of a cerain .teaching method obviously demands much
mare  time than the time available for the present dissertation, as t s a
complex task nreeding to be approached from various perspectives. in the
present study it was found impossible to investigate and to respond directly o
the effectiveness of drama as & teaching method in learning  mathematics.
However, the already formulated hypothesis is the basis of the present

research,  which  purpose is fo explain, clarty and test the  possibility of
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objactivedy proving it Theretorg, e aypoilesis unaer Invesigation WIS
the present study will attempt 1o exarmine, was formulated as following:
“There is 4 potentiality of asing drama as  a teaching method  of

mathematics in the present classroom conditions of secondary schoals.™

By the term ‘polentiality’ the researcher means:

First, what benetits and values of drama as a teaching meathod could be employed
for the improvement of mathematical learning in  the present Classroom
conditions of secondary schools; and second,  what limitations  {problems.
obstacles) may the teachers face in attempting to use drama as a method of
teaching mathematics or prevent them trom using it.

Ona must take into serious account both the benefis and wvalues, as
well as the obstacles that teachers may face when a new teaching method i5
being examinad. The researcher regarded as importart o investigate the
benefits and vales of drama in mathematics leamning, with respect 10 the
educaticnal  philosophy and purpeses that any teaching method should  maintain.
At the same time it has been considerad equally important fo examine the
limitations and obstacles that may prevent teachers from employing this method.
It is of essential imporance - when thinking and planning for education - 10
have in  mind the real dimensions of the situation that the actual teaching
practitioners  face on an everyday basis. Their cpinion should be valuable for
the regsarch puprose.

Thersfore, the aims of the present research, as they derive lrom the
analysis of the hypothesis under investigation, are:

1. "To identfy the benefits and values of drama as a teaching method

of malhematics in the presemt classroom  conditions af secondary
schoois.”

2 "To point  out  the limizwions  that wachers ¢ither face when
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thern from using it."

Having narrowed the scope of the research, the necessity of developing
an  appropriate  methodology  arises. Iniliaily, a piict study took  place.
testing and evaluating the hypothesis under investigation and  helping the
analysis and the formulation of the ohjectivas. The researcher would
therefore, he able to plan and design the main part of ihe research more
precisely considering the rea! dimensions of the problem.

The pilot study was an informal discussion with the maths teachers of a
secondary school in Avon, who constiuted pat of the fulure sample of the main
rasearch. Therefore, from the pilot study e researcher obtained a  better
insight goncerning the t{eachers’ appreciation of the learning difficulties ot
children in  mathematics and the Hmitations that maths teachers face when
challenged with new teaching methods.

Consequently, the results obtained by the pilot study assisted in  the
formulation of thie following objectives in accordance with the rasearch aim.

O1: To idensify the importance of teaching and learming mathematics, as
well as the  appreciation of mathematncs from the  teachers”  and
pupils’ point of view.

0z: Te idetify  the  difficuies  and the reasons rhich cause
difficuldes for many children when anemptng o understand and
apply mathematics.

03: To examine the teachers’  apitpdes  and  opinions  towards  (wo
different methods  of  teaching  mathematics; the investigation and
the exposition by the wacher.

0a4: To examine the benefits and values of drama as a teaching  method

of mathematics in the secondary schoal level.
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(oo 1o investivue  ihe  lmitbons U odchers face, when  alleoipung
to use drama in mathematics f(eaching, of the obstacles that prevemt

them from using il

The main study took place mainly in a comprehensive secondary school in

Avon, by seeking interviews from both maths teachers and pupils and Dby

observing three case studies. However, another two comprehensive  secondary

schools, one in Oxford and the other in Milion Keynes wera visited, seeking
interviews from maths and drama teachers who aleady had experience in the

employment  of drama in teaching mathematics. it was regarded as important 10

consider bath the experienced and the inexperienced teachers' point of view, in

order to gain a giobal aspect of the problem and bring in all the dimensions.
The pian of the research was fermulated as tollows:

Stage A: Imterviews with two different samples of teachers. The maths
teachers of the comprehensive secondary school in Avon who did not
have any previous experience in using drama for mathematics teaching
and three maths or drama teachers from the secondary schocls in
Oxford and Milton Keynes, who aiready had experience in using various
forms of drama in teaching mathematics or othar schoal  subjects.
Both sources of data have been regarded as valuable: especially from
the source B it was expected fo gain data concerning the benefits and
valyes ¢f drama as a teaching method.

Stage B:  Interviews  with the pupils of the comprehensive secondary school N
Avon, They revealed the importance that mathematics had tor the
pupils and the problems and difficutties they face in the learning of

the subject.



Stage G Cbsarvation of three case siudies where mathematics were faugnt oy
using different forms of drama.  The three case sludies consisted of
three  different classes, again in the comprehensive secondary school
in  Avon, in an attempt to gain practical experience. In addition to
the rfesearchers observation, inerviews wilh beth ihe teacher and

the pupils took place aiter the completion of the case studies.

The presentation of the whole study begins with the introduction  in
Chapter | Afier the intoduction the literature review follows which includes
three chapters i, 1l and iV.

tn Chapter I, the featurss and characteristics ot mathematics that add
to the importance of teaching the subject in schools are examined. Following,
an  attempt s made to point out the deficiencies, problems and  difficulties
that children face in understanding, leaming and applying mathematics.
Finally, the causes of these deficiencies are investigated in terms of the
teaching methods applied in the classroom and the leaming ervirgnmaent.

The recent development of educational drama is examined in Chapter I,
as well as the predominant theories conceming the view of educationat drama as
a way of aeducation and as a method af teaching. Consequently, the differant
types and forms of drama are presemted as well as ils  characteristics and
features. Finally, thers is an attempt to examine the function of drama as a
leaming medium. A the same time examples of the employment of drama as a
method for teaching other subjects are presented.

Through Chaptgr IV, the function and the potentiality of drama as &
teaching method for mathematics is investigated. At present, lhere is not much
in the literature conceming the employmenl of the whole range of the various
types and forms of drama in mathematics teaching. However, centain types such

as simulation games, representational play, role-playing and sociedramatic  play

have been researcned for their iunction i malhematics  earning. Dienes’
theory on the role and function of play in leaming mathematics is examined and
several examples of work published by individual teachers are presenied  in
order 1o indicate the benefits of using drama as a method for  teaching the
subject of mathematics.  Finally, the potentiality of the employment of this
method in secondary schools is discussed.

Following the feralure review, the presentation of the methodology 10
detail takes place in Chapter V. Chapter VI inciudes the presentation and the
analysis of tre findings oblained through the research.  The conglusion  is

contained in the last Chapter Vil

The present study is encompassed in the context of research  into
teaching  methods. In particelar, it assists research  concerned  with the
improvement of mathematics teaching.

Acecording to  Langeveld {1965), "Educational  studies... are a
"practical  science’ in the sente (hai we do nor only wanl (o know facts und (o
understand  relations  for  the  sake  of knowledge, we Qam o know and to
understand  in order to be able o agt and act 'better' than we  did befare”

(p-4).



CHAPTER Il

MATHEMATICAL LEARNING DIFFICULTIES AND THEIR CAUSES

e g

o

2.0. INTRCDUCTION

In this chapter a brief presentalion of the features of mathematics
takes place with an attempt to point out what gives the subject is impariant
profile both in society and in school life.

Although  mathematics is regarded as an important subject to be taught
in schools, most children face difficulties understanding and appreciating the
nature  of the subject. Much research {Schools Council Report 1985, Cockeroft
Committee 1982y has revealed that most people fail to  achisve cenain
mathematicat  skifls in school, and most importantly children leave school with
negative fgelings towards mathematics.

Consequantly there has been an attempt to examine the problems  and
difficutties  that  children face in learning and  comprehending — mathematics.
Children seem to have difficulties to recalt  from memory aiready taught
knowledge in mathematics, as well as to remember, and use effgctively,
algorithms. However, according to Oran (1987), the most difficult  problems
they face are in understanding concepts and in  being azble to manage
probiemn-solving.

Finally, there is a reference lo the reasons which cause thase
difficulties, with  emphasis on those reasons which concern the  inappropriate

leaming environment and teaching methods.



There seem to be differemt approaches lowards the discipling  of
mathematics and  different appreciations cof the nature of the subject amongst
peapla. The ussfuiness and the importance of mathematics has been seen from a
range of diftarent perspectives, sometimes contradictory.  For  the  average
person, mathematics is the sclence of numbers and shapes, as well as, the basis
of technology; whila others regard mathematics as & creative ar, and as an
aesthetic expression of the human intellect.

Kline (1982), claims that *Fewer people seem 1o be aware that
mathematics carries the main burden of scientific reasoning and s the core of
the  major theories  of physical science. [t is even less widely  known  that
mathematics  has  determined  the  direction and coment  of much  philosophic
thought, has destroyed and rebuilt refigiows docwines,  has supplied  subsiance
to economic and political theories, has fashioned major painting, musicaf:
architectural and fierary sryles, has fathered our logic, ¢nd has furnished
the  best answers we have lo fundamenia! quesions about ihe nalure of man  ond
his  universe. Ay the embodiment and most powerful advocate of  the  rational
spirit, mathemarics has  invaded domains ruled by authority, custem, and habit
and  supplamted  them  as the arbiter of thought ond action. Fingily, as an

incomparably  fine  hwman  achie math ics  offers  satisfactions  and

aesthetic  values  ar leasi equal (o those offered by any other branch  of  our
culture” (.15).

Howaver, many people are aware that mathematics is not anly the ability
to cope with the arithmetic which is used in an every day basis, such as having
the skill to add, to subtract, ‘o multiply. it provides turther concepts and

skils needed by technology. science and art. There is a whale branch  of
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philesephy, called the Phiosopny of Mathemaucs devoisn 10 answes lhe
question: what is mathematics?

Ernest  (1988) in his article "what is mathematics”, refers to  Johnson
and Rising (1967} who provide an overall picture of the different viewpoints
towards mathematics in an attempt to combine many of the ideas {Ernest, 19886,
pp.3-4}.

They mention that mathematics has been seen as a logical and powertul
way of  thinking as a way of thinking, it is uged w0 solve all kinds  of
problems  in the  sciences,  government and  indusiry”. At the same time
“machemarics is a creation of the human mind, concermed primarily with ideas,
processes  and  reasoming”. They f{uther explain that ".. ar a way of
reasoning, it gives us insight into the power of the hwman mind ard becomes 4

chalfenge (o intellectual curiosiy”.

Consequently,  they refer o mathematics as "an organised strucwure af
knowledge” and they <clam that as in philosophy and  thedlogy, logical
structures in  mathematics begin with certain undefined terms. “These  undefined
primitive terms. such as point, line and plane in geomelry are used to describe
certain  ideas”. Further, ) mathematics has alse been seen " a5 o language. &
language that wses carefully  defined terms and concise symbohe
representations, which add precision to communication”.

The Cockeoroft Committee (1982}, believes that " alf these
perceptions  of  the  usefulness  of  mathemotics  arise from  the  fagt  that
mathematics ~ provides  a means of communicaidon which 5 powerfid, concise  and
ungmbiguous”  {para 3} Because of is clarity and perception, mathematics
enables us to complete complex tasks, to perferm ditficult computations and to

solve problems, thal would be impossibie in any natural language.

Johnson and Rising (1867). point out that Mathematcs is also the sludy

13



of patterns. As an example they present the “Radic waves, molecular
SITUCTHrer, sequences of wuwmbers, orbits of celestial bodies and the shape of
the  bee's cell (or even the seeds of flowers) all have patterns that can  be
described and analysed mathematically”.

Finally, they emphasize that mmathematics is also a creative art
claiming  that "The beaury of mathemaiics can be found in the process whereby a
chaos of isolated facts is trangformed inte logical order. The exploration of
rew  deas  and  the invention of new mathematical structures dre chatlenges 1o

the creativeness, the imaginatipn and the ftidtion of the mathemarician”.

Because of all those characteristics, mathematics nowadays has been
regarded as more impertant for lile and work than ever before. Bruner (1968},
claims that aithcugh mathematics is a new invention in the parspective of man's
cultural  history, # has been proved very powerful and he states that people
should  understand the ideas that lie behind the scientific advantages if  they
are not to live in "embarrassed dread” in the century ahead. The  Cockeroft
Committee  {1982), makes & clear that: ".. ir would be very difficult -
perfdps  impossible - 1o live a normal life in very mauny parts of the worid  in
the 20th century without making use of mathematics of some kind” (para 1).

In para 12, the Cockcroft Committee claims, armongst others, that
. the mathematics teacher has the (ask of enabling each pupil o develop,
within s capabilities, the mathematical shkifls  and  understanding  required  for
adult  life,  for  empioyment  and for further studying  and  training. " and
“w. @ helping each pupil io develop as for ar possible his apprectution and
enjoyment af mathematics  itself and  his  realisation of the role which it has
played  and  will  continue io play both in the  development of  Science  and

technology and of our civilization™.
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Thersiors,  mathemaucs 5 considered  as a  scoect  of  essenhal
importanca o be taught in school, and there is a greater social and  parental
pressure  for  children lo succeed at mathematics than at many other subjects
such  as history or geography. Even though children face many difficuities in
learning mathematics and sometimes they fail to accomplish the necessary

mathematical skills that are required by them .

23, Difficylties jn leazning mathematicy

In recent years there has been considerable discussion about the
teaching of mathematics i school, both in Britain and ateroad. Much  research
has been concerned with  the difficulties that children face in learning
mathemalics as well as the reasons which cause those difficulties. One of the
most important contributions in Britain  has heen the report of the Commiitee of
Inquiry  into the Teaching of Mathematics in Schools, under the chairmanship of
Dr W.H CGockcroft.  The Cockcroft Committes, was set up in 1978 as a direct
response to the broad public concem about mathematics education. It was
mainiy  concerned  with examining the deficiencies in  children's  mathematicai
skills and to make recommendations for mathematics teaching.

The Cockereft Committee (1982), among other things claims that
stangards of numeracy are generzlly inadequate, that school fails to assure the
mathematical  skills necessary o peopls for both their lifa and work, and that

most children leave school with negative feelings towards mathematics.
##  would be beipfut to explain briefly what constitutes mathermatical
leaming bafore proceeding furiher.  Brown (1978), suggests in a clear way that

thare are four types of mathematical learning: recall, aigorithmic garning,
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conceplual learning and problem solving.  Children seem to have problems and
difficuities in each type.

Children shouid be able to recall from memory a variety of  different
gymbols and formulas in  mathematics, such as words, symbois, facts and
theorems. The learning of malhematics is alsc concerned with the leaming of
algorithms such as jong multiplication and division, muttiplying and dividing
fractions, adding and subtracling fractions. At the same time the learning of
mathematics consists Jargely of building and understanding of new concepts onto
previously understcod concepts such as  percentage, relation,  simiarity,  limit.
Finally, problem solving is the process by which the learmer combines
previcusly leamt elements of knowledge, rules, techniques, skills and concepts
to provice a solution to a novel situation.

A serous problem s that children have difficulties  recalling  and
presenting; difficulties to remember. According to Oron (1987}, memory  has
been the focus for considerable research effort by psychologists over  many
years. it was balieved that our powers of memory could be improved by
exercising  them. However, the madern view is that memory 5 a feature of
overall intellectual capacity which is different from person io person. in the
past, repefitive practice and the rehearsal was thought to be the answer to the
problem  of fixing knowledge in the memory. However, Claxton [1284) and  Skemp
(19713 agree with Oron (1987}, who claims that “retention and  recall  are
easier  if  what is learnt {5 meaningful in terms of the nerwork  of  knowledge
already held in the mind of the learner” (3.25).

Children  fage  dilficutties to ilgarn the  step-by-step  procedure  of
algorithms  either because they cannat understand the point of leaming them or
because they cannot make any conneclion to their previous experiences.
According to Odon (1887), "A werrying feature about algorithms in mathematics

i that many which we expect children o remember and wse with confidence  are
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meaningless to the pupils, in terms of worthwhile knowledye and  are someiimes
completely irrelevant” (p.29).

The tearning and comprenending of concepls is fundamental  in
mathematics. However, concepts are difficuit to be lsarmt and taught. Orton
(1987), states that although children face problems in remembering facts  and
formulas  or  leaming  meaningfully the procedure of algorithms, the  hardest
aspect  of afl fs the realisation of the conceptual structure of  mathematics.
Skemp (1571}, claims that we must not expect children to lsarn by  detinition.
Gagne (1985) also argues that every attempt to define mathematical concepts is
most likely to be a failure and unprosperous.

Many children face  difficulties in problem-sotving. The  Cockeroft
Committee  (1982), has revealed an inabilty of the majority of people o cope
with  practical problems, In para 249, # is argued thai although the  ability
to solve problems is at the neart of mathematics, many pupils have great
difficulties in problem-salving which is the ability to apply mathematics in a
variety of situations.

Orton (1887}, claims that textbooks combine usually a sat of  routine
exercises which are unlikely fo involve problem-solving in the current accepted
sense. One aspect of problem-solving in mathematics is that often the problems
are divorced both from the mainstream subject matter and from the real world.
Such puzzles may interest some children, but others may not see the point  and

be demativated.

In addition  to  the deficiency that children  have in  learning
mathematics and  paricularly in  problem solving, the Cockcroft Commitiee
{1982), reported that many children leave school with negative  attitudes
towards mathematics, and that many adults have deeply rocted feelings of

anxigty and inadequacy about the subject. Children - and not only them - fail
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to appreciate the nature of mathematics.  Orton {1987}, points out  that a
decision 1o study mathematics does not imply a positive liking for the subject.
Children  usually opt for the subject because it is generally agreed that it is
a uselui  subject. Mathematics was censidered to be a high  status subject,
particularly by boys. As R has been revealed fom Cockcroft commitiee  the
majority of pecple regards mathematics useful mainly for better jobs and

qualifications.

Kline {1982), argues that ". educated  people  almost  universally
reject  mathematics  as  an imtellactual  interest.”, because “.. schoel  courses
and  books  have  presented mathematics as o feries of apparendy  meaningless
rechnical  procedures..”.  He continues claiming that due to the above  reason

mathemaiics desached from its  rich intellectual  setiing in  the culure  of
our civilization and reduced 1o a series of  techuiques has  heen  grossly
distorted... Consequentty, a subject thar is basic, vital and elevating is

neglected and even scorned by otherwise highly edurated people” {p.15}.

it appears that having the ability to perform basic skills of aumeracy
is not enough, the most imporant is 1o be competent in employing these skills
to real life practical problems. %t has also been revealed that the  maionty
of chidren ‘teave school without this  “wider mathematical  understanding™.
Finalty, most scheols are not considerated enough in  growing this  “wider

mathematical understanding™.

Dienes (1968}, advocales thal mathematics is an intellectual  activity

which should add to the quality of the personal and cultural development of the

person. However, he argues that ™. it s quite clear that things have  nol
worked  ow this way. Mahematics i5 nor used or emjoved by people after  they
18
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leave school, o that if our aim was o allow children (o pariicipate in this
aspect of ouwr culture, we have certainly largely failed" (p.154). Why is this
so, and what is it about the present planning and application of mathematics
teaching which  prevents  most chiidren from appreciating the beauty and the

power of mathematics?

1.3, Reasqns for difficulties in mathematics

Gannon and Ginsburg (1985}, in their arlicle “Cnildren's Difficulties
in  Mathematics®, ¢l@im that most problems in  schools  stem from  social,
personality —or  educationai factors. Oron {1987), attempting to  answer  the
guestion "Why do some pupils achieve more than aihers?", identifies reasons
such as individual differences, certain intellectual abilities {convergant and
divergent thinking, spatial  ability}, gender-related differences and finally

preferances and attitudes.

The leamning environment, often inappropriate,  causes psychological
problems  anxiely and panic for some childran.  Buxton {1981}, claims that the
anxisty and panic thai some children face, causes de-motivation.  Some  children
do appear 0 panic quite badly, and this is clearly not helpfut in  fostering
leaming. We do not know what such anxious chitdren might achieve under
different  circumstancas. 4 is not pessiblea ‘o completely separate  out the
cognitive fagtors {intellectual skills, ahilities) from the affective
{interest, attitude,  values  and appreciations).  Therelore, the  probiem of
de-motivation  through  anxiely exists, Russel {1983), points out that  pupils
often  perceive that mathemalics classroom is a place for competition, which is

attractive to some and not to others. Hudson (196€), and Russel {1983), agree
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that mathematics does not involve the learner in Tevealing emotions or opinions

10 others. This actuality is not atiractive to some children.

Additionally 1o the anxiety and pani¢ that some children may experience
there 1s also presswre placed on them. Hughes {1887), claims that many of the
problems seem to arise from the pressure put on young children through  their
school  lives sither by overloaded syllabus or by pressure of exams, especially

for the subject of mathematics.

Therefore, the learning  environment s usually unsufable, as it
creates  anxiety, panic and pressure for the children and finally demotivation.
Another reason that causes demotivation is that the provision  of  meaningful
relation  of the mathematics being taught in schools and real life is  missing.
Mathematics is mainly concerned with abstragt concepls, therefore 1t s 2
difficult subject both to teach and to learn.

The Cocksroft Commitee  (1982)  claims that the application of
mathematics must invoive not only the use of these abstract concepts tut  also
ths  Iranslation from the real life inlo these concapts and the opposite. The
latter is often neglected in the every day teaching process. For this reason a
ot of emphasis has basn gven by the Commitiee which claimed that the  method
of teaching Mmathematics is still traditional and 1 Is constituted mostly  of
exposiion by the teacher. They stress that the lack of practical work,  and
the lack of reflection on real life situations bring lack of interest and lack
of motivation.

The Cockcroft Committze i para 243 advocated (hat in order for
mathematics leaching to be successful for children of all ages, it must include

the proper mix of ingredients,
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"Maihematics feaching ai all levels should include opporiuniifes for
i} exposition by the teacher.

i discussion between teacher and pupils and pupils themselves.
i) appropriate practical work.

iv) consolidation and practice of fundamental skills and routines.

v) problem  solving, including the application of  mathematics to
everyday sifuations.
vij investigational work".

The above list is not new and represerds an approach that has been much
advocated for many years. Al the evidence through the Gockeraft  Commitiee.
indicates tnat in most classroom teaching, i is the ingredients of expoesition
and consclidation which predominate, while the use of practical work, with rare

exceptions, is almost non-existent.

The assumption is that children, particularly young chiikdren,  learn
best by proceeding from the concrets to the abstract. Piaget (1952, 1362,
1973) and Dienes (1968}, wera irom the first strong advocators af this  view.
The Cockcroft Committee {1982), suggests that for most children  practical work
provides the most effective  means by which understanding of mathematical
concepts is developing. They stress the lack of practical work a3 a2 reason for

the difficulties that children face in school.

Hughas (1987), claims that ways should be found to buit in the tlalents
and irterasts that  children possess when they first start school and S0 1o
reduce the large number of children who leave school facking both comprehension
and interest in mathematics. He claims that chikiren possess s0me ‘hitherto
unsuspected’ abilities 1o understand certain mathematical concepts before they

go to school He claims that young children have natural abilties to think o
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mathematical  concepts  and befieves that these abilities should be given much
greater  recognition  than they are at present. This point of view has been
advocated as well by Dienes (1868}, in his experiments. These abiities  are
then contrasted with the difficulties which many children experience when faced
with the more format mathematics of school.

Orton (1987, stresses as a paricular reason for the problems,  that
certain  topics in  mathematics ﬁrere consicdered imelevant by pupils. He argues
that we all have a greater capacity for learning when we really want to jeam:
“We cannot égnore the effect om quality of learning, on  motivation inrerest,
determinaiion and the desire 10 succeed. The search {5 comiinually for ways o
make schoo! mathematics more appealing and  excidng, more relevant and  useful.

because we  know  that children learn much bewter  under  such  circumstances”

{p.9).
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2.4, CONCLUSION

As it can be concluded from the above, although mathematics has been
regarded as an important subject, chikdren often have little  appreciation for
it and most children lace difficuities. The most sericus problem  has  been
considered  to  be the disability that children have in problem-solving and  in
appreciation of the nature of mathematics.

The creation of an appropriaie lsarning environment seems important.
Diengs (1968) claims that a rich learning environment is  necessary and he
suggests that the employment of various teaching mathods is important.

Another  interssiing point, based on the agreemert of several  authors,
is that a precondition for understanding mathamatics is to have an appreciation
of the subjec. However, this appreciation is lacking and  most childran
raintain negative feeiings.

There is a generai agreement that there is a need for more active work,
more  practicat activities in a leaming environment which is meaningtul to the
childrean and at the same time more suitable to their nature. Children need o
be stimulated during the teaching. They need to find their task  interesting
and find a meaning in being engaged in it. They need to discuss and 1o
cooperate  among themseives and with their teacher. Finally they need to leam
tow to use and enjoy mathematics.

The traditional way of teaching, using merely  exposition has been

proved in practice to be unsuitable tor the majority of the children.
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CHAPTER I

DRAMA AS A TEACHING METHOD

ay -prt s T L

-

3.0. INTRCDUCTION

This chapter examines the devefopment of drama in our century.
Emphasts s given to Dorothy Heathcote's philosophy and theory, because she
strongly advocated drama as a precise leaming medium and as an impertant
methad of teaching cther subjects.

Consequently, the different types and torms of drama are demonstrated,
since drama is not just theatre in the school timetable.  The characteristics
and features of educational drama are also examined, with an attempt 1o axplain
why drama has been considared as an invaluable teaching aid.

Finally, the function and the role of drama as a mgthod  of teaching
other subjects is  investigaled, and some paricular examples of individual

teachers’ work are presented.
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3.._The development of educational drama

According to Johnson and O'Neill (1984), educational drama has alered
during the second half of our century and it is still changing. In the latest
years amphasis has been given on the recognition of drama as a precise teaching
instrument which works best when it is part of a leaming process,

Bolton {1984}, ciaims ihat educational drama has been asscciated with
the progressive and romantic stream in Education, influenced by the notions of
Roussear  and  Froebei, and the  principles of  chid-ceniredness  and
seff-expression, as well as, the New Education movement in 1870s which
introduces  the rotion  of ‘earning by doing’, ‘activity methods' and  ‘play
way’. Bolton continues that, aithough sducational drama started with a comimon
base, two sets of drama teachers couid find no basis for speaking to  each

other. They are those who $ee drama as a preparation for perormance and

theatre, and those who beiieve into drama's power of improvisaten and -~

exploration. 4

However, drama and theatre came o be two diferent concepts. Slade

{1954), makes it wvery clear that he sees theatre as a fina siage in  the ¥
chid's development.  The Intemational Ercyclopedia of FEducation  (1985), E
explains how educational drama is viewed today in  schools. .. modern ;

i

educators  use  the  term 'educational dramg’  interchangeably with  'creative

o
R
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b

dramatics’, ‘drama  in the  clagsroom’, ‘informal  classroom  dramd and

g 2

‘developmen;  drama’, Egrtier  educators  often  use  the term  playmaking’
synonymously with the terms given above Educational drama, a5 praciiced in
today's schools, encompasses all types and forms of improvised drama  intended
to  have educatonal outcomes™ (p.1453). Johnson and O'Neill (1984}, claim that

"Drama it considered as a  wnigue leaching ool vitel for lungnage  development
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and  invaluabie as &  method in the exploration af  other subjecs’ (P42}

Therefore educational drama today, has been viewed as a medium for learning.

Bolton  (1984), referring to the evolution of educational drama, has
examined extensively the theories and philosophies of many main contributors in
its developmant. The scope of the dissertation prevents the examination of all
the theocries and philosophies, so reference will be given here oniy to  Brian
way and Dorothy Heathcote's contribution. Brian Way's view will be examined
here, as ha s one ol the advocators of the distinction between drama and
theatre, and has introduced the warious dimensions that educational drama  may
take:  and Dorothy Heathcote's as she has perceived drama as a learning medium
for other subjects. Belion {1984}, claims that Brian Way and Dorothy Heamcdi??

believe in the importance of intuition both for the teacher and for the child. e

Brian Way has developed the philosophy and methodology of  child-drama
along a broader front.  His work has embraced children's  theatre, classroom
drama and the integrated ars. Brian Way along with otfher educational
thinkers, rellects the changing conception of drama in the classroom during the
last decades. He has helped drama teachers by broadening the coliection of
activities  that  might be included in a drama lesson, believing that  teachers
should have the freedom to approach drama from different perspectives according
to  their skills and the individual class's needs ang abiliies. He opened the

doors o all kind of activities (games, role-plays efc) to be done in the name

of drama. Hz was the innovator for the audience participation in children's
theatre. He is interested in introducing direct experience into education and
giving  children  different  opporunities  {ways) of  learning. Way  [1967),

distinguishes  between  drama and theatre. "Theatre i[5 largely concerned  with

communicaticn  Detween  actors and  an owdience,  drama is largely concerned  with
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experience by the participants, irrespective  of any fungtion of communication”
{p.3). He describes drama as a participatory activity and emphasizes the
individual  experience.  Much of that experience will consist of  improvisation
which  stimulates the imagination and encourages its expression in physical and

vocal terms, It has no particular concemn with presentation and performance.

It is interesting tc examine closer how Heathcote (1971) defines drama

as she is considerad one of the founders and most strong advocators of drama as

&  teaching tool T define educational drama as being anything  which involves
people in  active role-igking simations in  which amimdes, not  characters  are
the chif  concern, lived at life-raie f{that is discovery at this moment, not

memory  based) and obeying the ronwal laws of the medium. [ regard these laws
as  being: a  willing suspension  of  dishelief; - agreement  io pretence;
emploving all past experiences available to the group at the present moment and
any  confecture  of imagination they are capaeble of, in an attempt (o create  a
living  moving  picture  of  life.  which at surprise  and  discovery  for  the
participanis  rather for any onlookers. The scope of this iz o be defined By
story-line and  theme, so that the problem with which thev grapple it clearly
defined. {  moaintain  thar  problem solving is the  basis  jor  learning  and
maturation” (Pp.61-62).

Heathcote  advocates the use of educational drama in setting up an
appropriale  envirpnment where problem  solving is  the central  aim. She
perceives  as  very important the creation of active situations where  children
are called to empioy all their abilities and skills and come in some kind of
emotional  relationship with athers. At the same time she believes that drama
must have a ‘story-line’, a comtem or 3 subject matter in order to create  a
prablem-salving situation. She is interested o give children an educational

opportunity to provide ways and chamnels where children can eam. This is the
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gssantial characteristic ot  Dorothy Heathcote's  philosephy  and thecry
concerning  the  educational drama. Boflon (1984), pointing ocut this  leature
claims 1hat Heathcote's drama is thematic (has contert; and that i aiways has
a feeling of quality (emotional overones). She has a thematic way of looking
at content and it is exactly this way of looking at drama that makes it a
powerful teaching medum. For her drama has more than one meaning according (o
the different conterts. Thus, the teacher having chosen a certain topic  to
teach, can use the appropriate “story line” or content for hissher drama.  in
order to achieve histher teaching pupreses. The  thematic  difference  was
revolutionary and it is & key difference between Heatheote and  other
contributors.

Heathcote {1973}, expects the children to operate intuitively in  the
"make-believe”, but she believes that intuition can be a refined  instrument,
accompanied by a high degree of awaraness, at its best. bringing about
reflection on what one experiences even as one experiences it.  For her, man's
curiesity about the word is the wvery source of her interest in drama and of
her interest in education and ffe. Sha uses the expression ‘to live through'
- which is the meaning that Greeks give to the word 'drama - to describe the
context in which she considers drama and the child's growth (p.B0). Heathcole
tends to see 'personal ergagement' with the waorld through dramatic action as a
proper way of helping the child to know the world. Her aims in  drama are,
amongst  others, to respect the children’s needs and ideas. to use their ideas
and make them work: she regards the effot made by lhem when they work through
drama o be more imporant then the result.

. Another  impertant  feature  in Heathcote's philosophy ang  theory  of
aducational drama  is  that af and science must be part of each other She

advocated that both art and science are abouyt how man makes sense of the world

haishe lives in. Heathcote uses both of them in her teaching.
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The word drama may appear on a school timetable under any number of
different names and pseudonyms. Deriving mainly from Brian Way's influence, i
is believed that teachers should be free to approach drama teaching from where
they feel happiest and most confident.

Boiton {1879) atterpts  a classilication ot the main kinds of drama
experiences that are promoted into schools and colleges. He says that  the
basic experience of drama offered to chidren falls into four major types:
exercise, dramatics  playing, theatre and drama for understanding. Here i a
summary of what he suggests as the main characteristics of each type.

In the type of exercise the fellowing forms of drama are included:
directly experiential, dramatic skl practice, drama exercise, games and other
act forms.  The most common features are. the specific goal often krown to
both teacher and panicipants, and the answer to be found.  Some kind of
‘rules”  are uysually clear. Problem solving is often the main aim. Most often
the paricipants are required to apply a high lavel of congentration and energy
untit the geal is reached According to Bolton, exercise in  drama s an
amalgam of stexctiral, sduceticnal and psycholegical fzatres,

ramath ing, which is the second type, hags a fxed place and
situation and there is usvally a story-line. A basic characteristic here is
lhat the energy leve! is high and that there is freedom for individual
creativity. f# can also promote diferent degrees of co-operation  ang
commitment,

Theatre, according to 8olton, is based on sharing with an audience in a
tormal or imformal sense. 0 this type |, there is a demand for  Clarity  in

speech and actien, as well as, a demand {or commitmenm and ce-operation. The
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external features of the action must convey the meaning of the play and story.

Finally Bolton names the last type, dramg for understanding: in  this
type, drama's most  significant feature is the ‘internal action'. Into this

type Boiton includes "symbelic’ and "make-belisve’ play.

Heathcote {1984}, claims that one g¢an appreach learming through
drama in  wvarous ways. She says that "each way makes a different journey, a
different kind  of demand on your plonning and a different kind of demand  on
vour class. Each way makes a different kind of learning happen”(p.205).

However, Heathcote  attempts & different  classification  considering
seven different forms of drama:  roles, mantle of the expert, analogy, text,
dange-forms, simulation and games. In a summary, she explaing analytically
what educational outcomes a teacher shoulkd have in the employment of each form.

In roleg, a person is the challenge. By using rmle-playing a  teacher
can teach facts and pese questions. It is a way to challenge atlitudes and
demand ungerstanding. Through the mantle of the expen, the class is set upon
a task in such a way that they function as experts. Using the ‘mantle of the
gxpert’  type, the teacher demands a commitment from the children to l2arn  the
information  and the skills they will need. Heathcote mentions that because of
the need of *he infermation this type of drama afows the teacher to use drama
directy to run afongside and feed of the curriculum.  Further, the teacher
gains  a discipline in the class which is provided by the framework of the work
and where atfitudes are contained without hefshe imposing rules and  demands.
Finally, this type provides a task origntated sifuation where the jeb in  hand
must be done first.  So, daing the job, fuifilling the task, is the  vehicle
which  starts;  creative ideas are following. In the analogy, one real problem
is revealed by an exact parallel fo il Heathcote explaing that analogy is the

best way of making something fresh and worthy of consideration when it has
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become too  familiar, too full of prejudice. it provides a new face for old
material.  Every theme or concepl is capable of having an exact parallel i you
understand that it is the inner form which s important, Text is the
interpretation of someone else's work in the means of learning. n the
danceforms  the emphasis is on  non-verbal signals, experiences  and
axplanations, which become the means of discovery. Dance forms can be used
when the teacher decides that histher statements are complete without the needs
for  waords, By using simylation, a teacher may gain an expioration of
interaction and a chance to see the Tesults of his/her action on other people.
Simulation  gives an opporunity to  work with fesling  and thoughts
simultanegusly. In games, ithe rules lead and control the playing. Games have
a central idea to suggest the task and the actions follewing the task. The
task and the goals are clear to be seen. Rules allow the teacher to be an
squal  player. Games usually have formalized processes and this can allow &
problem to  be clearly seen and repeated.  Temporary refief trom emotion  can
reveal the spine of the problem. Cut of this insight comes energy and the
pumose is clearer.

Finally Heathcote claims that whatever moda of drama is used, the first
central part of each lesson 5 !ha focus. “Out of the focus the task can  be
found  and el Ous of the task arises all the potensial learnings on  which the

teacher can focus for further tasks™ (p.207).

Furthermore, Heathcote {1984}, explains analyticatly the
characteristics and the potentialities of educational drama. The f{ollowing is
a concluding picture of drama's feature according te her view as well as a

picture of how drama functions.
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R People have 1o work out the lives ihey are pretending o lve In
a together way, So drama demands co-operation.

2. People have (o employ what they already know, abour the lfe  they
are  (rying o live. 8o drama pus life experience 10 use and  makes  facwual
experience (informarion) come il active employment.

3. People  have to be able w live in rwo worlds at once and not  get
them mixed up. So drama uses ficlion and fantasy bwt makes people more aware\
of reality.

4. Drama stresses agreeing o all trying to susiain mutual support  for
cach other while allowing people a chance to work  differently to  bring  persondl
ideas into whole,

5. People have to express thinking, feefing. dcdons o each other,
If they do not then no one in the group knows what is going on. S0 drama makes
people find precision in communication.

5. Drama uses objecis bwt often in a symbolic way. So drama Stresses
the use of refiecion symbols come  ordinary,  bul :.I‘w aredigary  also & seeH 0
be symbolic,

7. Consequently,  drama  introduces you to living out ; rises in 4

resting kind  of  way i sty your attitudes and  your  present  capacities”

{p.207).

Drama has been regarded as an art form, self expression or as means far
communication, It is a paficipatory activity developed primarily  from  maving,
speaking and  thinking. The formalization and discipine ol these basic

elements of human creates the art of drama.

Atempting  to  peint  out the characteristics of drama, it should be

considered that drama as sell expression consists of the exploration and



deveiopment of the particular qualties of an individual's voice, bedy and
mind. it is the exploraion and mastery of these resources that encourages an
individual 10 become increasingly self-aware and to develop and enrich histher
own quality as a person. Drama has a particular strong claim as the most
appropriate means of encouraging this personal awareness. Much drama, nowever,

is concerned with the communication of ideas.

Drama in general, has been viewed as valuable for the overall
development  of the chid's personality. Long term aim of drama teaching is fo
help the student to understand himself and the world he lves in. The drama
teacher is trying to set up situations within which  hismer students can
discover why pesople behave as they do, so that they can be nelped to reflect on
their own behaviour. Way (1967} explains the function of drama on the
development ot the chid using a circle. The inner circle is concerned  with
nelping each individual ‘o  discover and explore higher oOwn  resources,
irespective  of other peopls. At a later stage, drama includes the  discovery
and exploration of one's environment including other humans. Again at a later
stage one feels the need for the enrichment of resources duite outside of

anaselt and ane's own immediate enviranment.

However, for each circle the points which concemed with existing human

resources  remain  vald for every individual  Those resources, as it can be-

sean from the following ligure are: Cancentration,  senses,  imagination.

physical health, speech, emation and intellect.
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{Way, 1987, p.13}

Way has chosen a circle to present the child's development  through
drama because he considers drama as a way of helping each person develop and
not  as another schoo! subject.  The circle corresponds to each individual from
infancy  to adulthood. Way claims that gach point on the circle is ‘“permanent
and @ valid® way for every individuai from which to begin, marsover each Is
concerned with the potential of continuing development and needs to be returned
lo over and over again; each is subject nat orly to possible progression  but
to  equally possible regression. He claims that although there wilt be &
difference  in the delal of each point on the circle tor each person,  because
of the upiqueness of the personaity, each and every person has the same paints

an the circle 2nd the same potential to develop each point to its own fullness,



Part  of the function of drama is to develop concentration. There are
many factors that can interfere with, break down and perhaps even destroy  the

wholeness of the concentration.

Bantley (1965) perceives the elemenis of conflict in drama as very
powarful. He claims that ".. events are not dramatic  themselves. Drama
reguires  the  eye _af the beholder. To see drama in  something is  both  to
perceive  elements of conflict and 1o respond emotionally to those elements of

conflict” (p.4}.

in  order to illustrate the above, the follewing example might be of
assistance, The idea of the example was taken from one of the interviews of
the main research with teacher Y. Let us assume that the teacher wants 1o
teach statistics.  Statistics as such might not seem meaningful to pupils.  But
by using drama hefshe can set up a situation where some of the pupils are
unemployed and are in a really desperate situation, and some cothers have jobs
and lsel sale or are employers themselves. Then an emolional siuation is
provided through drama, where pupils are in conflict either with the reality or
with the employer who has noi given them a job. In this case, statistics
ceases to be just numbers. !t stans becoming important because it refers (o
the  pupils’ lives and through this dramatic instance they might find its  real

meaning.

Many authars (Day 1975, McGregor 13?6, O'Neill 1976 and Bolton  1884)
have amphasized not  only the  social but also  the problem-solving
characteristics  of drama.  They all agree that drama provides situations where
pupils  are engaged in problem-solving situgtions.  Chiklren, are mobvated to

use past experience and prior learning in order to camy out cenain  acts
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through the drama activity.

Concluding, McGreger et al {1977), present an  overall framewark
concerning ihe aims and objectives of drama teaching in the 10 to 16 age range,
provided by the work of the Schools Council's project team in 1974,  Within the
framework, the drama process is characterised from the following components.

“Social inferaction: Drama s essentially  social, As  children
participate they are encouraged to interact o both real and symibolic tevels.

Conient: Drama  revolves  around problems, quesions and  issues  of
understanding. The content of drama is united in that it is seen at the level
of huiman behaviowr and interpersonal response.

Forms of expression:  As participamis  explove problems of meaning and
understanding  through  drama  they dre experimenting with  different  weys of
representing them through the roles and sitadons they device.

Use of imedia - the 'language of drama': The way in which conteni is
aplored  and  the  forms of representation which are discovered and used  are
affected by  the  pariicipants  developing  skills  in the  media of  drama”

{pp.23-24).

3.3, Drama s a method of teacking other subjects

QO'Meil et al (1979 have described drama “as the only teaching method
stretching right  across  the curriculum 1o facilitare and  deepen the  whole
learning  process” {p.5).  They advocate that drama is an essential tool  for
teaching because of its special featurss as they have already examined.

Heathcole {1969) emphasizes that *.. drama epart from being a subjec!

by iself, is ulse af the gervice of other areas of the curricuum..” psS7
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She argues that drama is available to leachers of science, as well as 1o
teachers of the ars provided that they will chose the approprate forms  lor
their  purpose. Heathcote's  approach to educational drama is  imterestingly
relevant to education through drama. She regards drama mainly as a way of
teaching. For her, dramaz means knowledge or learning about knowledge. Viewing
drama from this point makes it both available and powerful as a teaching method
far other subjects.

Wagner (1985), says that what Heaihcote does is @ ".. conspicuous
employment  of  the elements of drama 10 educate - to literally bring om what
children  know, but don't yei  know they  know”. Heatheote  calls this

building  volume  within  the siudent - quality edugaion as  opposed w0
quantity” (Wagner, 1885, p.13).

Johnson  and C¥YNeill (1984), have made % clear that educational drama
is a process, a mode of learning. They claim that drama as a learning tool has
began to cross subject boundaries, and such cross currculum functions implied

that drama could offar a vital contribution to the entire curriculum,

Although the idea of using drama as a teaching method is new., it s
very interasting to mentien as an  example the work of Miss Harriet
Finlay-dohnsen, a  teacher in the first decades of our cemtury. Hes work  has
been known by a published book cafied “The Dramatic Method of Teachiy”, which
she wrote explaining her teaching experience using drama as a teaching method.
Everything 1o be taught in her school curriculum;  history, nature-study  and
arithmetic  was adjusted to dramatic methods. It is a fascinating gxample, in
which a full account of an inlegrated dramatic curriculum has been  given.
Concerning  the  teaching of aritbmetic, she  claims characteristically  that
"Arithmetic . my become o delighiful subfect when taught fargely by tmeans  of

plays”™  (p.224). She continues by giving several examples of teaching
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fndamemal  mathematical  concepts through rapresentational or symbolic  plays
and stimulation games. In  her wark, Miss Hariet Finlay-Johnson has  a
conception of drama as being essentially connected with subject matter. The
drama is used as a tool of mastering jaciual knowledge and content, and make it
approachabile to her pupils.

As we have already seen, Qorothy Healhcote also perceives that  the
content  or subject-matter of any paricular dramatic expedence is what gives
to drama its significance. Cuite interestingly, this very fact is what  makes

drama an available and promising medium for leaching.

Drama has baen employed in Engiish teaching as a medum for improving
the speech and for making literature more enjoyable and understandable 1o the

pupils. O'Neill et al (1978 claim that ".. speech in a make believe

sttuation is more  accessible to the pupil than narrative speech, since the
situation is aready represented, and the speech remains in  context. The raflk
does not  remoin in isolotion, but is embedded in the simuation, and is  subject
t6  interaction and  modification from the rest of the group®  (p.15). Thgy

proceed claming that the best way of ancouraging children to talk 5 by
providing a cerain atmosphere where they could explore ™alking situations™.
By a variety of drama experiences even the children whose attainment is  very
limited could improve their abilties. Furthermore, the chiidren have  the
chance 1o evaluate themselves by testing the eHectiveness of their use of

language in a variety of drama activities.

As far as the benefits and values that ditferent forms of drama provide
in a teaching and learning procedure, Bousque! {1886} having gxamined the
function of simulation games and role-playing  explains  that they allow

children:
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a) to  experience  and  consequenily o undersignd  from  within ¢
situgiion that is remoie from them or beyond this compass.

b) to put themselves in  other people’s shoes, and undersiand their
points of view and

¢) to realize thar problems are not simple and that their  selulions
are rarely 100 per cemt good or bad, that they give rise 10 new

problems which need to be tackled and selved in their turn” (p.472).

Resuming, Bousguet claims tnat applications of dramatic methods  could
be found in activiies fo develop attention, in remedial teaching and in
situations to  help  children overcome cerain  learning  difficullies  when
conventional  methods of teaching have been proved unsuccessful. He emphasizes
that besides, they are very effective in improving the communication and
co-operation  between pupils and teachers, games in mathematics .. feach us
how o escope from the mental comstrucis in which we are rapped and o view
new  problems  with  a fresh owlook.. Generally specking however  all  games
involve  forgening  for a time one’s usual concerns and customary sysiems  and
frameworks  of emotion and thought.  Playing means agreeing lo change and  this
recdiness to change one's mind is the very basis of creativity, discovery and

tearning™ (p.471).
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3.4. CONCLUSION

Drama - as it can be concluded from the above [terature review - is an
invalusble teaching method. Drama assists for the social development of the
child because drama demands co-operation and mutuzl support. It makes people
more aware of the reafty as it brings people into an active involvement which
reflect real life situations.

Ancther  benefit  that drama has, is that it provides  stimulation  and
mativation, Drama because of the emctional investment that instilates to
children and the elements of conflicl, is very powarful in creating Ssuch
anvironments  where children feel interested to be involved.  Heathcote (1284),
recognizes the emotional investment as very essential. She advocates that
something wvery imporant, but at the same fime very difficult, is to gain
somebody's commitment 1o the lesson and to overtake "group  inmerna” Drama
seems to be very helpful for this task.

Finally, conceming the inteilectual developmenrt of the child, it has
heen pointed out that drama can help children to develop their concentration
abilities, to extend their language level and assist them to grasp concepts and
face novel issues. Anothar important characteristic of drama that contributes
to the childs intelfeciual developmant is that of problem-solving. Children,
when conffonted with a real situation or problem which demands resolulion, have
to  employ what they already know in order to predict possitie future actions,
plan, organise and structure their movements, taking decisions.  For afl  the
above reasons. crama has been advocated as a methed to explore and  illuminate
differant subject areas. in the following chapter, the use of various forms of

drama in mathemalics teaching and fgarning is examinad.
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CHAPTER IV

THE USE OF DAAMA iN MATHEMATICS TEACHING

4.0. INTAODUCTION

in  this chapter, the role and the function -of play in  mathematical
learning will be examined, as i has been investigaled by Z. Dienes. There is
axiensive reference to Dienes's . theory, fiest because, rule bound and
representational  play are two types of drama, and second because as iar as the
present  research is concernad there are nro other published theories CONCEITINg
the use of drama as a teaching rethed in mathematics learning. For  both  of
these reasons # was regarded as essential to consider Dienes's theery  from
this aspect.

Consequently, reference fto some  previous research  on the use of
sociodramatic play and relevant dramatic activities in mathematics teaching and
leaming is made.

Finaliy, published examples of teachers’ work will be  presented, in
order fo indicate how individual teachers have evaluated the use of drama as a

teaching method in mathematics learning under the typical classroom conditions.
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4 he rolie ; he fun¢tion of play in m j ine:

The use of drama as a method of teaching mathematics i an aspect which
has been very liitle researched. However, there has been some research
concamning the use of play, which is one type of drama, as mentioned in Chapler

il {3.2), in teaching mathematics especially for young childran,

There  must indialy be a reterence 1o Jean Piaget and  his
" collaborators  in  Geneva Schoo! for their studies and research conceming  ihe
leaming  of mathematical concepts through game and play  activities. Their
contribution  has influenced many other scientists. The work of Piaget ({1952,
1882 and 1972), has been focused in suggesting that children learn by
abstracting from concrete situations in which they have been actively involved.
Piaget's theory is fundamentally concemed about action and interaction. He
explains, that even when engaging in abstract mathematics our thought processes
are founded on previous action. His Mmessage, adopted by several educationists,

was that young children learn by doing.

Consequently Dienes {1968) has researched the function of play in  the
mathematical  learning. Dienes and his collaborators carried out a  research
using experiments and observations on several case studies involved rule-bound
play. manipulative play and representalional play. Through this study  Dienes
attempted to  define the role and the function of play and of other relevanl
activities  in  the domain of cognitive thinking which takes place in  learning
mathematics,

Infarmation  obtained from the above study seems to be very helplul  to
furthar  research, Dienas (1968), as a result of his study, has developed a

theory on the function of play in mathematical learming which will be presented
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very briefly here. At the beginning of his study. he categorized and examined
the gifferemt kinds of play which may be relevant to mathematical learning, as
well as ihe fealurss ol each type. Further, he examined the changeover fram
the ane type to the cther explaining their function.

Dienes (1968), distinguished into two broad differem forms of  play;
primary and  secomkiary. He defined them as follows: “Primary play is  the
playful  activiy  directly  resulting  from  the gratification  of certain  drives  or
instincts; in  this  case the payef Is  bmwmediate  namely grargﬁcal:ion,
Secondary  play could be defined as playful activity in which a certain  amount
of Lime-perspeiive is noticeable in  the execution of plans, and  the subject
shows dan  incredased  gwarenesr of his own activity Pavoff here is delayed, and
it is not necessarily the gradification  of fundamental drives in the  first
place.."(p.22). Dignes claims that @ is difficult to dislinguish between the
two  iypes of play, because they are interrelated. and features of the  primary
type can bhe found aiso in the secondary. The affeclive loading is  connected
with  curiosity in general and can be found in both primary or secondary  play.
Therefore, Dienes suggests that # is preferable to distinguish these two types
according to @ .. comtinuously or at any e graduaf!y‘changfng degree  of
aWareness, racher than of a dichotomy between primary and secondary processes”
(p.221.

Further, he surveyed three different kinds of play according to  their
content, which may be relevant to mathematical fearning:
exploratory-maniplative, representationgl  and nje-bound  play. Dienes  [19E8),
described  exploraiory-manipulative  play as  an activily which  starts by
curiosity. “Children like (o feel objects, they like o run their fingers down
surfaces, 10 pul chings logether and take  apart... Then they may proceed 1o
become  aware  of  the properties of the materiat they are  playing  with,  ask

uestions  aboui  what can or cannol be done ond so gemerally move up alon an
> 7
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BWATERESY or me-peripecive  akis. Prergfore  awdreness  IRCreqses win e
accumulation  of experience® {p.28).  Dienes claimed that there are ftwo obvicus

directions  in which a child might proceed. one is representation the other s

I requlariti

Representational  play will appear as soon as the children start acting
as it they are something or somebody slse. There is a story framework and a
component which is added to the activity of imagining. Thus, the objects or
the chiidren themsalves may stand for animais, people, houses or even other
people taking the role of a different objecicr character. Finafly, play of any
kind may move to a search of regularties and the kind of play which Dienes
named, rule-bound piay. He explained thal when a mle, or rules are found,
play which uses these rules may occur. Children enjoy regularities, and  the
formation of a rule structure is a situation where childran feel safe.

Finally, Dienes explained that he does not imagine hard boundares
petween the above kinds of piay, but quite the opposite. He supported the act
of passing from one type of play to ancther. He claimed that "... the changing
back and forth between iypes of play may step up the emergy for the more
advanced cognitive processes which arise out of the play” (p.23).

Dienes examimned the change over from one type to the other. As can be
seen from the below diagram, the primary play is located in the centre of  the
hexagon. As soon as the primary play is moved o secondary play, awareness
increases. Dienes also referred o the nation of closure and  openness. He
advocated  that out of a variety of manipulative-exploratary play,  which i
possible  with an endless varety of conditions available to us in our
environment, children have many chances to construct concepts or classes which
are the result of the discovery of regulariies. He named this a closure. By

the time children have discovered some rules while they were exploring a
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described  wr  a  play we have construcred  classes  from  their  elemeng
fabstraction)”  {p.25). Once concepts and classes have been  consinicted,
questions might be asked about the rules, or other rules may be proposed.  This
i5 explaned by Dienes as an attempt 10 reopen the closure which has been
established by the concept or class formation. This can be seen on the diagram
through the amow issuing from the area marked nie-bound play to  the area
marked  “opening”, the analysis and the generalisation of the nule structure.
Consequently, the analysis often leads to funther manipulative play, with  an
intention  to search for more regularities which would lead to the formation of
turther concepts and classes. The cognilive work, according to  this  model,
consists  of bridging the two kinds of play and each time the bridge is crossed
the play takes place on a higher level.

Dienes claims that ".. energy I released for cognitive  work  every
time play rtokes place, and so the power supply never dries up ard the Jormation
of classes of a  higher and higher order goes on  apace. In  some cases
representational play may come into circles. but it does not secem long before
the rules in the 'stories’ become more imporignt than the siories themsetves”
{p-26).

Discussing the benetits and values of exploratory-manipulative play and

representational  piay, Dienes (1968) comments that although some children  may .

not be conscious or aware of the moment when mathematics are taught, the most
important  thing  is that they have experiences which would facilitate further
learming in  a later stage. He emphasized that the play element provides the
motive  power for this mathematical activity.  Most children regard ihe  “story
framework”  with  which usually the represenfational play begins, as of  majer
importance.  However, Dianes claimed that they soon come to be motivated by the
structure  of the problems underlying lhe story. Explaining the wuse of

rule-bound play in mathematical learning, Dienes argued that ule-bound play is
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maybe the most suitable type in teaching as it uses play-energy in the service
of higher cognitive activity. However, he regarded both
mahipulative-exploratery  play  and  representational as pre-nulebound and  he
considers them as wvery important for introducing children intc the mathematical
structure - since rules cannoi be extracted from the enviroament without
first interfering with the enviropment® (p.31). He argued that those types of
play have a great deal of motivating power which can be used for educational
purposes, as the energy which is released by the play can be guided through the
rule-bound  play  in creating learning mathematical  environments.t s very
important  for the children to have the opportunity to discover the reguiarilies
of a ceran mathematical structure through personal expadence, than  being
given the rules which have eventually to learn and apply. Dienes  suggested
that representatonai  play can  De used in two obvious ways. "One is by
inventing a story which i5  sruchired  mathematically 160 provide the  sumuius 10
invesiigate  this  sirucwre, Another 15 w0 take  advantage  of  the  hidden
mathematical quadities of  children's representational  games and guide the
chifdren by asking  them questions abow whoxe, answers wonld  lead  them o
discover mathematical siructures” (P.32).

As it has already been seen, Dienes emphasized the importance of the
"story  framework® by which the representational play begins. He reqarded the
story comtent as a medium through which the children would be stimuiated and
the teacher would guide them in discovering mathematics learning. It is  wvery
interesting  te mention  in this peint that the way  Heathoote  perceived the
teaching drama is quite similar.  As explained in Chapter 1, her philosophy
and theory of drama is described as thematic or literary, because she conceives
as valuable the presenceé of a cerain content and  “story-ling”. Heathcote,
ke Dienes saw the “story-ling® or conlent as a motivation for the  children

and as a way of gwing drama the opporlunity 1o provide  cerain  educatianal
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outcomes. Similarly, she adwocated that the teacher had the chance to  guide
his/her pupils into certain areaslby using lhe appropriate content in drama.

Dienes claimed that the role of play in the malthamatical learning
varies by the way the teacher introduces the material. There are usually
natural ways of passing from the one type to ancther, by suggesting problems to
children after they had spent some lime in  explanatory-manipulative  or
represemiational  play.  Further, Dienes suggested that it would be possible to
structure  plays mathematically, which would serve to  improve mathematical
thinking. The plays can be played with reai objects (manipulative} or in  the
children’'s  imagination (represeniational}, mMmaking use of them to serve

mathematical ends.

Dienes  (1968), refeming to the experimemtal case study where he used
representational  play for mathematics teaching (example 4, pp.39-40}, comments
that "...Cersginly the initial interest was  aroused by the imaginary created
by the  siary. The onimals the children playing with them. the animals getting
hungry  und  needing lo be fed were all situgtions which  aroused  considerchbie
agffeciive response, and vou could hear a pin drop while the story was told It
was  not long however, before the inwicacy of the rule structure look over  as

the chief mativating fuctor™ {P.40).
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4.2  Previpys rescacch:

No research has been found concerning directly and extensively the use
of drama in teaching mathematics. However there has been some research
concerniﬁg the use of different kinds of play, which is one type of drama, in
mathematics  learning.  Hassan and Butcher {1966), researched the relationships
between play processes and mathematical abilities in children 10-12 years of
age, through a corelation study., The results showed that a  significant
relationship existed between play processes and mathematical abilties.

Zammareii and Boiton {1977} aftempted to examine the mathematical
concepts  legarning in children of 10-12 years of age by using the manipulative
pay. The results showed that a greater undarstanding and a befter memory of
the rules concerming a cultural concept cam be provided through the  active
axpearignce of the children.

Both the above studies concemn the use of play of the manipulative
type. However, Yawkey (1981}, examined the effects of guided sociodramatic or
group pretend play on young children's mathematical behaviour. He  suppornted
his  study with Singers (1973) and Bruner's {1972] evidence that sociodramatic
play is a more advanced form of pretend play, and because of peer group
imteraction it demands children to use greater cognitive and  linguistic
Processes.

Piaget (1962), Bruner {1972) and Singer (1973) within the last three
decades have established through  research, the imponance of  symbolic  or
pretend play in the intellactual development of young children. Furthermare,
saveral  researches underaken by Smilanski (1968), Salls, Dixon and  Johnson
{1977) and Smith and Dutlon (19749) have shown, that sociodramatic play
faciltates  the  conceptial  and linguistic learming, in problem  solving  and

language leaming situations.
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Considering all previous research and especially the impertance of
sociodramatic  play in faciltating problem-salving and  cognitive  progesses,
Yawkey (1981) conducted a research to  examine the effects of guided
sociodramalic or group pretend play on chidren's mathematical behaviours. The
results of his study showed that sociodramatic play is a facilitator  of
childrean’s  mathematical  behaviour. In addition, the resuits of the  study
showed, a - significant relationship between sociodramatic play behaviours and
mathematical  performance. It was recognised that the conceptuai  strategies
required  for mathematical learning, for playing and for divergent ‘thinking are
similar. Children participating in sociodramatic play have a greater chance in
developing and practicing productive thinking sirategies which are required for
mathematical learning. As a result, Yawkey (1981) suggesied that sociodramalic
play, among other possible educational implications, should be approached  in
school  with greater smphasis and that it could be emplayed with young children
as a facilitator of mathematical abilities.

Finally, Smith {1883 in  his aricie "Training in  fantasy play”
discusses the idea of fraining children in fantasy and sociodramatic play in a
systematic  way. Referring  to several studies, he argued that fantasy and
sociodramatic  play can lead to  significant ' improvements in  mathematical
readiness ard gmuo problem  solving.  He concluded that  fantasy  and
sociodramatic  play has an impertant valve in the resolution of emolional fears
and conllicts. This was alse considered valuable for the cognitive aspects of
development, Furthermore, he claimed that drama is a good way of fostering
both  adut  and peer interaction and growing experiences that these naturally

biring about.
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4.3, Exampl 13 hers’ work:

The use of different types of drama in teaching mathematics has been
employed by several individual teachers. Published examples will be presented
next,

Tytherleigh and Watson (1987), in their article "Mathematics and Dance”
claim that mathematics can be perceived in dance in several lgveis. On  the
technical level, thers is the mathematics ot balanee, leverage, stress, straip,
force  and moticn. The language of dance has the same mathematical components
as music (note  wvalues, beat, rhythm, time signalures and intervals and  the
harmonics), however the mathematics of position and space are added.

Tytherleigh  and Watson attempted fo exploil the relationship of  dance
and mathematics in the secondary classrmom, but fn doing so they discovered
that dance techniques, as well as using mathematics, were an excellant  mediom
for giving irformation  about  numbers, space, symmetry and structure,
Furthermore, they identified that dance ailso, allows us all to take pant in
this process because it is  accessible to  almost everyons, it dees not
necessarily create situations in which a student can be wrong or rght and the
relationships  between  mathematics and dance, in particular those relating 1o

language and composition, can be used very aasily in the classroom.

Light  {18886) in his anlicle ‘Acling takeaways' described his  first
experience of using drama in arithmetic with a classroom of 8-9 year olds. The
idea was to give children mental arithmetic questions and then to ask them to
write  a story which would give rise to soms of these questions. He suggested
they warked in pairs, ang rehearse their story with their partner.  The actors’
job would be to put Ine subtraction {or addition) over clearly to the audience,

whose job was lo guess what the subtraction was - this guaranteed audience
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participation and tied the lesson together.

Finally, evaluating this attempt, he said that there was an  obvious
improvement  in  the children's ability to organise, cooperate improvise  and
produce stories in which the arithmetic played & real part.

Nave (1983}, in his article "Drama + Mathemalics = Dramatics™ has used
drama (play and skits) to convey mathematical cancepts. He considered this as
a valuable way. He explained that allhOL_lgh the repelition found naturally  in
memorizing one's lines and in rehearsing and performing is helpful, this s
just one henefitt On the other hand, as MNave stressed lhere are more imporant
reasens  why drama is wvery useful as a teaching method. He claimed that: "I
is the belief which the (eacher will credle to  the students, the necessity  for
the task. The children will feel part of the iask, they feel that the task o
be  solved s their  personal problem from the insighe  of  their  Rhears.”
{p.24). Furthermore, he confess that dramatics gives him a chance to see his
students  in & different light.  "Mary of those who siruggle under  the  daily

work routine, sparkie under the bright lights of the stage.."(p 28).
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44, Drama in teaching mathematics in secondary schood;

As revealed from the available lterature and research review, there is
quite a lot of evidence that dramatic method is a faciltator for mathematical
thinking and leaming.  Unfortunately, as far as the present study is concerned
no research on the use of any form of drama as a method of  teaching
mathematics at secondary schooi lgvel has been conducted. Again, most of the
examples and studies that have been found in the literature concem the
emplayrment of varous forms of drama mainly in primary schook.

One of the many causes of this neglect might be that primary schaot is
generaly considered as more flexible than secondary school;  the pressurg ol
exams does not exist, and it is not companmentalised. Secondary school s
divided in different subject departments and usually the access from the one
typg o another is very difficult.  Also, secondary schoot has been  regarded,
especially in the last years, as a place for exam preparation. Drama and other
activities which demand the active involvement of children may be regarded as
time consuming. Therefore in secondary school the use of such methods may be
considered  as difficull.  The present research is also concerned on  gathering
data about this issue.

Ancthgr  reason i the afttachment to the Piagetian stages of  thirking
which correspond  to  certain  ages. Shayer and Wylam {1881), showed that
Fiagetian stages of thinking do not generally follow the age levels thal Piagst
identified. A large number of students has no! reached the stage of formal
operations at the age of sixieen.

The Cockeroft Committee  [1982), recognised ihe importance of  using
practical activittes  in teaching mathematics and stressed the peint that  the
use of such activiies and melheds should not only be referred to primary level

or to low abity students, Potari and Sear! {1983), also  stressed  that
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practicai  work is a tundamental element in the leaming of mathematics at  al
stages of education, including the secondary school stags.

Crion  (1887), emphasizing the importance of providing a rich  learning
environment  as a factor in promoting the understanding of mathematics for  alf
ages of children, raises the following question: "Do we need to do  anything
Jfor older children in, for example, coming to terms with algebra?” (p.5).

Concerning the wuse of drama in oider ages as a teaching method, Male
{1873)  explained: "This  activity  is so imporrant that it should  nor be
confined w the infamt  classroom. The basic npeed wmill  reguires satisfaciion
as the child grows ihrough the junior into the secondary scheol and  adulthood.
The nmame of the activity may change to  'Improvisaion', 'Role play  or
'‘Management Games', but it remains fundamemaily dramatic play and a5 such must

be handled serivusty and sympatherically” (p.21).
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4.5. CONCLUSION

As discussed in this chapter, although Dienes considered that the
rule-bound  is rore suitable for mathematics learning, he claimed that to move
from one type to analther  facilitates the procedurs of {earning.
Representational play which starts  with a story framework, molivates the
children and influences them to engage in the task. Soon certain rules or a
problem-solving situation environment arises, which pravide mathematical ends.

According 1o Dienes, when moving from one type to the other, awareness
NCredases. Energy for cognitive work is released whenever play takes place.
Play provides the motive power for children to start work. Ancother  valuable
elfect is  that children create experiences which  would  facilitate  fudher
lsarning in a later stage.

Through he review of the previous research, it was revealed that the
use of sociodramatic play in mathematics learning assists in developing and
practicing  productive  thinking strategies.  Evidence has been given that the
systematic use of it can lead to significant improvements in  mathematical
readiness and group problem-solving. Results trom relevant research shows that
drama is a facilifator for cognitive aspacts development including mathematics.

Further, in  the present research it was revealed that the  cococeptual
strategies  required  for  mathematical learning and for dramatic  playing  are
similar,

Finaily, ihe discussion concerning the provision of a rich environment,
which  would include drama or practical activities for learning mathematics in
secondary school  level, indicated the Ilollowing: There I8 an equal nged for
provision of more opporunities in active and personal involvement  with  the

task  in children of the secondary as there is in the primary schooi. A single
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attachment  the traditional method of teaching - through exposition - has  been
criticised,  and considered responsible for children's failure fo employ their
mathematical skills in problem-solving situations and to appreciate the nature

of mathematics (see Chapler Iil, 3.3).

CHAPTER V

TP,

METHODOLOGY

ek B b Bt i e
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In  this chapter, a detailed presentation of the methodoiogy planning,
designing, and compietion takes place. At the beginning, there is a general
description  of the research meihodology design in relation to  the  research
aims. Then, a delailed descripion of the sample follows. In the next two
sections 5.3 and 5.4, the analytical description of the pilst sudy and the
main  research takes place. Into those two sections, the formulation of lhe
research  objectives is  expiained, and the instruments used as well  as, the
process of both the pilot study and the main research are  described,  too.
Finally  evidence is given conceming the reliabilty and the validity of  the

present resaarch.

&0

As already mentioned, the hypothesis under investigation is:

*There is a potentialiy of using drama as  a method  of  1eaching

mathematics, in the present classroom conditions of secondary schoels.”

And the research aims are:

1 "To idemify the bemefits and the wvalues of drama as a method  of
teaching  mathematies, in  the  present  classroom conditions  of
secondary scheols.”

2. "To point out the limimtions that (eachers  sither face  when
atempting  lo  employ drama as a eaching method, or prevent them

from using it.”

The type of research employed is close [0 the type of the ethnographic
reseanch. According o Denscombe {1983), “ethnographic resgarch of  teachers
like  ethnography  in  general, aims (o describe and explain the cultwe of d
sociaf  group and  examine  the circumstances in which  this  culture  arises.
Rather than focus on the outcome of the teaching process... ethnographers are
primarily  imerested in  the  customs  and behaviour of the group and. it
particular. tha  member’s  undersianding of the world In which they  operae”
{p.107).

Simitarty, the researcner wishing to investigate the potentiality of
using drama as a teaching methed of mathematics, gave emphasis n  obtaining
information on individual  teacher's background, opinions,  attiudes and
perceplions  concerning different styles and methods for teaching  mathematics,
the importance and appreciation of the subject of mathematics, the difficulties
that pupils face in learning malhematics as well as the reasons for those

difficulties.
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Al the oeginming, 4 pilcl sludy 100w Place 0 ofger (G lest and deveop
the hypothesis and fo evaluate the problem in its natural environment (the
schoal  classroom). This was done through a discussion with the maths teachers
of the scheol, who served as the research sample.

The results of the pilot study lead to the formulation of  specitic
objactives to be further examinad in the main research:

O1: To identfy the importance of teaching and leaming mathematics, as
well as the appreciation of mathematics from the  eachers’”  and
pupils’ point of view,

02: Te identify the  difficuities and the reasons  which causge
difficulties for many children when atempting to understand and
apply mathematics.

03: To examine the teachers’ attitudes and opinions owands  two
different methods of teaching mathematics; the investigation and
the cxposition by the weacher.

04: To  examine the benefits and wvalues of drama as a teaching  method
for mathematics in the secondary school level,

Q5. To investigate the limitations that teachers face, when auempting
0 use drams in mathematics teaching, or the obstacles thal prevemt

them from gging it

The design of the man research uUtllises two basic lechniques:
interviews and observation in three case studies; supplemented by a study of
relevant fterature. As can be seen lrom the following stages, interviews were
sought  from  different sources with the hope that this would help to  overcome
the weakness or biases of a single study.

in  stage A, Interviews werg taken from two  different samples  of

teachers. The tirst sample was the maths leachers of a secondary comprehensive
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schoo! in the county ol Avon. The second sampie consisted of maths and drama
teachers  from cdifferent secondary schools who already had previous  experience
in using drama as a teaching methed in mathematics,

In stage B, interviews were taken from five groups of pupils of
different  classes of the secondary school in Avon who had also taken part in
the case studies.

Finally, in stage C, the researcher observed three  different  case
siudies  with  different classes of the same school but with the same teacher.
After the case studies, the teacher and the pupils were imarviewed.

Mexd., a description of the samples follows, as well as a detailed

presentation of the pilot study and the main research.
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5.2.1. Teachers:

There were ftwo different samples of teachers. The first was a
eonvenience of accidental sample, where the maths teachers of the comprahensive
secondary school W were chosen to serve for the imterviews. The comprehensive
secondary school W was located in the county of Avon and was been suggasted by
the matﬁs-advisor in the Avon county.

The second sample was purposive. The leachers who were included in
that sample had experience in using different forms of drama for mathematics in
the secondary school level.

The first sample consisted of six maths teachers (A, B, C, O E and FY.
Al of those teachars had aiready taken patt in the pilot study: teacher €

took part in the case studies as well.
Teacher A:  male, 40 years ald, 23 years previous teaching experience.

TeacherB: female, 35 years old, 10 years  previous teaching

gxperienca.

TeacherC: female, 37 years old, 13 years  previous tgaching

experiance.
Teacher D: female, 30 years oki, 5 years previous teaching experience.
Teacher £ male, 34 years oid, 10 years previous teaching aexperience.
Teacher F-  maie, 34 years oid, 6 years previous leaching experience.
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The second sample consisted of three teachers {X, Y and 2Z). One of

them was a maths teacher and the other two were drama teachers.

Teacher X; maths teacher, female, 40 years old, B years teaching

experience, school in Cxford.

TeacherY: drama teacher, female, 30 years ok, 5 vyears teaching

experience, school in Oxford.

TeacherZ: drama teacher, male, 40 years old, 12 years teaching

experience, school in Milton Keynes.

§.22. Pupils:

Five groups of approximately four  pupds in each group were
inerviewed. They were randomly seiected from three different  classes. A

balance betwaen boys and girls was attempted. There were 18 pupils in  all

nine boys and ten girls.

Group K: three boys and one girl, 14-15 years old, 4th  yoars, ook

part in the case study GS3.

Group L. three  girfls,  14-15 years old, 4h years, fook part  in the

case study CS3.

Group M: Iwo boys and two girfs, 12-13 years old, 2nd years, took part

in the case study ©52.
Group N:  Iwo boys and two girts, 11-12 years old, 1st years, took pan
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in the case study C31.

Group O: two boys and two girs, 11-12 years old, 1st years, took part

inthe case study CS1.

5.2.3. The school W

The school W was a comprehensive secondary school of Avon. it was
located in  a small town with a rural environment and had  approximately 1048
students. il was a mixed ability school.

The classrooms were decorated with students’ work on various subjects.
Usually the resources, such as paper, calculators, pencils, colours etc,  were
provided by the pupils, however the school kept always some spare materials.

One of the school policy's aim is to prepare well afl pupils for Public
Examinations and for a purposeful adult life, as referred in  the school's

prospectus.

5.2.4. The classes that took part in the case studies:

Threa case studies ook place in the school W, by ths guidance of the
teacher E. The three classes who took part in those case studies are described
in the fallowing.

Classt: The fiest  class  constituted  of 27 pupis, with an
approximately equal number of boys and girls. Thay were
first year pupils, 11-12 years old. They took par in the
case study CS1. Their behaviour was described by  their
teacher as  very well motivated, enthusiastic, friendly  and

generally showing a high levet ot participation.

&5

Class 2: The second class  also, constituted of 27 pupils,with  an
approximately equai number of boys and girls. They were
second year pupils, 12-13 years oid. They took past in the
case study CS2. The overali pupils behaviour was described
by their teacher as friendly, coopaerative  but  not  very

studious.

Class3: the third class constituted of 26 pupils, again haf boys and
half gifs. They were fourth year pupils, 14-15 years old.
The pupls behaviour was described by their teacher as

triendly, sociable but nof really studious.

Pil

It was decided that some prefminary investigation was required to give
sufficient perspective to the research hypothesis, the rrethodological problams
and the sfate of lhe dala. The pilot study of the research was conducted
through g discussion with the maths 1eachers of tha school.

According to  Davis (1977), a discussion could provide the necessary

insight on the research in order to identify the practicaity of the preplannec

_technique and the probabiity of being able to get good daie. The researcher

wanted to identify the real dimensions of the already formulated aims and to be
able 1o formulate the abjectives of the main research.

More  specitically, the  researchers intenion from the pilot  shudy
was to discover:

a. The degree 1o which teachers, pupils and society  appreciate  the

teaching of mathematics.
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b. The teachers attiudes and opinions towards using drama as @
teaching method for mathemalics in secondary school level,

¢. The difficulties and problemns that they identify.

Discussion was considered the most appropriate of al the available
mathods. Compared to the use of @ guestionnaire, discussion is lar 'ess time
consuming, and aithough it needs greater effort to analyse the resuits there is
no  time spent in waiting for replies. At the same time the discussion has the
advantage of personal communication. The personai comact and interaction
hatween the researcher and the teachers was very important for the present
study, as the object of the investigation was probably novel to the majority of
the teachers. Therefore, it was necessary o have the flexibility of answering
possitle  questions and  provide further explanations, in order to help the

process of the discussion.

5.3.1. The process of the pilot study:

The discussion tock place during the maths department meeting on  the
14th of May 1590. The arangement of the discussion was made after an oral
negotiation with lhe head of maths deparment of the school. in the discussion
all the maths teachers of the schooi took part: three male and three female.
Their ages were between 30-45. Al of them had previous teaching experignce of
at least 6 years and up to 23 years.

The discussion Wwas an informal one and was not audio recorded. but
full notes were taken. In arder to strengthen the waldity of the resulis, the
approval of each teacher was asked through a personal letter which presented
the recearchers view of what had been discussed and encouraged criticism by

using respondent validation.
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At the beginning, & personal introduction lock place, where the
rasearcher  clarified the purpose of the discussion and the way it fitted into
the research methodology. The importance of the discussion as well as, the
aims and the hypothesis under investigation were explained.

Consequently, the researcher gave a brief introduction on  the evslution
of drama in our cantury, with emphasis on its use as a teaching method. FRecord
cards (15 X 20 cm) with several defintions of drama were presented, in  order
to provide teachers with better understanding and additional  evidence  (see
Appendix, not1). Mext, someg articles on other teachers’ work were presented as
examples (see Chapter 1V, 4.3).

With the above strategy the researcher wanted to make sure that the
maths teachers understood the topic of the discussion. There was a need for
clear communication in order to coflect useful data, since the majority of the
maths teachers did not have any pravious experience related to the topic under

discussion.

The questions which were discussed in the pilot study can be found in

the appendix na2, and they are categorized in the following sections:

a.  How do pupils, tgachers and societ reciate mathematics?

Initialy ~a  discussion about the subject of mathematics came  up,
whare teachers expressed their opinion about the imponange of
teaching and learning mathematics. At the same time the differemt
appreciation of mathematics  that exist amongst ieachers, pupils and
society was discussed.

W re_the teachers’ i El ir ram hin
method in mathematics?

The teachers were asked for their opinion on the subject under
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investigation  and  their  view concerning the possibiity of  the
employment of drama in the secondary schoot level mathematics,

What difficulti r probl h

Finally, the difficuities, problems that this method of  teaching
mathematics may cause to the management of the mathematics teaching
as well as to the learning of mathematics, were discussed

thoroughly.

5.3.2. The resufts of the piiot study:

Concerning the  appreciation ot mathematics by pupils, teachers and
society, i was admitted that there were different points of view. They
claimed that most pupils and parents perceive mathematics as & way of getting a
"guod job*.  Therefore, they placed much emphasis in succeeding with exams.
Canceming the teachars' attitudes towards using drama as a teaching method for
mathematics  in secondary schoel level, teachers expressed a moderate interesl.
They aisc expressed their uncerainty aboul whether drama is useful enough in
teaching mathematics in secondary school.

Concerning the  difficulties and problems they may idently, they
claimed that there are many reasons which prevent teachers from introducing new
teaching mathods and especially dramatic activities such as:

a.  lack of time

b, lack of resources

c. difficulties in controlling the children

d. lack of skills and abilities tn manage dramatic methods.

e responsibilty towards  children's  parents  (parents  want  their

children to succeed in exams).
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f.  responsibility towards  authorities {National Cuwrriculum - school's

policy).

One of them said that she didnt betieve that drama could help children
1o Ihink deeply about mathematicat problems and exercises.  Ancther said, that
drama was more suitable for primary school teaching and another claimed, that
she had already tried relevant activities but she nseded new ideas and new
inspiration, As a problem  identified the lack of communication between
teachers.

The results from the piot study helped the formulation of the  main
research obijectives. The fact that the  teachers identified centain
limitations, which prevent them from using drama as a teaching method for
mathematics, was something t© be further investigated in the main research. Al
the same time sufficient insight provided the designing of the methodology ©
be adopted. As it can be sezn, there is a direct correspondence between the
pilot  study's results and the main research objectives. The structure of  the
interviews, and the scheduling of the case studies observation according 1o
cerain key-informants was formulated taking into serious account the rasuits

of the pilot study.
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54, Main study:

5.4.1. The instruments:

The instrumenis used in the main part of the research were interviews
and case studies. The necessity of personal contact led to the choice of
interviews 1o obtain the research data.

[t considered important to aveid typical answers and le observe
attitudes, seek for answers and expianations lo questions which concerm a novel
topic.

According 1o Tuckman (1972), interviews provide cpporunities fo  probe
deep to the problem and access to what is inside a person’s head"”, making
possble to measurz what a person ikes and distikes (values and  preferences)
and what a person thinks (attitudes and values).

With the employment of interviews, the researcher is able to follow up
ideas and probe responses. 1t is also possible to investigale motives and
feelings which the questionnaire can never do. At the same time 2 response in
an interview can be developed and clarified.

Kerlinger [1370), suggests that interviews may be used to loflow up
unexpected  results or to go deeper into the motivations of respondents  and
thair reasons for responding as they did.

Furthermore, the employment of the imerview can ensure a befter rate
of response. Teachers are usually extremely busy. They often have 10 rish
from one class to an other, so obvicusly any other method, such as the
questionnaire, would have great possibilities of remaining unanswered,

Besides the interviews, three case studies were used in the research.

The employment of the case studies would help provide a lulb picture  of  the
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problem under investigation.  Adelman et ab {198%) claim that data obtained
through a case study is strong in  reafily because case studies  are

“down-fg-garth”,

Due to the fact that lime for the pressnt dissertation was very limited
and therefors there was not  enough time for continuous and extensive
observation, the use of the case studies was more gomplementary to the basis of
the research. However, through the three case studies, it was possible to gain
an initial idea and an inwition concerning the benefits and values of drama as

a teaching method, and the problems that teachers could face.

5 4.2 ‘nterviews with the teachers:

Two different samples of teachers were used, as descibed on page 84,
Both sources of data were valued as equally important for  the required
information.

The first sample was the maths teachers (A, B, G and E) of the
secondary school in Avon, who had already taken part in the pilot study.  After
the completion of the pilot study, a personal letter o each teacher who ftook
pat  in the discussion was sent, asking for further assistance by teking  part
in the interview. in the letler, the aims of the rasearch were  &wplained
again, and the confidentiality of the interview was assured.

The second sample was consisted of the maths and drama teachers (X, ¥
and Z) of the secondary schoois in Oxford and Millon Keynes. The selection of
this sample was purposive as those teachers had already praviews experience in
using various forms of drama in teaching mathematics and other subjects.  Again
a letter was sent lo every teacher, requesting their  participation in an

interview.
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The interview with ihe teachers was a siructured ong. The content and
the procedures were organised in advance. However, enough freedom was given to
the interviewees to express their opimion and elaborate on the fopics as lhay
wished. % was expected that the interviews with the teachers would provide
sulficient data on all the objectives (©1, 02, 03, 04 and O5) of the research
which through the pilot study developed as:

O1: To identify the imporance of teaching and learning mathematics,  as
well  as  the  appreciation of mathematics from the  teachers’ and
puptls’ point of view.

02: To identify  the  difficulties  and the repsons  which cause
difficalties for many children when amemptng 1o understand and
apply mathematics.

Q2 To  examine (he teachers’  atitudes and  opinions  lowards  two
different methods of tesching mathematics; the investigation and
the exposition by the ieacher.

O4: To  examine e benefis and values of drama as a teaching method
for mathematics in the secondary school level.

05 To investipate the limitations that teachers face, when  attempting
w use drama in  mathematics teaching, or the obstacles thar prevent
thium fooe using i

Throughout  the  interviews there had been an attempt 1o avoid  “closed
situations™ (answering with yes or noj. The questions that were used were open
in  order to give greater fiexibility lo the respondents. Nevertheless, a need
10 follow a preplanned schedule was recognised, in order o cover the whole
range ©of the topic under investigation, and to be able to compare and  analyse
the data obtained.

The schedule of the interview, that ¢an be found in the appendix Ao3,

included six sections which will be described below.
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ign {1

ign 11

I ion. At the beginning a  parsenal introduction ook
place, where the researcher explained again the research aims, and
the way in which the interviews were 10 help the procedure of the
research. Consequently some personal background information  was
asked from each ‘teacher cencerning hissher work at  school  and
further  responsibilities, Finally, every teacher was asked o
descripe an  oidinary lesson of hisshers.  This introduction  was
regarded as esgential firstly to astablish a friendly and relaxed
envirgnment  of mutual understanding, and secondly fo select some

necassary background information about each teacher.

Appreciation of h ics. In this section, an attempt was made
to examine the appreciation of mathematics and mathamatics
teaching from the teacher's point of view, and to  discover the
importance of teaching and lsarning the subject. Through  the
questions, which  were addressed to ail teachers, the  researcher
expected to find out the way in which maths ieachers appreciate
and view mathematics, as well as the differsnt opinions  which
exist amongst ‘leachers. Finally lo examine whether mathematics

nas a diferent meaning to teachers, pupils and society.

o] il whi iffiguiti tg children ir legming
mathematics. Here some of the reasons that cause difficulties to

children  in mathematics learning were discussed. The  researcher
addressed some specilic guestions to the teachers, but the main
interest was to  leave the teacher to approach the  subject  as
hesshe  wished  Ihrough  hissher classrgom  experience. However,

answers were  sought  concerning the ability of the  children to
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think  abstractively and to discover how ready they were 1o adopt

mathernatical language and to appreciale the nature of mathematics.

Section IV Approaches  lo  differant meinods _ of  teaching  mathematics.

Consequently, the teachers’ opinicn and atitudes towards
different methods of teaching were asked. i was important 1o
talk about tsaching methods, since tha subject under investigation
- drama as a method of teaching - helongs to the same area.
Although the main interest was to talk about drama as a teaching
method, it was predicted that the first sample of teachers (A B,
C and E} who did not have any previous experience of using drama
in  mathematics teaching would find i difficult to answer any ot
the Section's V questions. Therefore it was decided to stant by
discussing {he use of invesligations and the use of exposition, in
order o enter a situation where discussion about  different

teaching styles, including drama, wouid arise.

Section V: Benefits _and values of drama as @ teaching method for mathemalics
in _the_secondary sghool level. The questions of this section were

addressed  mainly o the second sample of teachers (XY and 2}
since they already had previous experience in using drama, as well
as o the teacher £, who took part in the case studies. It this
section it was expected to find out what benefits and wvalues the
various teachers had identified in using drama as a teaching tool
At the same time the teachers were asked to present examples and
to  suggest topics in mathemalics where dramatic methods may be

most suitable.

R S

ion VI imitation h her: i when mptin
ram in i hin. il fl i i In
this last section, beth samples of teachers were asked about the
ditficulties and problems they could identify in drama as a method
of teaching mathematics for the secondary school level Special
interest was given to the discussion of the problems of  time,
resources, skills  and  abilities o the  teacher, children’s

attitudes and co-cperatian with other teachers and departments.

5.4.3. Interviews with the pupils:

Five groups of pupils (K, L, M, N and Qj with approximately four in
each one, were interviewed. There were nineteen puplls in all, nine boys and
ten girls, aff atending the comprehensive secondary school in  Avon. The
selection of the sample was random from the classes which took part in the case
studies. Lack of time prevented a broader selection.

Negotiation for the interviews were made via the teacher who asked the
pupils whether they wish 1o take pan. By interviewing the pupils, 1he

researcher's aim was to find data for the objectivas O1 and 02 of the research,

which are:

O1: To identify the imporance of teaching and learming mathematics, as
well  as  the  appreciation of mathemates from the  teachers’  and
puplls’ point of view.

02: To tdeniify  the  difficulties  and the reasons  which cause

difficulues for many children when aitempting o undzrstand and
apply mathematics.
The kind of the interview employed  with the pupils could be

characierised  as informal.  However the interviewer had a number of key issues

77



that she raised up in conversational style instead of having a set o
questions. It was considered important to use that type ol interview  as
otherwise  the pupils might not have been so eager 10 respond.  The
establishment of a triendly atmosphere and of a state which would be similar to
a discussion rather than a formaj answerning of QUestions, was necessary.
The schedule of the interview, that ¢an be found in the appendix nod,
tollowed these sections:
ign It I.r ign
A personal introduction where the research and ts aims, as  well
as  the usefulness of the interviews were explained briefly 1o the
pupils. At the same time confidentially was assured and subjects
were reminded that everything discussed would only be used for the
research  purposes. It was important in this section lo establish

a friendly atmosphere, so that children would speak freely,

Section H: Appreciation of mathematics.
\n  this section, the questions which were addrassed o pupiis
aimed 1o discover their degree of appraciation and their  view
towards the subject of mathematics teaching. The researcher
wanted to find out how importamt mathematics is 1o pupils
concerning the every day life and the extend to which mathematics

is connected with the real worid outside schoat,

The difficuitiss that children face in understanding and learning

mathematics were  discussed with them.  Although it was expecied

that would be difficuit for the children to  lak  about their
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leaming difficulties lor several reasons, there was an  attenpt to
encourage such a discussion as it was considered impodant to

gxplora the children’'s own perspectives.

5.4.4, Case studies:

There were three case studies, namely CS1, €52 and C53. Three
different  classes, of approximately 27 students each, took part in the case
studies. In the case study CS1, the class was a first year group and of mixed
ability. In the case study CS2, the class was a second year group and in the
€S53 afourth year group. Therefore, a satisfactory range of ages was obtained.

The three case studies comprised of three mathematics lessons  which
were taught using different forms of drama as teaching tool.  The  inspiration
and planning of the lessons were these of leacher E in the secondary school of
the county of Avon. Lack of time and experience prevented the use of
sophisticated  forms of drama or of a perfect preplanned strategy. In the case
study ©S1  the most frequently met form aof educational drama, the  stimulation
game, was used by ‘teacher £ in order to teach a numerical progression in
algebra. The detailed description of the GS1 lesson can be found in  Chapter
VI, 6.3.1.

in case study C22, role taking was used mainky, while the drama
employed could also be described as represemtational or symbolic game. At the
same time thare were some elements of practical  activity. The C52's
description can be found in Chapler VI, 8.3.1,

The case study CS3 was mostly characterized as a practical  activity,
aven though there were some dramatic elemerts in it such as the element of

canflict. As described in page , the desks of the classroom were  used o



divide the classroom into three areas where the children were isolated gither
in the area A or in B [see diagram on page 123). This is a conflict situation
which is wvery mush used in drama and which leads and accelerates  the
problem-sohving procedure.

The main limitation of the case studies was the lack of  suflicient
time. Usually case study observations take place over an extended period  of
fime- and the resparcher is able to develop a more intimale and informal
relationship  with  those he/she is observing and is afse able to dacpen  these
obsarvations.

As already explained the purpose of the case studies’ employment, was
to get a full picture of ihe fopic under investigation. Mare specilically, the
researcher expected to gain data concerning the last two objectives of the main
research, which wera:

o4 To  examine the benefits and values of drama as a teaching  method
for mathemnatics in the secondary school level.

O5: Ta investigate the limitations thar teachers face, when attempting
v mse drama in  mathematics teaching, or the obstxles that prevent
them from using it.

The rmethods of obsarvation followed by the researcher, were  both
participant ana  non-participant abservaten, depending on the Sircumstances.
The researcher as a particular observer took the same roles as those of ihe
chidren as a "™ig" or a “point® attempting to ohserve not only the pupils’
behaviour but also the way in which they expressed their feelings and thoughts,

Bailey {1878} expiains fhat in a natral setting such  as "taaching
setting”, it is difficult for the researcher who wishes to be covert and not to
act as a participant. If the rasearcher does not parlicipate, litle can be
explained about histher presence, as he/she is very obvious 1o the  actual

participants.
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Due o the limited time available for the research, there was a need to
comprofnise as 1o what would be possible o be investigated through the case
studies. Therefore, the aspects of the observation were narrowed o two
ateas, the children's behaviour during the lesson, according o cerain  key
concepts and the teachers’ problems and difliculties. The researcher had
pre-scheduled  her observation according to those two areas, and the key
concepts she  had identified, were obtained through the literature review  and
the pilot study. .

Concerning  the benefits and values of drama as a teaching methed, the
tesearcher observed ihe children's behaviour during the lesson according to the
tollowing key concepts:

1. Active participation

2. Consideration / engagement.

3. Enthusiasm / motivation.

4, Understanding / intellectual activity.

5 Communication / co-oparation with others,

6.  Fesling of boredam, confusion ard being lost.

7. Feeling of indifference.

Thraugh the cobservation of the above instancas the researcher expected
to gain data which would enable her to refer to the quality of the learning
environment, i which drama as a teaching method can be set up, and to  the
ability of this method to stimulate the chidren’s interest for cormmitment and
engagement in a malhematics task or problem solving situation.

Cencerning  the limitations that leachers face attempling lo use drama
as a teaching method, the researcher had the chance not only fo observe but

also  to understand from within the difficulties that teacher E faced. The key

variables that the researcher lollowed during the observation were  the
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teacher's difficulties lo:

1. control time and space.

2. find resources.

3. design, plan and carry out the drama lesson.

After the completion of the three case studias the researcher sought
interviews from ihe teacher and the pupils, in order 10 strengthen reliability
and validity of the research. Through the teacher's interview, # was expecled
to gain a better view, concerning the henefits and values of drama as they have
vesn identified from his experience during the case sludies. In order o be
aple to relate the teacher's opinion with with that of the researcher, the
interview with the teacher followed the same schedule as that of the
obsarvation.

At the same time. the pupils wers also asked to express their apinion
on the case study lesson. The aim was [0 gain information  concerning their
understanding of the purpose of the lesson and the clarity of drama's
contribution %o the mathematics teaching.  Finally, to examine the extent 1o

which this method of teaching was prelerable comparing 10 others ang why.

The reliabiity of the research is the degree to which its resulls are
consistent, compatible and harmonious to the research zims and objectives.  The
validity is the degree to which the research measures what it claims to.

in  this study in order to strenglhen both refiabilty  and validity,
plamming on the research’s aims and objectives was caried out taking into
consideration  the pilot sludy's results. Mareover, considerable attention was
paid 8o that the questions used in the siructured interviews and the  schedule

tor the observations in the case studies, would be in accordance  wilh  the
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research initial objectives.

Euthermore, the researcher was aware in every stage of  strengthening
the reliability and the wvalidity of the study. Therefore, after the completion
of the pilot study, respondent validation from each of the maths teacher who
took part in the discussion was asked. A personal letter was sent to  each
individual, where the discussion's procadure was presented as  well  as the
researcher's  appreciation of the  discussion. Through  these  letters  the
researcher  invited  all leachers to a further interview and also sought  their
criticism congerning her appreciation of the discussion.

Data from the teachers' inlerviews were obtained from two samples. The
maths leachers of a comprehensive secondary school in Aven and the maths
teachers who had already experisnce concsrning the subject under investigation.
This stralegy assisled in gaining a visw from sources’ opinion and in making
the data obtained, more valid.

The researcher was aware that the observation through lhe case studies
had the weakness of being subjective. In order to sirengthen reliability and
validity of the data gatherng procedure in the case studies, twa methods were
employed. First, a schedule was completed to help the researcher during fhe
case studies observation, and secondly teachers’ and the  pupils’  interviews
were spught, after the completion of the case studies.

Finally, the methodology of the main research included two  different
instruments, interviews and case studies and at the same lime data was obtained
from  differant sources.  Therefcre, there was a triangulalion in two different
dimensions. First, the method of obtaining data {interviews, case studies and
study of relevant literature) and second, the sources {teachers, pupils and the

researcher}.
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CHAPTER VI

PRESENTATION AND ANALYSIS OF THE RESEARCH'S FINDINGS

6.0, INTRODUCTION

in  this chapter, there will be an attempt to present and analyse the
data coliected  through the interviews with the teachers, the interviews — with
the pupils, and the case shudies. The analysis of the data is  qgualitative.
The small size of the samples does not permit the use of quantitative methods
gt analysis. in terms of confidentiality there is no reference to the actual
names of the teachers and the pupils, capital letters have been used instead.

I the {gllowing, the presentation of the lindings takes place inlo
three parts 6.1., 62 and 63. In each parl, summaries can be found at the

end of each section.
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6.1 INTERVIEWS WITH THE TEACHERS.

6.1.0. Introduction

As it has already been explained in chapter V, there were two different
samples of teachers who were interviewed. From the six ieachers who are
included  in the first campie, and were asked to take part in  the  interview,
four were inlerviewed eventually, the teachers A, B, C and E. From the second
sampls all the teachers who were asked, the teachers X, Y and Z ware
interviewed.

in  the following section, the findings obtained from these  interviews
are  presented. In order to facilitate understanding, the presentation  takes
place  in accordance with the sections in which the guestions of the interviews
were classified {see appendix no3). In this way the reader can have a mare
global wiew of what has been said in the interviews from different teachars and
can more easily make comparisons.

Athough  the interviews were structured, answers concerning one  1Opic
may be found in differapt  sections. That is because the topics are
interrelatad and the teachers lended, Dy answering one guestion, to answe: 250
othars.  For example, wher some teachers were asked guestions concerning ihe
importanca of mathematics, they extended the discussion into the  difficulties
that pupils face in learning mathematics.

However, as the main aim was o obtain data, which would allow an
examination of teachers perception through  answering the questions and
expression ol their opinions, the researcher did not press any of the teachers

to follaw sirictly the structure of the intervigw.
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Afler the end of each of the sections I, Il I¥, ¥V and V| there s a

summary.

1.1 ipn I3 n i for h her rnin i

her way of teachin

tn  Ithis section details conceming the personal style of each  teacher
are presented. The teachers were asked certain questions as it can be seen in

the appendix no3, and their answers arg paraphrased by the researcher.

Teacher A:
This teacher leaches Personal and Social Education besides maths in
school  W. His general aim is to have pupils understand and  enjoy
maths. He claims that his main skill is communicating through talking.
For that reason he does not empiley new methods. In his teaching he
iikes 10 check that every pupil has done the homework. Although  he
knows that exams are not the main purpose of education, he teaches
topics so that children will understand the subject sufficiently. and
pass the exams later, At the same time, Ne  believes it is very
importamt. to  give children the chance o ask for themseives  personal
questions related o their difficulties n  understanding mathematics.
He encourages teacher-pupil contact as much as possible.

Teacher B:
Teacher B  atternpts lhwough her teaching to reinforce the skills  that
the pupils already have and to develop new ones. She says that aimost
in  every lesson she slars by flaking for ffteen minutes and then she
gives exercises and marks in order o prepare the children fr exams.

She likes 1o talk about every problem that arises concerning the maths
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lesson  and not 1o leave any gaps for later on.  However she avoids
continuing for too long on the same subject in order to avoid boredom.

Teacher C:
She ctaims that her way of teaching varies according to ihe level and
the abiity of the class. Generaly she uses “talk  and  chalk”,
investigalion, and discussion.  She starts with an introduction an the
subject  and .then a practice sassion follows " with some input  from
me and  hopefully, some from the pupils";  she ftries to ge through &
certain  syllabus by a cerain time period, as she wants children to be
prepared for Lhe axams.

| Teacher E: |

r

This teacher tres to usa a mixture of activities. He does nol teach a
class as a body. According lo the time available, he tres o work at
different speeds. He least preters working with books, He claims that
his general aim is io encourage children to enjoy their work in maths.
Althaugh he aftempts to organize his lesson in advance, he I very
flexibte and usually leaves the children to take over with a new idea.
Teacher X:

She is a maihs teacher and at the moment the mathematics coordingtor in
ner school. The maths department of her school uses the ATM.  {The
Association of Teachers of Mathematics) syllabus for G.C.S.E. That has

among its  aims, "o encourdge studenes lo enjoy mathemaics  and o

develop positive artiiudes  towards i io encourage co-oparaiive
work... 1o provide 6 syllabus thal is sufficiently  open 10 allow
fnaovation in the classroom.. to  permit assessment lo be dependent

upon  student activiies.” (ATM, 1988, p.3). She teaches by using &
range  of  activities  and a combination of teaching  styles including

drama. Her main intarest is the use of dance in leaming  and
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exploration of mathematics.

Teacher Y:
Teacher Y is a drama teacher, teaching at the same schooi as teacher X,
She maintains a special interest in  cross-curricular  activities. She
believes in co-operation between different depariments in the schaol,
Concerning  drama, she perceives it as 3 way of leaming and as a
teaching method.

Teacher Z:
He is a drama teacher and his post in school is drama coordinator.
He s wery interested in team-teaching amd cross-curicular activities
using drama as & teaching method. The policy of the school he works in
strongly encourages teachers to work in teams and be involved in
cross-cummicular  activities.  He was a student of Dorothy Heathcote at
the  Newcastie-Upon-Tyne Urniversity, and he is wvery much influsnced by

her in sesing drama as a powerful method for teaching other subjecis.

Summary:
The teachers A, B and C make clear lhat they teach mathematics, having
in  mind that their pupils must be prepared for exams. It seems that al  the

teachers try (o raise up the children's interest  and make  them  enjoy

mathematics.

The teachers X, Y and Z seem 10 work under conditions where

cross-curmicubum work or team teaching is encouraged by the school policy.
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data

the

1.2, Section IT; iath ics by hers

The questions of this section can be found in the appendix no3d. The

obtained  from 1his section corespond to the objective G1: To  identify

importance of teaching and leaming mathematics, as well as the

appreciation  of mathematics from the teachers' and pupils' point of view. The

answers are presented in most places into quotations as they were given by the

teachers.

Teacher A:

"For  me, mathemadcs is having the ripht twols o solve problems, and
Jor me 1o teach that, is o communicate and bwild the children's skills
in solving problems, In society, people think mathematics is  beyond
their understanding, outside of their comprehension. Therefore, for
themt @  maths teacher is somebody very “up there”.  Most paremts  wanl
their  children to do the kind of maths thut would enable them @ live
Sfullfled lives i soclety, which means being able w0 add, nehiract,
mudtiply, understand  what inflation  and percentuges  means: Being  able
10 discuss the everyday mathematics.  In most jobs the same amount  of
mathematics Is required,  however there dre sone jobs which demuand  more

maths”.

Teacher B:

“Usually  pupils  regard  mathemotics a5 a tool.  They do  noi swudy
mathemartics  for  itself. Far . me,  mathematics {5 an  inrelfecoal
activire.,, It provides a way of bringing yowr mind o think o work.
ft enafiles you (n think, to make extensions and generalisaiions  for
other suatinns,

Far sociery, maths is importami and  hard. FPeople
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regard it as a toof 10 sort out everyday life”.

Teacher C:

Te:

"Pupils  find mathematics g5 a  pressure. The parental pressure caused
by the pressure  of  the soclery, because they know  that  maths iy
important. Pupils  think maths is abow an answer. They think it s
about  something  right or  wrong.  They find it meither logical  or
explaratory. They cannot appreciate  thay  there are  differem ways - of
soriing out the same task. find it an enjoyable ares - but it connot

be like this ai the end, because it i5 a push push subject”.

acher E: |
"Marhematics  for me.  is a hidden model of the world. ft & abowr
patrerns. A way of describing  panerns. There are different aspects
of  mathematic's  appreciorion  in school.  Pupils are  not taught o
appreciate mathiemaiics, or  the contrary  they are taught o pass  exams.
Both  vigws are not compuible.  The need of assessmemt determines  the
styfe  of  teaching. Pupils think it it something they  have to  do,
something  obligatory. Some find some personal involvement. For the
mafority, the influence (5 tha vou have o learn maths in order 0 ger
a good job. They do not have a clear idea about what mathematics is”.
Teacher X:

"Mathemarics is a word of beoutifid structures and creations.. and
also of operatians. For sociery, &t i different, fn fact, we do not
need much of mavhepunics appreciation  in order to  live everyday iffe.
ft  is  alwoys o mater of what kind of fife we wam w0 live. The

government  wunts  people i obey rules, therefore  they  want  number
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tesis, The  governmem does not want lo see mathemaiics abowt  peopls
counting and  comtrolling  and  feeling confident  aboui  alf the
machinery... Mathematical proof has to do with ceriginty. in the end,
when  children  cannot have any other kind of certginty, they can  have
some  kind of ceriinty through maths.. In mathematics we always push
pupiis from the real situations (o the absiract, trying e demonsiraie
the abstraci By using the concrete. Children are requived to think in
an absn.racr world..  Mathematics is @ world of beautifl  structures.
Pupils think that fr is something abouwl computing at the moment. money,
wark. They camnot imaging it is abowt anyvihing, not even  themselves.
They  ask how things like dance, drama eic.  will help them with  their

work. Thar happens more with maths than with other subjects”.

Feacher Z:
"There are different  appreciations  of mathematcs  and, generally af
teaching  in  school. Some  chink it is discovery, 50 they  provide

experiences 1o Students (o moke ditcoveries.  Others  insii  on 8
logic-systems approach. The approach depends  on  the  teacher's
personaiity. Sociery  savs  that  maths is  good for  you. However
society’s appreciation . on maihematics is that it s about  numbers,
adding up money, logic and sorting out complex rask  systems.., For me,

it is the wandering of natural patterns”,

Summary

All - the teachers expressed their appreciation of 1he subject of
mathematics  and the importance of it being taught in schools, by pointng oul

some  of its crucial characteristics. They all agree that mathermatics s an

g2

intellectual activity, a way of thinking and reasoning, as well as assisting
children to think in an abstract way.
For all the feachers, mathematics is not be viewed only as a tool; as

teacher A claims .. mathematics is having the tools and being able 1w solve
problems”. Teacher X also claims that mathematics "..is abow people  being
able to count and control und io feel confident about alf machinery”.

At the same time, teachers C, E, X and Z indicate that mathematics s
ébout discovery and  exploration; teacher G, "..f see the pattern of
mathematics”, teachar E: " omathematics is a  hidden model of the world, a
way . of  describing  paucrns..”, teacher X, . mathematics is 4 world af
baautiful structures  and  creations”  and teacher Z, " it is  the wandering of
the natural patterns”.

However, it is interesting that ali teachers agree that there are
differant appreciations  of mathematics between teachers, pupils and  society.
They ail claim  that both pupis and society know that mathematics s  an
important subject, but their appreciation of its importance s diferent fram
the onhe that teachers bhold. Al the teachers say that for socisty, mathematics
is  mainly about geiting beller jobs and using the basic anthmetic.  Teacher A
claims that for parents mathematics means to know  how: “.to add, o
subtracs, 0 multiply andd to undersiand  what inflation and percentages are.
Teacher B says that unfortunately for pupils mathematics i3 studied only as a
tool 0 "_sert  ow everyday  ife".  Teacher X says that  for  society
mathematics “.is only for eperasions” and  that pupils  think th.at "LH s
something about compuling, at the moment, mondy work..". Finally. teacher Z
seems o agree by claming that for society mathematics . is  numerical,

adding up money and doing compley sk systems..".
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6.1.3 Sectiun ITI; Reasons  which canse  dilficydties tg  children  _in
| fics | .

The questions for this section can be found in the appendix no3. The
data obtained from this section of the interview corresponds to the  objective
Q2: To identify the difficulties and the reasons which cause difficutties for
many children when attempting to understand and apply mathematics, The answers
are presented sometimes by paraphrasing what the teachers said and sometimes by

directly quating the teacher.

Teacher A:
As he explaing, one of the reasons that mathematics is  difficult s
that it seeks from the pupils an absiract way of thinking, Mathematics
demands much written work, and is liring in a way. There is a danger
that a gap may open. Some children never get to the abstract.
He continues by mentioning another reascn lor those difficullies, that
"puipits are very little, almost zero, motivated 1o tackle every hard
task”.
He finds that there is a proportion which is barely motivated and some

others who never get involved.

Taacher B:
"Mathematics  is  an  important  subject compared  to the  others..

Children do not have enough confidence.. .

Teacher C:
“Mathematics leads from the concrete (o the abstract”.

She  claims thal "Pupils do not se¢ the poimt of learning  mathcmaiics,
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. Teacher B

they  do  nol  appreciuie  the  subject, Pupils  like or  disiie  mathemarics
according fid] their ability to cope with it There is a prejudgement
that  they  cannof enfoy  maths. w fn maths, some pupils camnot  even
start, they cannot  expréss  themselves, they camnor even  think. They do
not  understand the problem, they cannot make connections in  an  absiract
way...

Other  reasons  are  the  cwrriculum  pressure, and  the  pressure  of
Axaminations. Children  must  be prepared 1o face the  exams. Thus,
teachers  must et afl the Hme; by lesting you cannot each. At the
stirme ime, due w the national curriculum  leachers must teach the same

things as pupily must be compared ai the end of the course”.

As  he expiains, everybody has to do maths.  “Matkematics has pressure,
compulsion in it
He argues that mathematics demonstrates an abstract way of  thinking,

“..children  should  learn  things by doing®. However in  fact  this

opportunity  is  missing. Accarding  fo him, most chidren do  not
understand the language and the symbolism. He says that. by
investigations  and  dramatic acivities  chifdren  find  more spuce o

explain and describe things using their own words...".

Teacher X,

"We  alwavs  push from the real situations 1o the abstraci. Trying io
demonsirale the absract by using the concretz:  pushing them o think
abstractively”,

As  she explains, only faw children have enough confidence in their ocwn

intellect 1o be abie to think and work abstractly. Some seem that to
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work in an abstract way, but in fact they work following someone else’s
rules. For them, working successfully means they have been able to
folow  the rules. These are the extremely well-behaved children
according to her, although that does not mean an  abstract way of

thinking.

Teacher Y:
"I remember  being  taught  fucts for which I sl have  no fogical
understanding. [ cannot make any theoretical connections about them”,

She claims that mest pupils find mathematics "dead inowledge”.

Summary

First  of  all. all the teachers agreed that most of the chidren tace
sefious difficullies in leaming mathematics and that their appreciation of the
subject is very low.

Ore of the most fundamental reasons thal they all agreed on, is  that
mathematics demands an  abstract way of thinking, which the majerity of the
children have not developed. As teacher C claims, "..some pupils cannot even
start,  they cannot  make conncctions or relations in an abstract way”. The
teacher X as well, agrees that the children's ability to  think and work
abstractively is nat strong, and teacher B that " confidence is lacking”.

Mathematical language and symbolism seems 10 be hard for some others as
teacher E  identifies. Therefore, most children do not see 1the point o
leaming  mathematics, they find it meaningless, they do not appreciate it.  AS
teacher Y  says ".. pupils find mathematics 'dead knowledye' and they  connat
make any logical connection between the facts (hey have been  taught’. Al the

pressure put on the subject of mathematics according to teacher C causes ".. g

prejudgement that they can never eajuy mathematics”,

Finally, as teacher E points oul, one of the majer reascns is the lack
of the appropriate learning environment, " where children could learn  things
by doing”. Teacher A claims that most children are not very motivated.

Teacher C peints out that teachers cannot teach properly because of two
kinds of pressure, the national curriculum and examinations. Both  reasons
pravent teachers from showing to children that mathematics is an enjoyable area
and that they can do weill in i, .because teachers have to test She  says
characteristically v . by testing, you caoanot teach”. The fact that teachers
must teach the same things and in a cerain way, in order to focus in preparing
children 1o pass exams is, according to her, a major reason why pupils  cannot

appreciate mathematics and thus lace difficulties.



Teacher C:

This lady uses investigations, and she puts most emphasis on  the

The questions of this sectian can be found in appendix no3. The data discussion  of the cutcomes that l(ollow. She prefers a combination of

chtained  from this section aim to fulfil the third objective C3: To  examine styles

the teachers’ aftildes and opinions towards itwo differemt methods of teaching She argues that "..if you use drama all the time you lose  the

ics; he | igati iti . r . u . N
mathematics;  the investigation and exposition Dy the teachar The answers are einphasis” and that “.you musi create an emvironmen! appropriaie o

presented mostly by paraphrasing the leachers, and In some cases by using their what you are doing. A teacher must be very flexible”.

own words.
e TN
{ Teacher E: j
b e
Teacher A: He tinds that investigations have a power in mathematics ieaching

This  teacher is very much in favour of investigations, as he believes compared to mere demonstration; he fesis that there is a need for

that they develop problem-solving abilty whichk s  the heant  of demonstrative work afterwards.

mathematics.  However, as he explains,”.. there is a danger of giving

[Teacher E is the teacher who fook part in the case studies CS51, €32

pupils too much, w0 sooi’. He dogs not lke ihe investigative and (83 whare he used different forms of drama in  three mathematics

approach for everything, ".. as ¥ is a waste of tme in some cases” lessons.  In  the appendix no5 the reader can find a diagram in which

He dlaims th i ided wi i i nd . ) . . .
e claims that pupils must be provided with soms earfier guidance a teacher describes his own view concerming the three different ways  of

they shouid net be expected to find out everything by themselves, teaching demonstration, investigations and drama. The teacher explains

Me finds a need for a combination of both exposiion by the teacher and | the diagram as follows.

an  investigative manner, bu the same time h though N . L .
9 a ! tat the ¢ argues that, althoug Drramatic aclivities, reSoUrCEs and the content of the subject of

i I3 n ractical expen i imn .
t 5 necessary to have some practical experience, pupils should iea maths, are  the subsets of the maths lesson where dramatic method s

i . . . ,
. ihe roper resentation of mathematics and  manipulation thraugh . : . ;
prope P f A & wsed. When those overlnp we have learning.  fn a dramatic emvironment

formal symbols”. people  learn  more. The  four essenials  features for o learning

environment  are  imolvemen:,  enfoymens,  appreciation  and  understonding.

Teacher B: ; . . ,
Drama 5. closer  to the pupils  meeds. Learning  increases  from

Teacher B n reci Vi much th i igati W of : i : M
ea uses and appraciates very mu e investigatve ay investigarions (o the Jdrameaic methods”.

teaching  mathematics. ~ She encourages pupils 1o go further, push  them He  argues that "Demonsrative is the edsy way, as i demands the least

o make extensions and generalisations and to try to tind a  formula. f— f you we an  exceflens teacher and the blackboard  is

She aiso finds a need for demonstrative wark on Lhe board. approachable o evervbods ther it is 0.K."]
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Summary

The most interesting point here is perhaps, that all the teachers {A,
8, C and E) agree on the need of ihe employment of the demonstrative manner of
teaching (exposition by the teacher) and they all agree on the usefuiness of
the investigations. However, it seems that they give diterent ermphasis 1o the
use of thase mathods.

For teacher A, although he claims that investigations develop the
protlem  solving abilty of the children he prefers to provide guidance and use
a combination of both the demonstrative and investigative way of leaching.
Teacher B extensively uses investigations, encouraging  her pupils 1o go
funther, tc make extensions, generalisations and guesses to find a formuia.
Teacher © oclaims that a leacher “needs o be flemble”.  She advocates  1he
combination of styles.

Teacher E finds that the demonstrative work should come afterwards: He
already has the experience of using drama through the case studies, where he
found the chance 1o explain  his view concerning  the demonstrative,
investigatory and dramatic way of teaching. He argues that drama is "closer 1o
the  pupils needs.. it merges the real with the abstrac through  activity”.
For him, demorsirative teaching is the best way, athough it i difficult o
amploy it successhudly. “If you are an exceflent teacher and the blackboard Is

approachable (o everybody then it is O K.,
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The gquestions of this section can be found in the appendix no3. The
data obtained from this section aim to fultil the chjective C4: To  examine
the benefits and vaglues of drama as a3 teaching method for mathematics at  the

secondary school level. The replies are mostly direct quotes.

Teacher X:

She  argues that "Drama ir more than theatre. [t is emoton, creation,
expression. ft is a vresponse from within (o a situaton. People  learn
best when  they are involved in something, do something by themsetves.
feel that they coniribute to something, creaie Something.
Puaricipation is  terribly  imporiani... As  Brian Warking clgims, drama
“deals  with  relationskips  under stress” {see appendix no 1, for Brian
Watkin's definiion of drama). The idea of stress 5 important Thare
Aus i he some kind of stress or oppression o that learning will  ake
plice... Children  learn best when they are engaged in learning  and
make effort to accomplish @, bwt (his is a decision they have (0 make.
The teacher does not have control of this. Teachers cannor de anything

beside  showing the children the way., fn drama you do mot have o dress

up, but vou must raise up a persenal involvement, You act in order 1o
stimudate students”.

Teacher Y:
"Drama involves stufents in active learning.  For example kds  become
frogs..  They  have o coopergie with each other and o value  each
other's ideas.  fhiy ix the main principle of drama. Drama is @ way of
aiving chifdren  comftdence  and  the chance o undersiund  themselves  agnd
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everybody else. They gradually learn ig irust themselves  and  their

abilities. It iz about exploring ons and situgtions,  giving the

studenis  the  chance o experiment in possible ways  of learning  in
situations. It gives the children the opporunity to  find oul, o
discover a situgtion even in fiction and using symbolism  and analogy.
Drama has the poiential o see beyond figures. To see the relationship
between  simple figures ond real life. In drama you can wse  materials
from all over the curricutum, including maths.

Role-playing  in  machematics is  possible, f you have the right
informarion, In drama is important o give another role to the child
than himtherselfl as that helps the child to understand other people  and
begin appreciating other roles, it focuses their attention.

For  example i you dp stetstics - it is something boring.  Buwt i we
are doing something like looking ar unemploymem figures it looks like
real  life. If we did a role piay where some people are unemployed and
some  emploved then mumbers would become real people and then  children
would  recognize  that there is a connection and would focus  on fife,
then  statistics  have meoning.  They are abowr fife, and not simply @
mathematical exercise, It givas children the oppornnity to relate
mathematical exercizes lo  the real world: something  esyential i hey
are to find @ meaning for what they are doing and find a beligf.

It gives them a real life example.

People in drama can respond emodonally as well ay imtelleciually. You
can  bring  them o undersiand abour community and  society; suddenly

fust a mumber on 6 page becomes a lot more”,
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Taacher Z:

“Drama {5 @ unigue sysiem - da (eaching method: It is a part o an
active pedagogy”.

Al the moment he works in a cross-cumicular project called "Bakery”
which involves malhs, humanities and English, using drama as a teaching
method.

"Drgma  has  emotional  invesiment, (gking its roots from  the  ancient
Greek theatre,  Drama &5 when you and I are not watching bur are active
Prolaganisis. Greeks gave W5 the  emotional  protagonisis. Children in
drema feel they are imvolved because have chosen so and not because it
is abligatory. So. it shifis the respomsibifity o the pupils. Drama
teachers have a  view of children discovering, being collaborators.
Children  already  know  quite @ lot.  Teachers should  help them o
discover  what they already Jnow. Children have a right to be  engaged
int learning, a right to be powerful.

In a school, one should learn 10 wnalyse the world, the sociery. Drama
has a representation  of  the w?rfd that  children  must  create, through
active engagement, Through drama they can take responsibilities. For

exemple, through drama  they may take a responsibility which akes them

into | other areas sueh a8 mechanical engineering, maths. et thar  in
the  value. Therefore  they learn in order to  camy on  thetr  cwn
responsibilities. Dramatic siluations  pecessarily  emall e use af
PUithS, Teaching is effective f & comes through  something. Drama iy

a medium, maybe the best medium”™,
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Summary

Conceming the benefts and values of drama as a teaching method.
teachers X, Y, and Z answered exiensively by using several examples of their
wark in an attempt to iluminate the topic.

They all agreed that one of the main benefit a teacher gains by using
drama is that he/she can manage to stimulate and motivale hissher  students.

Teacher X makes it ciear, "In drama you do noi have fo dress up, but you st

create @ personal  involvement. A teacher acts out in order 1o stimulate
Students”. Teacher Y claims thal drama ".. focuses their (the children's)
aftention”.

Another  valuable gain, as teacher Z points out, i3 that "Drema a5 4
teaching  method is pars of an active pedagogy”. Teacher Y agrees by  claiming
that “drama involves children in  active learning..". As teacher X explains,
"people  learn  best when  they ore involved in  something, do  something by
themselves, feel that  they contribuie  with  something, create something...".
Therefore drama by involving children in certain  situations provides  the
benefit of making leaming meaningful.

As teacher Y points out "..in drama you can use materigls from ol
over  the  curriculum,  including mathematics”. It depends on what roles  the
teacher has chosen, whal the content is for hissher drama. Whenever the
content  is refated lo mathematics then you have a maths lesson. As teacher Z
claims " .. teaching is effective when it comes through something .

Teacher Y emphasizes the value that comes through drama, “of giving
chiidren confidence and  eertaing  abowt  their  abilines”™ and that Y. ihey
have  to co-operaie, fo value each other's ideas”.  Teacher Z says that  “drema
invoives  pupis  in  discovering  ond  finding our  what  they  already  know.
through drama they rcan ake  responsibilities”, Finally they alb agree that

through drama children find meaning as weli as a belief in whal they are doing.
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The gquestions of this section can be found in the appendix no3. The

data obtained f#om this section aim 1o fuffil the objective QB To
investigate the limitations that teachers face, when atternpting to use drama in
mathematics  teaching or the cobstacles that prevent them from using it The

teacher's answers are paraphrased.

Teacher A;
The main problem thar this teacher identified is time:; as he explains,
the government has imposed more reguiations and administrative  work,
ang thus the time remaining for designing and organising the lesson is
limited. Accommadation  is another sericus problem as there s not
anough space, and thus some teachers do not have their own classroom
and must move around. Cooperation with other teachers is an issue
which he claim must be examingd. Teachers skills, willingness to get
involved, as well as the National curriculum, the syllabus that must e
got  ihrcugh,  ang  preparation for exams, ars  soms  rhera  limitations

mentioned.
Teacher B:
“Titne.
You must prepare pupils for exams,
Eugier with vourger pupils than with the 0id ones”.

Teacher C:
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As she explained the physical buildings is a problem, continuing that:
“Time is Aot enough.  Cooperation with other departments i5  good in
theory, not in practice. It needs an awful a lot of organisation”.

In her opinion the conditions are much better 0 primary schools as you
have a teacher for the whole day; the secondary schools’' philosophy is

tragmented.

/  Teacher E: j

acner =

e
He argues that pupil characteristics (e.g. age. sex, intellectual
abilityy do not pose problems on the type of pupils, even though you
may do more with low ability groups. High abilty pupils want fo
practice themselves on exams and do not want to waste time in fun.  In
his opinion attituge is the main fimitation. It {he teacher does  not
pelieve in  the benefts and values of drama, it is never done. "if
there s a  belief, then time and resources become  problems 1o be
salved". Inspiration is the second most imporfant, it is  helpful to
have somebody to work with you; cooparation or teamn-teaching is  very
important. He  argues that, "It supporis the exchanging of ideas  and
muinal encowrggemen”.

Teacher X:

The fact that “Teachers de mot have skitls" and time to  plan  the
project is @ serious problem, she explained. She emphasized that
teachers must believe in cross-curicular work.  They must find  1he
idea exciting engugh o try - but it is totaly dependent upon  every
individual's personalily. She also added that the efficiency of using
drama depends on the pupils past experience. Usually children have a

clear idea about what a teacher is and what he/she is supposed o do,
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from their background and experience.

Concluding, she said that younger children are more open and fresh,
therefores  better to  work  with.  Older children find it  difticult
because they are not used to it. Scmetimes they are not  shy, not
confident, unsociable  etc drama can help o overcome all  these

restraints.

Teacher ¥Y:

Teacher Y argues that the use of drama depends on  students'
experignces, how comifortable they are when  working  in groups.
disgugsing  etc. Usually they get confused if the teacher comes in
suddenly with different methods. In drama they have o “play a role”
which does not happen in other lessons.

She mentions that drama is a very strange subject for many teachers as
well; sometimes  the teacher has to he by himseltherseff in a mileg,
and ihis is frightening for many teachsrs as they feei they are losing
controk. It is wvery possible to lose control Sometimes  this  is
successtul, sometimes not depending on the class; this is a risk
taking. However it must be planned according to the class and  pupils
personalities,

She claims that “Drama fessons should be provided in every  programme

for teacher trainsning. Education needs 7] stop being
compartmenialised. It has  no  benefit for teaching  and  learning:
ouiside, in  the real world things are not like thar Obviously  the

school should teach people 16 exist in sociely”.

"OF  course  there I8 Ao enough dme  or  resources; ihis  ix largely

deperdent  on personafities though it depends on how much one wonls  or

believes  on the development of new ideas ond if they recogrize a need
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to develop those ideas”.

Teacher Z:

"Dramatic methods need time, team work and commitment”.

Summary

Of the limitations that teachers face attempting to use drama as &
teaching method, time has been revealed to be one of the most serious.
Teachers have found that there is not much time for them either to organize and
plan a new teaching method or lo employ it in the classroom because there  is
the pressure of axams and the syllabus, which has lo be completed in a cenain
time.

As the teacher A claims, teachers have lo do more administrative work,
and this does not leave enough time for organizing and designing the lesson.
At the same tme, the fact that ieachers have to follow the National Curriculum
and to prepare children for exams, is another essential reason for the [mited
tme of the teacher. The teacher C, says that drama as a method of teaching
probably needs co-operation with other teachers T..co-operation is nol £asy
in praciice”.

Another problem is resources and accormmodation, Classrooms  usually
saem  uncomforiable  for certain types of activities. Cooperation  with  other
teachers has been peinted out as another important factor, by several leachers
as they Ieel the necessity of getting inspiration and exchanging ideas  with
other  leachers. Tha skills and the abiliies that leachers have is also
another drawbach,

However, teachers E, X, ¥, and Z emphasized that the most important

limitation is the teacher's attitude. Teacher X, mentioned that teachers must
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believe in cross-curricular work and also be inspired by the idea i tney are
10 sugceed in it Teacher Z aiso stressed the importance of the teachers
personally and the strong belief in what he/she is doing, because the use ol
drama demands commitment.

Teacher E, agreeing that the teacher must believe in the benefits and
values of drama, states ihat " there is a belief. then tme, resources become
problems  to be solved” and tgacher Y points out thal " there {5 aways  d
tack of iime and resources - but it largely depends on  the teacher' s
personality... How puch one wans or believes on the development of new ideas
and if they recognize a need to develop those ideas”.

Finally, the pupils’ attitudes and past experiences  from different
teaching meathods has been considered imporlant as well. The teachers B and C
both  agree that using drama with younger children in primary school is better,
and teacher C explained that a reason for this is that secondary school s
fragmented  into different departments, teachers are under pressure 10 work o
exams, therefore the conditions are not suitable. In addiion Teacher X  says
that younger chiidren are “fresher”. and they do not have prejudgements as o
what and how they should be taught. She says that sometimes older children
have a clear idea a5 t how a maths teacher should teach. Therefore, whenever
a teacher comes out with some new ideas they are not at ease with this.  Some
chiidren are very shy and unsociable as well. Teacher Y says that it depends
on children's past experience, how much they are used to working in greups and

discussion.
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.2 INTERVIEWS WITH THE PUPILS

As it has already been explained, thers arg five groups which were
interviewed.  There were ninetsen pupils altogether (¢ boys and 10 gis). The
interviews took place at the school W and athough they were structured, the
researcher found it necessary either to allow the pupils o be free to speak of
to ask more questions in order to help them clarify what they wanted to say.

Generally, most of the pupils were shy at the neginning and appeared
not to feel comfortable, mainly because they found it hard to  answer the
questions. It was difficult for the majority to express themselves or to speak
extensively. They usually used short sentences. However, by promising them
strict confidentialily ard by explaining c¢leardy the purposes of the raseareh
and where these interviews would help, a frendly environment arose and the
pupils seemed to become mare related and comiortable.

In  the following, there is a presentation of what the pupils sail in
the interviews, grouped according to the guestions they were acked. As it has
bean  described in the meihedology the puph interviaws includs two sections of
questions: Section I Apprecistion  of mathematics  and Section iR
Diificutties in mathematics and reasons for those difiiculties. At lhe ena ol

gach section a summary faliows.,
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6,21, Section T; Apgprectulion of mathemulics

The queslions of this section can be found in the appendix nod. The
data oblained from the pupil's answers under this section aim to fulfii  the
objective O1. To id_entify the importance of teaching and learning mathematics,
as well as the appreciation of mathemalics from ihe teachers’ and pupils’ point

of view. The pupil's answers are presented mostly as direct quotes.

Group #:
“Yoru need  mathematics in work..  Most of mathematics i numbers.,
Different  than  the  real world..  You do not wse them  outside: it

depends  on  what  job  you are doing.. But you need only  the  easy
things, not hard things. such os Pythagoras theorem”.

Consequently the pupils were asked fo specify in what type of jobs may
somebody use Pythagoras theorem. One  said that Carpenters and
Architects use it but most mathematics is mainly used in shops, sales,
wages, banks. When they were asked if there is any connection batween

mathematics, music and art they were all negative.

Group L:
"Miuths is something important Becawse you need it dov o day..”

"I da not think it is something important unless vowr job has  to o
Wit i "

" think you should onfy learn the busics”.

Group M;

"M themalics are  importun: s you meed them for qualifications, FELER

ter rare onig, 1o cofeelace,
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"Mainly used in banks"

Being asked on the connection between mathematics art and music the two

girls  answered “You  use portions as ar artiit. . or  fraciions  in
miusic”. ... you use your imagination in shapes'.
Group N:

"Mathematics s boring & the moment.. I is  only work  through
texthooks”.

A girl said: "l like invesrigations, I ltke to think and work”,

"You need maths when you get oider; you get very far when you  grow

up"”.

"It is important because you get a very good fob”.

Group O:
*Mathematics is fearning, knowledge..”
“ff you need o be qualified you need l0 know it when you grow  up..
you do not need them now’”
“f¢ is needed especially for jobs. in school sometimes &t iz boring,
sometimes good”.
“Vou use them in ofl lessons and even in art.  They are fun when  you

salve some problems... I think they are very useful”,
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Summary

The majority of the pupils who have been asked about what mathematics
means 1o them, expressed their low appreciation of s nature. The maost
frequent answer was that learning mathematics is imporant because then you gst
a good job. It was interesting that some children emphasized that  ".. you
need  machematics when you grow up.. you do not need them now".  Some  others
said  they think that mathematics is important, but they could not explain why
The comman view that comes out of almost every group is that mathematics  is
numbers, you need in employment and especially in banks.

As it can be seen the maiority find it boring at the moment Howewver
there were only a few individual pupils, whe said that they lke to work in

mathematics or that they see that “mathematics is learning knowledge...".
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The cquestions addressed to the pupils in this section can be found in
the appendix nod. The data obtained from this section aim  to  fulfii  the
objective  O2: Te identify the difficuities and the reasons which cause
difficuties for many children when attempting to wunderstand and apply
mathematics. The pupils'’  answers are presented in quotation as they were

originally recorded.

Group K:
"Maths is  hard.  Maybe because there is no connection with  the  real
world”.
“ft would be easier if we had exomples from real life...".

“The fault is both the method and me; ! am not concentrating. ",

“Sometimes the teacher is not clear.. you need somebody to explain
before he expects you to go on_.",
Group L:

"There i3 no way to enjoy maths. "
"There is a gap. In the primary school | think [ missed some things”.
"We need to kiow the relationiconnection with the real world”,

"We do not undersiand what is the use of the things we do”,

Group M:
“Algebra  is  harder. because you have o use your brain.  In geometry
yeu need your imagination”.

"You need examples, simple explanations..”
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"Ar long as you ger the message over simply then it is O.K..."

"When you have only homewsrk and work then you hate maths..."

Group M:
"They must make mathemarics more exciting..”

“Pupils would enjoy taking part in activities.."

Group O:
"Some pupils have problems”.
"The way of teaching omaths?  They wse hard  questions you do  not

understand...”

Summary

Al the pupils appreciated that mathematics is a hard subject either
for them or tor their classmates.

Cuite  inferestingly,  all the gmups of pupils agreed that they need
examples from real life. Answers, such as ". & would be easier if we  had
examples from ihe real life.” or "we need to know the relation and comnecrion
with  the  real world” and "vou need examples. simple explanations™  show  that
most childran do not really know what the meaning of what they have been taught
is. The pupils have identified sevaral other reasons beside the lack of “real
life” connection.  They confessed that there is usually a lack of communication
between  them and the teacher. For example, "..you need somebody to  expiain
before  he  expects you fo go further™ OF “az long ay you get the message  over
simply. then i is OK™ It is also a pity that the majority finds
mathematics  boring. Answers such as "They muast  moke mathemaiics  more

exciring " gives evidence of this tact.
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6.3 CASE STUDIES

This s the last section where the presentation of (he three case
studies CS81, CS2 and CS53, takes place. The researcher's purpose in the case
studies, was 1o gather data for the objectives O4 and Q5. To examine the
benefits and wvalues of drama as a leaching method for mathematics in  the
secondary  school  level.  To investigate the Hmitations that  teachers  face,
when  attempting to use drama in mathematics teaching or the ohstacles that
prevent tham from using it.

At the beginning, the description of each case study is presented where
there  is  an explanation of what is the teachers aim, concerning mathematics
leaming, as well as the relation of each case siudy to a mathematical area.
Subsequently, the researcher's observation, the teachers and the  pupils'

interview conceming the thrae case studies are presented.
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a. Case siudy CS1:

The lesson took place qutside the classroom, in the schoel yard.

—"We need 7 bags on the ground. or 7 jackets, or 7 baskers..."

-="Yes sir!"

=".. and  then we need three red frops and three green frogst  ft i
difficult  to find frogs in such a day!  Gh dear.. Lef's be frogs!!  How  do
you  fancy rhe idea? OF course Liz would prefer 1o be rthe little princess
but this is life. She can always be a preqy frog...”

The lesson staded in this way, and then the teacher attampted to
explain  the rnules of the game to the chiklren. At the beginning, the seven
jackets on the grourdd helped to indicate where the places for the frogs would
be. As can be sesn from the giagram thare were three red frogs at one side and
threg green frogs at the other.  According to the game, two groups of frogs had
io change places, in the least possible movemsnts. An additionai rule was that
a red (green} frog can jump either over one green {red) frog or at the adjacent
gmpty place.

The type of drama te which this casé study melengs is the  simulation
games iype. According 1o Heathcote (1884), by using  simulation games the
teacher  provides an opporunity for children to work with feeling and thoughts
simultaneously. The rnules which exist lead and control the playing, and at the
same  time there is an examination of all types of drama, including  simulation

games.

The aim of the teacher was to provide a chance for the children to
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discover a numerical progressian through active participalion  and cocperation
with each other. The relation of the lesson to a certain malhematical area is
iooking at functions and & number-pattem, and finding out a mathematicat
formula for describing the quickest method.

The children were asked 1o divide themseives In groups of six “frogs”,
three red and three green. Some spare children tock the role of an “observer
who should count the number of the meovemenis of each group and observe it the
nites  were  followed properly. Afer having completed some attempts with  six
frogs, they were asked lo try with eight frogs. ten frogs etc.  Finaily, the
teacher procesded to the "mathematical” task, and he asked the children to find

if there is any formula which could be applied for any nuimber of frogs.

START
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b. Case study CS2:

The lesson took place again in the schoolyard. The teacher brought
three ropes along. Two of the ropes were to be used in representing the two
axis  XX' and YY'. At the beginning the teacher explained to the children that
they were going to reproduce the two well known axes on the ground (the
children had already learnt graphs in a previous lessom) by using the two ropes
and that afterwards, they were going to chgose a point lo represent it The
points  he propased ware the points on the two axis XX and YY' and some other
points  such as {3.2), (21} and (12). The children acted as the points, and
had to find their place on the system which the two axes were creating on the
ground. They were told that they should help sach other in their atternpt to
find their place. Subsequently, they were asked to find the plot of the
equations y=2x, y=2x+3 and y=21-3 and to represent it by using the third ropa.

The form of drama to which this case siudy belongs is  the
representational  or symbofic play. Heathcote (1984), claims that a tsacher by
using role-playing can teach facts (in this case study the properties  of
coordinates) and seek understanding.  According 1o the expianation she provides
of the analogy type drama in chapter i}, this lesson could also stay in this
type; a5 a new different way is provided for an already known  topic. The
children can see again the lesson that they had been faught but with a fresher
lock, in a parailel perspective.

The aim of the teacher was to improve the pupils’ understanding of
graphs  and relations through their experience of being points and cocrdinates.
The relation of the lesson was graph plotting and use of coordinates.

The children set up the two axes on the ground, making sure they were
perpendicutar  (as they had been taughtl and then started to arrange  themselves

on the itwo axes taking the role of the points. Some of them had to be
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posilive, others negative numbers. The number zero was especially  afiractive

to many children.

' .42 68
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c. Case study C33:

The fesson took place in the classroom. The classroom had to be
rearranged  for the purpose af the lessen.  As it can be seen from the diagram
the desks were put in two fows in order to isolate the two areas A and B. The
children were either in the arsa A or in the area B, and they were not allowed

access to the other area.

D0
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The problem situation that the teacher posed to the children was to
estimate the area of the classroom. That would be an easy problem if they
coukd measure the two sides of the classroom. But the physical cbstacles
{desks) prevented them from this. Therefore they would have v employ another
method. The teacher proposed they coul use the fundamental principles of the
trigonometry  for  this task, which they had been taught the previous day. He
gave themn some instruments such as tape-measyres, meter ruter and protractor.

This case study could be described mostly as a  practical  activity.
However, there is a strong dramatic element in i, which is the element of
conflict. As previously explained the pupils were isolated in the two areas A
and B, bhaving to solve the problem while not being able to use the easy way
they already knew. This conflict situation leads children to search ways to
solve the problem, and as Bentley {1965) claims it is very powerful. At the
same time this lesson could be characterised as the "mantie of the expert” type
which has been described by Heathcote (1984) in Chapter ill.  As she explains,
this type functions by having the class o work on a task as i they were
expens. It demands the children to use factual knowledge and their skills in
a problem solQing gituation.  Heathcole emphasises, that becawse of the need of
tactual  knowledge (information), this fype of drama allows the teacher to  use
drama in differant areas of the cumiculum.

The teachers am was to provide them with an active experience of
using  trigonomelry in a real problem solving situation, whera the necessity of
using it  was obvious. The relation to a certain mathematical area is to  the
teaching of  trigonometry, and particularly the application of sinx, cesx  and
ratios.

A lask that they had to do tirst was to learn how to estimate angles by
using the protractor.  As soon as they gained confidence in estimating angles,

then they could apply their knowledge in estimating lhe angle w, as it can be
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seen in the diagram. Consequently, by applying the basic rules of trigonometry
on the regctangle triangie they could sclve the problem.

The teacher, after having sxplained everything about the task, asked
the children who were in the area A and in the area B to work as groups and to

compara their findings at the end.
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The interview with teacher E was preplanned (see Chapter ¥, p.81). The
questions that were addressed to him were divided into two sections: a)
childrems  behaviour and b) difficulties and problems that he faced, following
the key concepts and variables of the case study plan. it was imtended to gain
data for the research abjectives O4 and 05,

Concerning  the children's behaviour the teacher cdaimed that the level
of active  paricipation, enthusiasm and metivation was very high in all  case
studies. He argued that all children were involved ard they all  seemed to
communicate and cooperate with each other. However, he identified some
chidren who seemed lost or confused, and as he explained that was probably
because it was their tirst exparience of such activities in mathematics.

When asked about the understanding and the intellectual expression  of
the pupils, the teacher said that approximately two thirds of the  children
could show immediately during the practicing of the c¢ase studies that they had
comprehended the task. The teacher had alse noticed a great difference when he
continued the lessgn in the classroom on foflowing days. Children seemed to
have gathered experiences which helped leaming in fater stages. According lo
his  observations, the children who took part in the case study CS2 were more
contident in  using graphs and even these who had great difficulties could
manage to figure cut how to place coordinates and what was their meaning.  He
also  argued that the experience the children had during the case study CSt was
valuable as the game demanded high ‘mathematical thinking, to be logical
{organizing and  strucluring  their  thinking), o make predictions, and
generalisations., Through the case study CS53, the children had a  practical
experience  of using trigonemetry and have an opportunity to  appreciate  the

importance and wuse of mathematics. As he argued, trigonometry has been
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considered as a very mystifying lesson by the majority of the children,
therefore- it was very good that they had a chance to see where ftrigonometry can

pe used in real life problems.

As far as the difficulties faced by the teacher were concemed, he said
that the drama lessons were slightly more difficult than the ordinary ones
mainly  because these were his first attempis at using this method of teaching.
He confessed that he knew from the beginning that he would have to have
different expaciations from  the  children and organise time and space
differently. The fact that lessen duralion was only 40 minutes was an  other
obstacie, as weil as the avallability of rescurces. The school did not provide
everything, and the teagher had to ask in order to find the ropes for the case
study G82. For some activities the classmoom might also  be  uncomfortable;
gither 1oc small, or too big. As he explained, for him the children's attitude
was not a problem as the pupils had a very positive behaviour. The plan and
designing of the fesson was not a problem, afthough he would have preferrad to

cooperate with another teacher and have a chance to talk and exchange ideas.
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The five groups of pupils were asked for the three case studies. The
interview was unstructured. The researcher's aim was to have a free discussion
with  them. Through the pupils' interviews it was intended to obtain  data

concerning the O4 objective of tha research.

Group K: (took part in case study CS3}
They said that they enjoyed taking part in the case study, as they
found that they need exampies of the use of mathematics in  everyday
life,

Group L: {took part in case study CS3)
One gid in this group claimed that she Gould not understand the
purpese  of the activty. The rest expressed their satisfaction. The
girl was further asked about the reasons and sha said that she does not
like mathematics at al.  "../ dread maths.. anywgy, [ will be g
rurse when [ leave school”.

Group M: ftook partin CS2}
The group was lotally satisfied by the case study they tock pat in.
They pariculady stated that the combination of drama followed by
explanation from the teacher was very useful However they noticed
that some chikiren did not really work.

Group N; (took panin CS1}
They also enjoyed the participation. They considered the refusal lo
think as the main reason for some chitdren aveiding work.

Group O; (took part in C81)
This group tound that they needed more explanation at the beginning lo

avoid confusion.
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The pupils said that not all of them realy worked in the case studies.
In  general, the majority said they enjoyed those kind of activities and  that
they preffered them to ordinary lessons. They found the provision of examples
very  useful The interesting point is that they felt that a  combination of

different styles would be better for them.
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4, Ther r i rvati

The researchers observation was either participant or non-participant,
depending on the circumsiances. A plan was followad, which can be found in the
Chapter ¥V (p.81), where cedain key concepis and variables were observed
concemning two  sections: a) the chiidren's behaviour and b) the teachers
ditficulties. The intention was lo gather data for the researh objectives 04
and Q5.

Concarning  the children’'s  behaviour, the majority of the children
showed an active personal involvement, and also expressed a great  enthusiasm
during all lhe case studies. They afl responded positively either in  being
"frogs”, "observers’. or “points’, or in taking part in estimating the area of
their classroom. Howaver, there were some children who seemed lost  or
confused. For exampls, & the beginning of the case study CS2 it was obvious
that some childran had not understood what they were supposed to do and the
teacher had to explain this again. The confusion may have been a result of
their lack of understanding of the concept of coomdinaies. However,  they
started to discuss with each other, irying to find out how they could manage o
soiwe the problems. Secon, after discussion and cooperation, the children  who
had the poims {3.0) and {0,2) came happily to the conclusion that the
coordinata (3,2) was on the verex of the parallziogram which joined them. The
child-point  (3.0) calied to the point (3,2) "You come 1o mei.".  And in that
particular  instance, # seemed that there was evidence that this child managed
to understand ;.-vhat a coordinate means.

In €51 they all paricipated, either taking the role of the "frog” ar
of the "cbserver. The children very quickly took up their roles. Those who
were  frogs, jumped as frogs and some af them also imidated freg's  voices.

However, very soon Ihey got very engaged in the task, which was to find the

quickest method for the frogs to change places. Diemes (1968) has also
underined  that  children behave in the beginning #ke playing, but  gradually
awareness increases. Evidence is also found in the other case studies, where
children were intially involved in playing or in exploring the properties of
certain  instruments - like how to use the pratraclor in the classroom - bui
vary soan they were found to be engaged in the mathematical task.

Mot all tha children couid manage to find the quickest way at the first
attempts; some groups were Detter than others.The ones that couk!i not manage
it immediately had the chance lo repeat it as many times as they wanted. it
was  interssting to obsarve how much they ware asking for repetiion when they
wanted to "sae” it befler. The fact that they were in an active siuation and
confronted with other classmates, made it much easier for them to  continue
trying. Children waere able lo evaluate themselves, and as Heathcots {1984)
explained they could test their “presenl capacities”. Teacher Y, also claimed
in the interview that children can evaiuate each other ideas and lgarn o judge
themselves.

Understanding  and intallectual expression was obvious by the majority.
The ‘"observers™ along with the "frogs" tried to write down the formula  they
found sc that they could explain it to the other groups. They mun  to  find
papers and they tred to write down all the actions step by step. As s00n  as
they saw the patiern they made, ihey were able to make generalisations, to fing
for examplte how many movements needed for 8 frogs, for 10 etc.  The
observations  corresponded well with Heathcote (1984) descriptions (see Chapler
i}  that children have the chance of expressing their thinking. In all  case
studies  lessons, the drama activity provided the means and motivation for  the
children to get involved in the mathematical exercises.

The feature of communication and cooperation was found again in  every

case study. [n the case swdy CS1, the "frogs” of the same group had to find a
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clear code of communication and cooperation in order to achieve the purpose of
the game. This was cbvious through their discussion.  Children who had  lound
the formula earier, were explaining it o the rest of the group, children who
had doubts were asking them to repeat their explanation. In the case study C83
co-operation  amongst the children of each group was necessary, and it oceurred
spontanecusly. 1t is interesting lo mention that everybody wanted to have a3 go
in using the protractor to estimate the angle.

Finalty, in the case study G52, the children were very invoived in
discussion of the many aspects of the probiem. For example, they were
confronted  with  the fagt that they shouid keep an equal distance from each
other. Thus, affer some discussion, they agreed to kesp a distance of one
meter between  each poi_nt. After managing to be "proper points™ on tha  axis,
they had to find the Iocation of the co-ordinates. Communication  and
co-operation as benelits and values of drama as & teaghing method for
mathematics. had aiso been identified  through the teachers’  interviews,
Heathcote (1984}  hass emphasized the fact that ". drama makes people find
precision in communication” [p.207), as they are interacting with each other.

Goncerning  the limitations that the teacher faced, it seesmed that they
ware  different with different activities. For the case study CS1 the time was
adequate. Aesources were not needed, apart from the sefting up of the ‘drama
situation”. The teacher had to spent some time at the beginning to explain the
rules and make sure that everybody had understood. Then the cnildren had to be

organised inte groups and start.

The designing and planning was nat something which was difficut in any
of the case studies. The difference in C33 was that the appfication was in a

classroem and the teacher had to make the children helieve that they mmust try.
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With the case study CS2, resources were a problem.  The teacher faced
some difficulties in finding the ropes because they were nol available from the
school. At the same time, there was not encugh time lo plan  every detail
Things had to happen very quickly i approximately 40 minutes. The
end-of-lesson  bell rang when they had managed to sort out the first  equation
y=2x. They wanted to continue with the next eguation. bt everybody had to go

tor the next lesson.
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6.4. GONCLUSION

Though  this chapter the findings, obtained from all the stages of the
main  part of the research, were presented. The tindings were directly related

to the objectives of the research. Hera the main findings are summarised.

For the objective ©1. “To identily the importance of teaching and
leaming mathematics, as well as the appreciation of mathematics from  the
leachers’ and pupils’ point of view’, data was gathered from both teachers and
pupils.

Al the teachers expressed thair appreciation of the subject of
mathematics and the importance of it being taught in schools. They pointed out
some of s essential features, such as that mathematics is a  high level
intellectual  activity, a way of thinking and reasoning and that it improves
problem  solving abilties.  Some of the teachers also claimed that mathematics
is alsc refated fo discovery, exploration and ocontrol  of the worlds
properies. Finally, ali 1eachers agree inat  different appreciations  of
mathematics are possessed by teachers, pupile and sociely. They argued that
the majority of pupils and their parenis regarded mathematics only as a way of
finding a good job and getting better qualifications.

The data obtained from the pupils, concerning their  appraciation  of
mathematics, reinforced tha data obtained from the teachers. When they weve
asked for their perception of the importance of mathematics, the vast majority
responded that mathematics is only needed to obtain good jobs. They emphasised
that they thought they did not really need mathematics in everyday  ife.

Althcugh they saig that mathematics was impaortant, they did nat know why.
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For the objective Q2: "To identify the difficulties and the  reasons
which  cause  difficulties for many children when attampting to understand  and
apply mathernatics", data was again gathered from both teachers and pupils.

Firstly, they all agreed that most children face serious difficutties
in learning mathematics, and they aiso have negative attitudes about the
subject. They underfined that most children still in secondary school are not
able to think in  an abstract way, and are unable o use the mathematical
language and symbollsm, demanded bty mathematics ieaching. Therefore, they find
mathematics meaningless, Some  of the teachers emphasised that usually  the
mathematics  learning  environment  is inappropriate,  lacking  motivation  and
congrete real examples. Finally, all the teachers claimed that the pressure of
preparing  children for exams prevent them from providing a  better  learning
anvironment and also an enjoyment of mathematics to childran.

The datz obtained from the pupils about their parception of the
difficulties  they fage in mathematics and the reasons for those difficulties,
reinforced  the data cobtained from the teachers, Al the pupils agreed that
mathamatics is a hard subject either for them or for their classmates. Quite
intarestingly, most of them identified &s a reason for their difficulties the
lack of real Jife examples, which they felt could make mathematics meaningful
They alse pointed out reasons. such as lack of commupication, and the fact that
mathematics is  boring. Therefore, they needed to have a motivation and an

interest in their mathematical activities.

For the chjsctive Q3: 'To examine the teachars' aftitudes and opinions
towards two different methods of teaching mathematics; the investigation  and
the exposition by the teacher”, data was gathered from the first sample of

teachers.

Firstly, all  the teachers agreed that the use of investigations  was
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valuable and developed the chiidrer’s problem solving _abilities, At the sams
time, they also agreed on the need for exposition by the teacher. The
interesting  point  here is that they differ in the degree 1o which  they wuse
investigation and exposition in their teaching and on the emphasis they give 1o
each method. Given evidence from the data collected in  section |, whera
information was sought about each teacher's teaching style, it seems that
although teachers find the combination of slyles very important, the
expositional  way of teaching remains the most frequent. of sometimes the only
methied  used. Among the reasons idenlified i different sections of the
guestions are, the pressure of exams, and particularly the pressure of the
National Curricyium. They also clamed that otfier  teaching  methods
{invastigation, drama) need more time which is not available in  secondary
school, as teachers have either to prapare children for exams or to  complste

the predefined syllabus.

For the objective O4: "To examina the benefits and values of drama as &
teaching method for mathematics in the secondary school level’, data were
gathersd mainly from the second sample of the teachers and from the case
studigs.

All 1he teachers answersd the cquestions trom their experiences of using
drama in teaching mathematics, or other subjects, at he secondary school
level, Summarising, the benefits and values they idemiified were the provision
of motivation and stimulation in order for a children to find an interest in
the mathematical  activity, the encouragement  of  active participation,
co-operation and communication in  the learning of mathematics and the
connection  and relation o real ffe examples and concrete experience,  mainiy
through the study framework and symbalism.

Thiough the case studies, data were abtained from the researcher's
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observation, from the leacher and from the pupils, Conceming the provision of
motivation  and  stimuation as well as the encouragement  of  active
participation, co-operation and communication, both the teacher and the
researchar agreed that it was very high in all case studies. In terms of
children’s intelectual expression and understanding of the mathematics being
taught at the case studies lessons, the researcher observed that many children
seemed 1o be involved either from the beginning , or soon after they had spent
some time playing or exploring. The teacher said that approximately two thirds
of the chidren could immediately show their understanding, but the  striking
point for him was that ihis increased dramatically when he subsequently
continued the lesson in the classroom. However there was a very small number
of children, identified by both the teacher and the researcher, who seemed
confused, aspecially at the beginning of the lesson.

At the same time, the pupils claimed that they found the provision of
real lfe examples very useful, and the majority expressed their preference for
this method. They also stated that in some instances they could not understand

immediately, and that not ali of their fellow-classmates worked.

For the objective 05. “To investigate the limitations that teachers
tacs when atempting to use drama in mathematics teaching. or the obstacles
that pravent them from using #°, data was gathered from the teachers and from
the case studies.

The limitations and ocbstacles that leachers pointed out were  lime,
accommedation and resources, teachers skils and abilities, lsachers’
attitudes and  personalily, co-operation among teachers and  departments, and
finally childre's past experience and attitudes. The first sampie of  the
teachers placec more emphasis oOn reasons such as time, accomrmodation and

resouscés as  wall as the children's past experiences and aftitubdes, and the
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second sample on the teacher’s attitudes and personality.

Through the case studies, dala were obtained from the researcher's
chservations and from the teacher.  Gradually, the kmilations that the teacher
faced werz considerably Jess than the ones identified in the teacher's
interviews. Time for planning and organmisation, which was stressed as a
serious  obstacle largely by the first sample of teachers, was not a problem.
The teacher poinied out that the duration of the lesson (only 40 minutes) was
not enough.  Although resources were a difficulty {the teacher could not easily
find the ropes for CS2 and the classroom in C83 was small), # was ot the
biggest  problem. Alsg, the teacher did not have any specific skils and
abilies in drama, even lhough he managed to crganise the lessons. Finafly,
according to  the teacher, the most important factor is the co-operation and

interaction behween teachers, and the exchanging of ideas.

in the foliowing chapter, there is a discussion of the findings reiated
to  each objective, with an attempt to compare and analyse them, and provide a
conclugion concerning  the potential role of drama as & teaching method in

secondary school mathematics.
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DISCUSSION — CONGLUSION



In this chapter, the findings from the main research and the [@erature
study, concerning the objectives of the research are discussed, attermpting o
answer the hypothesis under investigation:
“There i§ a potentality of using drama as a method of  teaching
mathematics in present classroom conditions of secondary schools.”

Ard the aims of the prasent research are:

11 "Tp identify the benefits and the values of drama as a  teaching
method of the mathematics teaching in  the  present classmpom
conditians of secondary schoels.”

2. "To point out the limjations hat teachers  either  face  when
adempiing  to  empioy drama a5 a teaching method or which pravent

them from using ir.

The above ams were examined, through the investigation of 1he
objectives O1, Oz, 03, 04, and 0%, which were formulated by the assistance of
the pilot stody. The findings concermning all the objectives were presented  at
the previous chapter (VI). They were obtained from differert sources and by
using  difierent  instruments, in  order to strengthen the  validiy and the
refiability of the study and reduce the biases. Although the sampie of the
research . is not sufficiently  large in order to permit extensive
gereralizations, # 8 possible io compare the findings obtained from  ihe
different sources and thus consider the research question. Tnerelore, in this
chapter a discussion concerning the findings from ths research and from  the
lterature  survey takes place, with an attempt 1o compara and lo approach them
critically.

Congerming the first aim. the benefits and the vaiues of drama as 2
method of teaching mathematics in secondary school, which are identiied 1lrom

both the rmain research and ihe lileralure survey, are the provision of
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mativation and  stimulation, the ancouragement of  active participation,
co-gparation and communication among pupils, and the conrection and relation {0
real life exampies and congrete sxpernencas.

All the teachers of the second sample, X, Y and Z pointed out, that the

use of drama supplies motivation and simulates the interest of the  children.

Characteristically, the teacher Z claims that “Dramatic situations necessarily
entail  the use of maths’, and teacher Y suggesting that drama  ".. focuses
their  fchildren)  attention”. Through observaiion in the case studies, ihe

children's motivation and the high expression of their interest to he involved
in the task was identified, which seemed to support the claims.

M the same time, tha children's demotivation is a reason for
constralnts  in  learming mathematics, pointed out by both teachers and pupis
during the  interviews. For example, teacher A said “..pupils dre very
tirtle, almost zero, motivated w0 iackle every hard task’ a group of pupils
advocated that  “they need ro make mathematics more exciting.”, as  another
group said "..mathematics is boring af the momeni”. However, the provision
of interast in teaching and learning is one of the main puproses of  schooling
and education in gemeral. It seems from the above, that the use of drama has
many  possibiliies 10 supply motivation ahd increase interest in  mathematics
teaching.

The findings fom the research agree with the findings from 1hs
literature  survey. For example Dienes {1968}, providing evidence deriving from
his  expermental case studies, claims that the use of representational  play,
which is one fype of drama, is very valuable for the teaching of  mathematics,
as the motivation which comes as a result of the play ¢an be guided by the
teacher towards mathematical ends.

Therefare.  the supply of motivation and initial stimulus is one ot the

benefits and values thal drama provides as a method of teaching mathematics.
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Drama in teaching mathematics, as was revealed from the present
resaarch, Encourages also  the active  paricipation,  co-operation and
communication.  Several teachers gave evidence for the above. For example, the
teacher Y  claimed that . {children in drama) have 1o cooperate  with  each
other and io value each other's ideas” and as teacher Z explained “.. children
in drama are rollaborators”.

The researchers and the teacher E's observation through ail the case
studies, Identified that the active paricipation, the co-gperation and  the
communication among the pupils were very high, when drama was used. The pupils
not  only had to talk and discuss cerain instances, but they alse had to reach
an  agreement. It was interesting to notice that all the pupils wanted 1o
axpress  their opinion and they asked questions very freely. (n the case study
CS1, as “frogs" and “cbsarvers” managed to communicate and understand each
cther's way of thinking and reasoning in order to achieve the purpose of the
game. In the case study €82, the co-operation and communication between them
was obvicus. Discussions were arising among them when attempting to find their
places as points, and laler on when they tried to find the graph of the
equations  they were given. Finally, in the case study CS3, the pupils had 1o
share between them certain sub-tasks of the problem they had to solve. That
maant again co-operation, responsibility and trust for each other.

In  the literature survey, Bruner (1872) claims that sociodramatic play
reinforces  peer  group  interaction, Heathcote (1984), Way (19687) as well as
Bousquet {1986} advocate the vilal role of drama in the childran's intellectual
and physical deveiopment Dby lhe reinforcement  of their confidence and
certainty.

The learning of mathematics is being facilitated, through such a
situation; as teacher X argues “.. people learn best when they are  invglved

in something,  do something by themaelves, feel rthat rhey condribure with
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something, create something. Participation  is  terriply important”. Anather
important  feature is that in such a situation children are able to test their
own abiliies and also do that by themseives, without having to feel the

failure of an exam. Teacher Y emphasized that chidren leam alse fto value

each other's ideas and .. gradually trust  themselves and  their  own
abilities”, Tharefore, the  provision of confidence and  certainty comes
naturally.

Amongst the purposes of schooling and education is to  provide such
leaming  situations to  all  children, that they would be able to devalop
confidence and certainty of thelr abilities and skills, and eventualy being
able to enjoy and get involved in leaming.

However, among the reasons for the children’'s  difficulties in
mathematics  learning the leachers identified the lack of confidence and
certainty, as well as the difficulies which seme children have 1o express
themselves in a mathematics situation.

At the same time, from both the research and the literature  survey,
evidence is provided that by giving an activity in which all c¢hidren  have
equal chances to contribute, the activity becomes certain and more  personal.
As  seen, when children in the representational plays of both the case  studies
G381 and CS2 were “frogs", “observers” or “poinis”, they reacted with a serious
responsibility for  the ries they represented, they participated in  the
mathematical task more actively, and as the teacher E  identified, their
confidence and certainty was reinforced as it could be seen from later lessons.
Therefore,  drama  reinforces and increases the children's abilities in group
work  {(co-operation and  communication), and their active pardicipation in a

mathematics lesson.

Drama  also, provicles real lifle examples through "the  story-framewaork”
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which  assists the children to make meaningful links with the subjects they are
taught. The above is pointed out by several teachers and pupils. Teacher Y,
with  her example concemning teaching statistics in mathematics through the use
of drama, claimed that in this way statistics becomes meaningful to  children.
Al the same time, teacher Z explained thai “ieaching is effective when it comes
through something. Dreama Is a medium, maybe the best medium®.

Through the case study CS3 evidence is also given for the above. The
children had the opporiunity to experience, through the lesson, c¢ne application
of  irigonometry. Trigonometry, as the teacher said, is usually considered
difficul  and children do not understand in what real Wfe example it could be
applicable.

At the same time, the necessity to provide connections and  relations
with real life situations or with concrete examples, s recognised through the
interviews by several teachers and pupils.

It is interesting to mention that ail the teachers pointed out that a
reason, which causes difficuties to children in  malhematics tearning, is
that
mathematics demands thinking in an abstract way. Al the teachers  admitted
that most children find it very difficult to  think abstractively. For example,
the teacher A  said: “Some children never get in e abstract .° apd the
teacher X claimed that although, *..some seem that they work In an abstract
way, but most of them work following someone else’ s e ”

The pupils also claimed that they need real exampigs. They argued that
they need to know what is the connecticn with the “real”. The Jjact that
children in secondary school still find it difticult to think in an abstract
way is also emphasized. From the literature review, in the Chapter IV, Potarn
and Searl (1989] pointed out the need for provision of practical work in ibe

secondary  school  level They also emphasized thal even at  this age. the
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majority of children still find # difficutt fo think in an abstract way ang to
follow mathematical ways of thinking and reasoning.

From the above findings, it seems that drama, by the provision of real
lifie examples and concrete experlences, assists those children who have not vyet
developed the ability to think in an abstract way. Therefore, drama could be a
valuable medium  for mathematics fteaching and leaming, which facilitates
meaningful and logical understanding, and provides retation  and connection
between the concrete and the abstract.

Consequently, as far as the second aim of this study is cencermed, the
limitations  that  the teachers face attempting to use drama for  mathematics
teaching in  secondary school, or the obstacles which prevent them from using
it, were investigated through interviews with teachers and case studies. The
problems and obstacles that teachers poimed out werg lime, resources,
teachers’ skills and  abhilities, teachers’  attitudes  and personality,
co-operation among teachers and departments and finally children's  past
axperience and attitudes.

Time was identified by alf the teachers as a serious problem. Teacher
A explained that "Government impased more regularities and administrative  work
and  eventally  dime  remaining  for designing and orgenising  the  lesson s
limite”. The teacher B and C found that there is not much time because pupils
must be prepared for exams. However, in the case studies, the teacher E did
nat find that the time needed tor planning and organising is a  problem,
evemthough he noticed that the lesson duration, which is 40 minutes, is usually
not enough for the dramatic method.

Teacﬁers' skils and abilties is another obstacle. Usualty teachers
do not feel that they have the proper skills to employ drama. As teacher ¥
claimed through  her  experience, .. sometimes the teacher has  te  be by

himself in a role, and ihis i5 frightening for many (eachers, a5 they feel  they
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are losing contral. ™,

idantified as:
Co-operation  between teachers or between different subject departments

1
[ Ty . 7 )

* provision  of molivalion and stimulation, so that children can  find

in  school, is another issue emphasized by many teachers. Usually co-operation i an interest in the mathematical activity,
is  missing; teacher E in the case situdies, underlined the importance of + encouragement of the active paticipation,  communication and
exchanging ideas from personal experience. cooperation between the children in mathematics teaching,

The  teachers' attitudes and personality is the most serious Amitation « connection and relaion to real  life examples and concrete
according to the teachers X, ¥, 2 and E, who ail have axperi.ence i using drama experiences, maitly due 10 the c;ontent and the symbotism,
for mathematics teaching. What they identified as very important, was the

extent to which teachers believe and perceive that there is & need for hisiher . Tre limitations that teachers face when attempting to use drama in
teaching 1o wuse dramatic methods. Teacher E pointed out "..if thers s a mathematics teaching or prevent them trom t, are pointed out such as:
belief,  then tme and resources becomes problems 1o be solved”. and teacher Y < ime,
emphasized that ihere s aways a lack of time and resources in  the school  reSOUCES.
roality, thus ... it is largefy depending on personalities”. * teachers' skills ard abilities,
Finally, the pupils’ past experiences and  aftitudes is  another «  chikdren's past experiences and atiitudes,
rastraint. When pupils have a pre-concept of the way in which maths teachers - teachers attitudes and personality,
should leach, they usually find new methods difficult to adapt to. This &5 why + coaperation amongst teachers and departmenis.
teachers suggested that i is better to use drama with younger children in

primary school. Therefore, the hypothesis under investigation seems to have some
Therefore,  examining the limitations that teachers face, both  samples resolution. There seems lo be a polentiaiity {benefits / limitations) of using

°f teachers pointed oul several problems. which they have either  experienced, drama in teaching malhemalics in preseni classrcom conditons  of  secondary

{second sample and leacher E), or think that they might {first sampie). Based school.

on the findings, it could be suggested that, although drama as a teaching

method demands several obligations from  the teachers' point, fhe main The presemt study had a number of limiations. First, there was ot
limitation is possibly the teachers’ attitudes and personality. much  relevant liierature, of previous published research avaiiable concerning
Congluding, as far -as the aims of the present research are concerned, the topic under investigaton. At the same time, as the topic is novel, nol
the following were found: many teachers were informed about the recent development of drama as a teaching
11 The benefits and the values, that drama as a teaching method of methad. Therefore, there was a meed for a brief and ciear introduction  and
mathematics has in  present classroom conditions of secondary  school,  were supply of further information. The number of teachers of the second sample,
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which  could provide data from their experience was limited and  difficult fo
reach. Secondly, the time available for the planning, organising and
compieting the research limited the scope of the research. Funthermore, the
timing added complication, for teachers and pupils during the end of the year
are  always busy in several activities on in exams preparation.  Therefore, the
researcher had to interview the teachers and pupils during their breaks and
under rush cenditions. Finally, the employment of 1he case studies, as
explaingd in Chaptér V,. was considered as a complimentary part of the research.
The fact that the researcher did not have a rich experience of the children’s
previous behaviour was ancther limitation of the present study, as well as, the
fact that there was not enough time te confinue tha case studies with the same

class for more than one lesson.

Next, further findings and considerations from the present research ars
presgntad. Pug to the above bensfils and values that drama has in  teaching
mathematics, the result seems to be that it provides a learming environment
full  of experiences for the secondary schooi pupil, and also  assists the
enhancement of pupil's appraciation lor mathamatics.

The lack of the appropriate leaming environmen! has been admitted by
sevaral teachers and pupils in the research, Teachers and pupils advocated the
need for @ combination of styles and that the teacher must be flexible. In tne
litgrature  review, both the Cockeroft Committze (1982) and Dienes (1983) have
emphasized that mathematics teaching should combine different methods. They
alse  stressed the fact that the use of active leaming envitonment is missing.
Ag 1t has already been seen drama provides the active environment_

The lack of high appreciation for mathematics, by the pupils, is found

in  the teachers and pupils interviews, It is revealed that pupils regard,

mathematics mainly as a way ' gain better qualifications or to find a  "good
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job™. This  happens because of the parental and societal pressure, they feel
that mathematics is an important subject and they must manage to get good marks
at the exams. Teacher E claimed thai pupils are not taught to  appreciate
mathemalics, “they are iaught 0 pass exams”, and at the same time teachers A
and C admitted that they give a priofty in preparing their pupils to  succeed
in  the exams. Characteristically, teacher C argued that "..  when you  test
you de  npor  teach”. This is a pity, as education then appears to be only
interested  in  exams preparation and that  school s an  exams oriented
institution. On the other hand, children leave school with negative  feelings
towards mathematics as tha Cockcroft Committee (1982) painted aut.

Concluding, as tar as the aims of the present research were concemed,
it was found that . drama as a teaching methed for mathematics in  secondary
school level, can improve the pupils’ fearning environment and  their
appreciation  of the subject. This can be achieved by 1the provision of
maotivation, the encouragement o group work, and the connection and relation lo
real  MWe examples and concrete experignces. At the same time there are  many
limitations  that a teacher will possibly face when attempting to use drama in
hisiher  teaching, such a&s time, resources, teachers' skills and abilities and
pupils’ past experiences. However, the most essential limitations, which  at
the same time make teachers mere hesitant in employing new  mathods,  are
probably  their  attilude and personality, and the lack of cooperation anu

interaction between them.

The findings of the present research provided an important evidence for
future research on the inially proposed hypothesis and a valuable basis lor
gxamining it

As mentioned in Chapter |, the initially proposed hypolhesis was:

"The use of drama as a eaching method facilikves and  improves  the
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comprehension  and  appreciation  of  mathematics in  the present  ¢lassroom
conditions of secondary school level.”

As explained in Chapter |, the present research had a very limited
scope. whereas the initially propesed hypothesis concerned a  quite  complex
topic. Therefore, the circumstances preverted the researcher from  examining
t. Future research in the vaue of drama as a teaching method tor
mathematics, could be conducled employing a comparative study, or using
extensive and continuous oObservation in case studies. The findings of the
present research ¢an be used as variables or indicators in  assisting the

methodology of future research.
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Epilogue

The wvaiue of the present study is not only that it provides insight
into  ancther method of 1zaching mathematics. Many other guestions  concerning
the lield of education and teaching alse arse. Issues such as: the usage of
tha National Cumiculum, the exams pressure imposed on  both teachers and
pupils, the teachers’ own ‘raining and the need for cooperation amongst
teachers. These issues seem to maintain a crucial role in the every-day Ide
of school management as well as the lifs of both teachers and pupils within the
schooi itself.

Throughout  this  study, the main reason which prevents teachers from
attempting  otber  methods  beside exposition, identified by the  majority of
teachers, is the prassure of both the National Curriculum and the exams
preparation. Concerning the pressure of the Nationa! Curriculum, they claimed
that the fact that they have to teach a cerain sylfabus in a certain  period
decreases  the flexibifty in planning and organising the lesson.  However, the
interesting  point  is  that the Nationai Cumiculum  for  Mathematics (1588},
advocates the wuse of activites and various teaching methods. ‘As mentioned in
para 5.3, “The order of actvides should be flexible.. mathematical  concepis
Sform a network through which there are many different paths. Different  puptis
will  need w0 take different paths through the network, and approach learning
from a variety of perspectives”.

The contradiction here is that, while the National Cumicuium statement
seems to encourage the flexible use of teaching methods in  mathematics, and
also advocates the use of various activities; the teachers claim that the
imposition  of  the  National  Curriculum restrains the  flexibility of  their
teaching. This is an issue which demands further investigation,

Consequertly, the pressure that both teachers and pupils feel because
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of exams preparation in secondary school, is another issue that  also needs
examination. Exams means much mora to pupils than merely an evaluation of
their  capacities. The success in exams is the "icket”™ for entering  higher
education, and dfor a good career life. Al the same iime they feel a great
parental and societal pressure io succeed in it All teachers in the present
rasearch  pointed out that they feel responsible towards pupils and  their
parents, and thal they wart 'o provide pupils an adequate preparation in order
o succeed iﬁ exams. That of course, means that their lesson is automatically
organised  according to this claim.  Theretore, the main interest in teaching,
as many teachers argued, is lesting. However, although the success is rot the
oniy purpose of schooling and education, it seems that eventually most teachers
and schocls are moslly “concerned about it. Finally, the tme and energy
remaining for other activities is very fimited.

Futthermore, through the present research, many teachers poinled  out
thelr lack of skils and abilities, as well as the lack of cocperation between
them, as essential reasons. A conjecture could be, that teachers are not
sufficiently encugh equipped with all the skills that are usually needed for an
integrated teaching schedule, that includes warious teaching malhods.  Teachers
usually impese much of their personality onto the lesson, and usually  their
attitudes, beliefs or even habits can prove obstacles. AL ihe same time
teachers in secondary schools seem to work mostly in isolation. The need of
cooperation and exchanging of ideas were pointed ocut as essential parameires by
most of the teachers in the present research. Teachers need to discuss  their
ideas and  difticulties, to get inspiration in pianning and  organiging  their
work. Therefore, it appears that issues such as the provision of  sufficient
training, and chances for mere cooperation and interaction befween the teachers

need to be lackled.
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APPENDIX No1:

r

Ihg d:ﬁnlﬂﬂﬂs n{ d.ISEH'

1. Brian Way, 1967, "Development through drama”.

He distinguishes between theatre and drama. "Theatre is  lorgely
concerned  with  the  communication between actors and arn audience. Drama  is
largely concernad with experience by the participants, irrespective of  any
function  of  communication”  (P.3). He describes drama as a  parficipatory
activity and emphasizes individual experience. Drama has ng particular
connection 1o presemation or performance. Much of that experience  will
consist of  improvisation which stimulates the imagination and encourages  its

gxpression in physical and vocal terms.

2_ David Mortor, 1984, "Drama for capahility™.

He «claims that drama process is in ftself a "model” of the process
towards  capabilty, and that " Capabiliy is 0 do wih  those skills,
attitudes  and  values .rhar' include  the  capacity o appreciste. g make
judgements, to think and o feel rationafly. Capability has 1o do with the
art gnd the business of Hving. It is abou rthe fowndation and the solwion of
problems,  with doing.  making,  designing  and  organizing with  productive,

constructive and creative activities of all kinds."(p.1).
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3. Brian Watkins, 1983, “Drama as game”.

"The game framework is a model of behaviour of man under  problemaiic

simations of @ similar nature.. Drama might be defined as an imiiation of
people’s  inigraction. it deals with relationships under stress, a problem  thar
requires resolution  or alleviation and the need for decisions thar  will  dfect

others for better or worse..."(D.36).

5. Tha Intemational Encyclopedia of Eduscation, 1985

Dorothy  Heatheote: “Eduraronal  drama is  anything  which  invelves
persons in  active  role-taking  sitwations... in  which attitudes, nmot characters
are the chief concern live ar life rate {discovering ar this moment not memory

based) and obeying the natural laws of the medium."(p.1453).
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2. How can you be sure that everybody has received the mathematical

APPENDIX No2:
message of the dramatic activity?
5. How can you be sure that mathematical concepts have been
undarstood when teaching through drama?
m il i i

4. How can you distinguish the frontiers of lzisure and activity?

a.  How do pupils, teachers and society appreciate mathematics?
1. What is mathematics for pupils?
2 What do math leachers mean when they talk about mathematics and

what do others understand?

b. What are the teachers attitudes towards using drama 25 a teachirgg
method in mathematics.
1. How do you feel about the idea?
2. Do you find it as impossible to apply drama in the common
secandary school teaching  circumstances, because of wvarious

difficulties?

c. What difficufties or problems do teachers identity:
1. Which could be the most important obstacles for you
a. lack of resources?
b. lack of time?
¢. lack of inspiration?
d. difficutty in control?
g. leisure aclivifies- nothing to do with learning!!
or very little?

or very limited?
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APPENDIX Nod

INTERVIEW WITH THE TEACHERS

SECTION I Introduction.

Gould you please, describe an ordinary lesson of yours?

* taaching methods you use

* general aims and purposas of your lesson

* materials and resources you usually use

SECTION |I: Appreciation of mathematics by the teachers' point of view.

1. How does a maths teacher view mathematics and mathematics teaching?

2 Are there many different appreciations of mathemalics amongst maths

teachers?

3. What is the meaning of mathematics for pupils and their parenis?

SECTION L Reasons  which cause difficulties to children in  mathematics

leaming.

1. Some teachers view mathematical thinking as abstract ideas which can

pe exprassed in @ written way using ihe appropriate symbelism.
you agree with this view, or do you believe that pupis

praclical experience in order (o appreciate mathemalics?
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2. Do vyou think, from your personal experience, that maths teaching
takes pupils beyond a concrete stage of deveiopment and into
abstraction before they are ready for it?

3. Do you think that pupils achieve a safisfactory competence and
appreciation of mathematics at secondary sehoo!?

4. How do you explain the difficulties many students face to  adopt
mathematics  language  and symbofism,  the  hostility towards

mathematics and the failure in exams.

SECTION  IV: Approaches to different methods of teaching mathematics.

In recent years there have been Major changes in the way mathematics is
taught and assessed in this country.  Arising largely from the findings
of ihe Cockeroft Committee's report (1982}, a large amount of
investigational  work conceming maths teaching is  now carried  out

invoiving pupils ang teachers.

1. Do you favour the use of investigational work in maths teaching?

2. Do you think there is a need for demonstrative work (exposition
by the teacher)?

3. s it possible to combine the two approaches?

4. wnat are your thoughts conceming the Idea of using drama in  maths

teaching?
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SECTION

SECTION

V. Benefits and values of drama as a teaching method of mathematics

in the secondary schoo! level.

Do you think tihat drama can create a more powerful and active
environment for the teaching of mathematics?

What benafts and values do  you idertify in using cdrama for
mathematics teaching?

What sort of dramatic activities do you think are appropriale  for
maths teaching and learning,

Could you suggest topics where dramatic metheds  are
appropriate and justified?

Are there any limis regarding ihe type of pupi {eqg age,
intellectuat  ability,  culture etcy for whom dramatic methods  are

suitabie?

Vi: Uimitations that teachers face when attempting 10 use drarna in

teaching mathematics.

1f you have worked with drama in your maths iessons.

a. Piease describe what you did, the topic and type of
pupil invotved.

b. How did you manage the time, the rasources?

c. How did you arrange this within the curriculum, sylabus?

4. How did you design your lesson, where did your ideas come
from?

a. Please point oul any difficulies or obstacles  which  you

ancountered.
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2.

f. Whatchanges would you make i you were to try this again?

g. What benefits did you experience from this approach?

h. How did the pupils raspond?
It you have not psed drama in your maths lessons, what limitations
preventad you from doing s0?

a.  lack of time

p. lack of rescurces

c. lack of inspiration

d.  lack of skills and abilities

@ children's atiitudes

d. other
Do you think that training of supply of information about dramatic
activities in teaching mathematics is necessary? [t seems that more
and more people are interested and are practising with it,  Arg you

intormed about cther people’s work?
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APPENDIX No4

SECTION I

1.

SECTION

QUESTIONS FOR THE PUPILS

Appreciation of mathematics

What does mathematics mean 10 you? Whal could you do with

mathematics?

Do you find that mathematics has any connection with the real warld?

Please, explain what and why.

Do you tind that mathematics is useful or not? Please, explain why.

Il Diticulties in understanding  and leaming mathemnatics. Reasqns

for those difficulties.

1.

2.

w

El

Uo you believe that mathematics is for clever students?
Do you befieve this is a difficult subject? A complicated one?
Do you always understand what your teacher explains?
What are ihe reasons that cause those diticulties?
a. Theteacher?
p. The method?
c. Oryour abilities?
Do you think that you have gaps .some missing knowledge - wihich

prevant you from understanding the new {opics in mathematics?

165

APPENDIX No5

_MATHS AND DRAMA

Model of a drasatis environment for fearning,

DRAMA

activity

Tearning

resources

J nathesatics

i hidden cyrriculum
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appreciation  understanding |
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