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The study investigates the rel ationshi p between the attitude of a sample of grade ten pupilsworkingina
rural environment towards Euclidean geometry and their achievement in Euclidean geometry. A great
concern amongst South African mathematics educationistsisthe poor performance of pupilsin Euclidean
geometry. Smilarly, despiteitsimportance, mathematics seemsto be an unpopular subject among most of
South African pupils. According to the Suth African education system, every pupil has to take
mathematics up to grade nine thereafter one has an option of either continuing or discontinuing with
mathematics. Furthermore, pupils el ecting to continue with mathematics are normally those who have
shown some aptitude for mathematics. Four dimensions of attitude namely: enjoyment, motivation,
per ception of theimportance of geometry and freedomfromfear of geometry arelooked at in the study.
Wher eas achievement refersto the ability by pupilsto sol veridersand construct proofsof theorems. The
analysis of data was done using SAS. Two dimensions of the attitude scale, namely, enjoyment and
importance showed no significant relationship to achievement. A weak but significant relationship was
shown between motivation and achievement, whereas a negative relationship was obtained between
freedomfromfear and achievement. In general, these pupils showed a better attitude towards Euclidean
geometry than one would expect from their performance.

1. Background

There is some indication as Nkwe (1985) argues that pupils who are postively indined towards
a ubject tend to do wel in that subject. It cannot however be concluded that podtive attitude
will dways effect good peformance. For example, the sudy by Kidy (1990) showed that on
average a gndl number of pupils who were not good enough in meahemdics obtaned high
scores in the attitude test. Some of the causes of problems encountered by pupils in mathematics
can be atributed to the teaching methods employed by teachers (Peterson, 1973; de Villiers,
1986; Van Engen, 1973) and teachers themsdves (Aiken, 1979; Kidy, 1990). In the sense tha
there is a tendency among teechers especidly novice teechers to teach mahematics the way it
was taught to them during ther days as pupils. In some cases, such a problem is caused by the
fact tha when such teechers join ther professons, they come determined and enthusiadtic. To
the extent that they are eager to implement the theory and kills they have acquired

Unfortunately, conditions in the schools are such tha it becomes difficult for such teachers to
work effectivdly. Eventudly these teechers end up frustraed and find themsdves resorting to
using the traditiond gpproach. For example, a typicd mathematics teacher takes a piece of chak
and copy of a textbook from which he/she will take example problems and solve for the dass on
the board. Theresfter, he/she gives pupils a set of problems based on wha he/she was doing
ealier on the board to solve. Solutions to these problems will then be given in the subsequent
lesson before proceeding with a new a topic. Mogt teachers prefer this routine gpproach because
it endbles them to complete the prescribed syllabus quicker. Possbly, there is no effective
learning that can take place when usng such an gpproach. In some indances as Visser (1991)
points out an goproach such as this can make pupils think that the content is complex and
abdract for them and as aresult pupils may develop a phobiatowardsiit.

In some indances teechers find themsdves teeching subjects they have limited knowledge in.
Such a shortcoming can be manly atributed to the high falure rate in mathematics in grade
twelve which leads to fewer pupils pursuing mathemdics a tetiay levd. In most cases the few
that obtain a good pass in mathematics in grade twelve prefer to pursue careers in enginesring,
natural sciences, hedth sciences, computer sciences, technology and so on. The desperate
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gtuation in schools compds teechers with a limited knowledge of mathemdics to teach grade
twelve dases. Their knowledge is limited because they obtained poor results in the subject they
only did up to grade twelve and even ther pre-sarvice teecher education programme did not
indude anything on mathematics methodology. It should be noted that in learning a lot depends
on the teacher and wha he/she teaches. In the sense tha the mechaniam through which content is
learned depends to the greater extent on the qudity and depth of the teacher's knowledge of
content, which seem to be lacking in those teachers who only went up to grade twelve with ther
meathemétics

Hence Moja (1982) concluded that lack of appropriate teachers often makes some teachers who
are not interested in the subject and aso having little knowledge of the subject be forced to teech
the subject. It may happen that the lack of interest teachers display can end up being trandferred
to pupils. Precisely because teechers are expected to persgently motivate and ingtill confidence
in ther pupils In a dudy that was done by Kidy (1990), pupils in one school displayed negative
atitude dmply because the teecher concerned was adways disgruntled and dgected due to
continuous  interference with her work by the depatmenta head. Pupils noted the resulting
dissgreements which subconscioudy  affected thair atitudes Thus the dtitude of the pupil to
geometry developed through styles and persondities of teachers, affects achievement.

In concdlusion, it would gopear from the above dscussion that there is some rdadionship between
atitude and achievement. Thusit isthiswhich isintended to be researched.

2.Theoretical Rationde

Eudidean geometry affords pupils an opportunity to learn about the formd axiomatic systems
with the am of deveoping ther deductive thinking (de Villiers 1986). It therefore foders a
credtive and imagindive thought through the solution of riders and the writing of proofs. Such
skills are important requistes for technologicaly indined carears that a developing country like
South Africa needs. For pupils to acquire a sound deductive thinking capacity the teecher has to
follow acceptable and recommended teaching methods, which according to Nambiar (1997) will
make pupils be credtive, independent and think criticaly. These methods should empower the
pupils by ensuring that there is proper acquidtion of gopropriate knowledge and skills. That is to
sy, the teecher should refran from confronting pupils with reedy-made subject metter, which
evertudly turns out to be meaningless and irrdevant to ther daly needs and chalenges. Insteed,
resort to what de Villiers (1998) cdls a genetic or recondructive approach. He indicates that such
goproach places emphads on mahematicd processes by which contert is developed or
constructed.

New knowledge should be built on the knowledge pupils dready have. This can happen if pupils
ae pat of the process of developing knowledge. What is crucid in learning is ability for one to
think. The process of knowledge deveopment can ether be done jointly by the teecher and
pupils where the teecher plays the leading role of posing problems or pupils working in groups to
solve problems posad. Knowledge in the former will be generated by pupils goplying their minds
wheress in the later pupils have to discuss among themsdves In both cases it is not only
effective learning that is teking place but pupils dso ‘atach’ ownership to the knowledge they
condruct. The fact that they are owners of knowledge tends to make hem have affection for the
knowledge and dso makes them want to produce more knowledge. Given the affection of
knowledge that devdops from atached ownership of the sdf-congtructed knowledge, it can
therefore be concluded thet there is some rdation between atitude due to affection and
performance that can be judged from the ability to generate knowledge.
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However, there have been few dudies looking a the rdationship between atitude and
achievement. The point of concern raised by various researchers has been the drength of the
relationship between atitude and achievement. Hdadyna et al (1983) date that certain factors,
incduding achievement, are related to some extent with atitude. According to Aiken (1970)
asesIment of dtitude would be of less concan if atitudes were not thought to affect
performance in some way. Kulm (1980) concluded that achievement depends on attitudes, hence
the ongoing search for a rdationship between the two variables Jackson in Aiken (1970)
condudes that dtitude scores in the middle range of scores seem to have little rdation to
achievement. But atitude scores at extremes afect achievement in a sgnificant way. The sudy
by Emest & Sam (1998) shows that one third of the participants reported a didiking of
mathematics. In actud fact this is a group that was mostly recently exposed to mathematics and
the group was not intending to continue with mahematics probably because of ther poor
performance. The definition of attitude in this Sudy deds with aspects of pupils attitude towards
Eudidean geomery which ae the enjoyment of, the importance of, pupilS moativaion in
dudying and freedom from fear of Eudidean geomery. Wheress achievement refers to the
pupils ability to solve riders and congtruct proofsin Eudidean geometry.

In some indances the relationship between attitude and achievement tends out to be causa (see
Kulm, 1980; Nede (in Aiken, 1976)). Nede podtulates that attitudes are used as predictors of
achievement. It can therefore, be deduced that ether the direction of causation changes as the
child grows older or one reinforces the other. If the latter hgppens to be case, the point of focus
will be how can the trend be broken? Kulm (1980) indicates that the issue of dtitude
achievement causation has a dgnificant rdaion to the issue of the importance of atitude towards

Eudidean geometry.

Furthermore, there are various factors that are rdaed to discrepant achievement. Some of the
factors happen to be the integrd pats of the four dimendons of atitude mentioned ealier.
Among these factors is lack of motivetion in the learner. The sudy by Magsud (1992) shows that
achievement is sgnificantly pogtively related to task orientation. Which Magsud describes
“as a motivational state in which learner is concerned with primarily evaluating himself
and developing mastery .... tasks; he continues to build his belief that greater effortsyield
greater competence” (pl4).
It would gppear that most teachers and parents believe that when a pupil can gppropriady be
motivated there would greater posshilities of him/her achieving better. That is why in some
schools top-achieving pupils are given prizes as a form of recognition for ther efforts. Whereas
a home some parents promise thar children presents if can perform wel a school. This being
the case it would therefore be expected of teachers to maintain the pogtive atitude pupils come
with a school. So that pupils have this pogtive attitude and can arouse some interest in whatever
they learn. In this case the assumption would be fodering favourable atitudes towards a school
ubject like Eudidean geomelry is equivdent to encouraging pupils to do that with eagerness and
persstence.
In some ingtances the use of everyday examplesin problem Situations can encourage pupils
Precisdly because pupils can see the rdevance of whaever they ae beng taught in ther
everyday Stuation.
Freedom from fear of Euclidean geometry is ancther agpect of atitude. There seems to be a link
between anxiety, sdf-confidence and fear. Fearlessness of a subject can dso induce good
peformance. According to Magaud (1992) anxiety and sdf-confidence are reaed to
achievement. Another aspect of attitude being looked a in this sudy is that of perception of the
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importance of geometry. Wigfidd & Meece (1988) perceve tha the vadue pupils atach to a
subject could moderate or augment the effects of poor performance on pupils anxiety. For
example, a pupil who performs poorly in a subject but ataches litle importance to it may not be
anxious about it. Also, there is a tendency among pupils to atach vaue to the subject they
peformwdl in.

The lagt agpect of atitude to be condderd here is that of enjoyment of Euclidean geometry.
Enjoyment of a subject is influenced by various factors Among thee factors, are dassoom
activities and the subject teacher. The nature of activities that hgopen during the lesson have a
bearing on the overdl enjoyment of the subject. If there are exdting and fascinding activities
during the lesson, pupils may tend to associate that with the subject. It should therefore be
incumbent upon teechers to formulate activity-oriented exercises that are both suitable for and of
interest to pupils.

In concluson, from the preceding discussion, it is evident that there seems to be a rdaionship
between atitude and achievement. Mo of the studies present the rdationship between atitude
and achievement in mahemdics as whole Little if anything focusng on Eudidean geometry is
mentioned. Also, in spite of geometry being removed from mathematics curriculum in most
countries, it dill remains important in a variety of ways. Hence, it is the purpose of the sudy to
look & the relationship between attitude and achievement.

3. Methodology

Sample

The sample was taken from eght of the deven high schools in the Makgpangad Circuit,
Northwest Province. The three remote high schools were left out for logidic reesons. The
remoteness of these three schools could have hindered the proper management of the research.
The initid dze of the randomly sdected sample for the dudy was ninety-seven. For some
reesons one school falled to adminider the tests. The resulting sample Sze was seventy-four
which was till however more than adequete in line with the aims of the sudy.

Resear ch Procedure

The two tedts, atitude and achievement tests, were administered to the subjects. It was assumed
that the subjects had sSmilar background knowledge of Euclidean geometry given that they had
jus passed an externdly examined levd. Hence they were expected to use their background
knowledge of Eudidesn geomery in answering the achievement ted. Adminigeing the test
before none of the subjects had been exposed to any Eudidean geometry in the new levd did
this Otherwise the scores obtained would not be atributed to ther individud achievement
cagpacities ingtead to the fact that they had been exposad to more geometry than others.

When answering the tests the subjects used codes ingead of ther names on thar scripts The
five-point Likert-type atitude tes was written firg to avoid any possble influence aisng from
the subjects peformance in the achievement test. Poor performance in the achievement test
might have led to fase reponses in the attitude test.

4. Results

Despite the fact that the atitude scde was adepted for this dudy, an internd consstency
reiability of the indrument was determined using the dpha coefficient of Cronbach. The dpha
coeffident of Cronbach was computed independently usng SAS for the four atitude dimensons
namely, motivation; enjoyment, fear and importance of Eudidean geometry asfollows:
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Vaiaole Alpha Coefficents

Enjoymert 0.73

Motivation 0.68

Importance 0.69

Fear 0.76

Totd Attitude 0.77

Table 1: Cronbach Alpha Coefficients of reliability for the four variablesin the Attitude Scale

The edimae of the internd condstency of the achievement tes was determined through the
goplication of the Kuder-Richardson 21 (KR-21) formula KR-21 yidded the vaue of 0.64 as the
internal condstency coefficient for the achievement test.

The descriptive datidtics of the detawas asfollows:

Vaide Mean | SD Minimum Maximum Highest
Score Score Possible Score
Enjoyment 20.86 |3.65 12 28 30
Moativation 21.34 477 9 29 30
Importance 20.32 [ 457 11 28 30
Fear 19.32 | 383 12 30 30
Totd Attitude | 81.78 | 12.95 50 103 120
Achievemet | 3.08 1.79 0 10 57

Table 2: Means, Sandard Deviation (SD) and Ranges of scores.

Reflections on the scores of the Achievement Test
The low scores indicate that pupils were not aile to solve riders and complete proofs of
theorems. The following points were noted from the scripts:
1. Pupils were not adle to name angles correctly. For example, ® CD ingead of DQCD or b
DCQ.
2. No logic in the proof layout. For example, a pupil would say BQRS = 180°. Reason gjiven for
this gatement was “angles of triangle’.
3. Lack of dructure and sense when writing proofs. For example, a pupil would write as
folows DAEF =40°
180° = angles of triangle
D AEF 40° + angle BPG = 40°
40° + 40° = 80°
180° — 80° = 100°.
4. Some pupils seem to show no understanding of geometric concepts. For example, a
particular pupil mede the following Satements
a) dternative anglesin atriangle
b) B QRS = 180° (the sum of isosceles triangle = 180°)
¢) BRQP = 360° (the sum of draight line)
5. Pupils could not distinguish between aline and an angle. For example,
ab A;=BC+DE=180° (dternating angles)
b) PG =HE+CF+180° (draght lines)
Although the test was based on what they had done in the previous dlass, it appears like pupils
dill found the test difficult given the desriptive datidics of ther achievement test scores in
table 2. It should ds0 be taken into condderation that the pupils had not been exposed to any

105



Euclidean geometry in ther current cdass. There is a tendency among teachers to leave geometry
for late in the year and begin with adgebra Therefore, there are posshbilities that the pupils had
forgotten geometry content and their minds were ill focused on whatever section of the syllabus
they were busy with.

In conduson, a least one of the points mentioned above gppeared in each script. Some of the
sripts even had dmog dl of the points. In certain ingances scripts had a lot of blank space in
the place of answers. Thus, the low scores obtained in the achievement test can be atributed to
the above points. However, the low scores and the narrow range of scores do create difficulties
for the datidicd andyds of daa Snce the daa for achievement can now with difficulty be
conddered as being on an equdly divided interva dde The effect of the narrow range is to dter
the corrdation between the variables from what it would have been if the range had not been
narrow. In order to circumvent the problem posed, the scores of the variables are then expressed
as ranks. The gppropriate correlation coefficient is the Spearman’s corrdation coefficient (dso
referred to as the Spearman rho) for ranked data.

Corrdation Coefficients

SAS was ds0 usad to rank the scores and determine the Spearman’s corrdation coefficient for
ranked data (r). Table 3 summarizes the quantitative reationship of ranked scores between
achievement and each of the four variables of dtitude and attitude itsdlf.

Attitude Varidble r's
Enjoyment 0.18
Motivation 0.26*
Importance -0.01
Fear -011
Totd Attitude .0

Table 3: Spearman Correlation Coefficients (rs)

[significant; *p < 0.05]
Pearson’s product moment corrdaion (r) was computed because the variables corrdated are
expressed as interva data Furthermore, Pearson’s product moment was determined using SAS
asfollows:

Attitude Variable r
Enjoyment 0.22
Motivetion 0.26*
Importance 0.06
Fear -0.09
Totd Attitude 014

Table 4: Pearson’s product moment correlation coefficient (r).

[dgnificant; *p < 0.05]

Since Pearson's product moment corrdation coefficent is more often used in literaure, the
interpretations were done from its vaues.

Overview of Results

The results indicate thet there were very week rdaionships between achievement and each of the
four vaidbes induding atitude itsdf despite the fact that detemining ther vdidity and
reigbility Sandardized the indruments And this endbled a confident and credible use of
indruments. The relaionship between achievement and dl the varidbles was not daidicaly
ggnificant, except for motivation which was datidicaly sgnificant a 0.05 levd. Thus the wesk
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relaionship between attitude and achievement is due to the wesk rdationships between

achievement and each of the four vaiadles Furthermore, lack of strong corrdation coefficient
between attitude and achievement can be atributed to various factors.

5. Discussion

In generd, pupils show a better attitude towards Euclidean geometry than what one would expect
from thar achievement in Eudidean geometry. In most cases those pupils who choose to
continue learning mahemétics in grade ten are normdly those with high mathematica (arguably
Eudideen geometry induded) ability and would intend following mathemdicsrelated careers.
According to Kulm (1980) carears preference is amongst various factors that may mediate the
way for dtitude to change That is why pupils in this Sudy display postive dtitude towards
Eudidean geometry. They see geomelry as a useful and important topic to lean and see it
relevant to ther aspired carears. Possbly, they see geometry as tha topic which provides them
with certain skills and background which are directly relaed to ther future careers.

Another possble explanation for high scores in atitude is that foomd geometry, which involves
deductive reasoning, has just been introduced to pupils in grade nine. It may be tha pupils are
dill druggling with the axiometic deductive sysem. It should dso be noted tha athough
geometry is beang taught in lower dasses it modly deds with properties, condructions and
measurements. Condructions and measurements are activities that ae closdy atached to the
pupils everyday lives. It may be that they therefore attach some vaue to the geometry they do in
class

However, the pupils answers in the achievement tes show lack of problem solving skills and
poor underdanding of geometry concepts This may possbly be atributed to the fact that
geometry is normdly beng taught late in the year by most teechers As a result pupils are not
afforded enough time to undersand geometry content and develop their problem solving skills It
may be that when teaching the deductive system the activity-oriented gpproach that presumably
has been used in lower cdasses is diandoned. Indead, teachers begin to teach the axiomatic
deductive sysem through the use of ineffective teeching methods possbly the trangmisson
method. Precisely because teechers have a tendency to exert themsaves whenever they teach an
extendly examired class. They therefore drill pupils and in some cases teachers even avoid
demanding topics like geometry. Such an gpproach encourages memorization. That is why pupils
perform poorly Smply because they have forgotten whatever they were taught.

Furthernore, as determined from pupils answers, problemsolving skills seems lacking or &
leegt, not wel deveoped. Pupils cannot goply definitions, axioms and theorems gppropriately.
Hence there is no logic and wdl developed dructure in proof layout. Such discrepancy is
atributable to the fact that pupils are not adept in setting a plan to determine a solution to a
problem. A wdl-st up plan forms a sound bass for a solution to a problem. According to Polya
(1973) for a wdl-gructured plan to be drawn up there has to be an underganding of basic
concepts. Lack of undergtanding of basic concepts manifedts itsdf in the answers pupils give and
can aguably be atributed to a tendency to memorize. Where emphasis is placed on agoplying
procedures by rote and approaching dl problems in a mechanicd fashion. The latter refers to
being able to recall teacher methods for solving problems.

That is why there is a tendency among pupils not to go beyond what the teecher has taught in

dass In some ingances when teachers set examinations they only concentrate on those riders
they solved in dass Pupils would smply recdl how the riders were solved and give the correct
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answers. They normdly concentrate on what the teecher sad is important or examingble. Some
would even resort to solving problems as in the textbook. Otherwise, any rider taken from
somewhere ese becomes difficult to pupils. Pupils performed poorly in the achievement test of
this sudy because problems used were not taken from ther prescribed textbook. Their poor
performance is precisdy because of the fact that they do not solve as many riders as possble to
develop ther problem kills It should be noted in order for one to devdop hisher problem
solving skills he/she has to solve as many riders as possble. As a result pupils lack ability to
explore various methods and never show the ability to ponder the problem until a solution is
found. This passbly explainsthe low scores pupils obtained in the achievement te.

6. Conclusion

Fom the dudy it is evident that pupils have a pogtive atitude towards Eudidean geometry in
site of their poor performance. Poor performance is mainly caused by a lack of problem solving
skills Lack of problem solving skills can inhibit pupils curiosty and inventiveness which gem
from the interest they have in Eudidean geometry (Schamlz, 1989). Such interes should make
them persevere for a lengthy time a a problem and a variety of drategies This poses a chdlenge
on teechers as there is willingness to lean geometry. Teachers should therefore think of better
drategies of improving the problem solving skills of pupils It should be noted problem solving
is a fundamentd mathematica <ill of dl and dso rdaes very much to red life goplications of
mahemaics (geometry induded). Learning to solve problems in mahemdics manly comes
from experiences of solving problems and udng them in daly gStudions The rdevance of
methematics in daly Stuations then becomes discernible This can build the confidence of the
pupils in leaning and usng mahematics widdy. Thus pupils become more cregtive and
innovative.

Furthermore, the problems solved provide a meaningful context for developing learning <kills.
Abdract problems afford an opportunity for exercisng logic and adso make pupils think
abdractly and criticaly (1973). Therefore the mathematics curricullum should be desgned in
such a way that it encourages pupils to adopt such an goproach. Also, pupils should be
encouraged to work on ther own more. They should refran from redying too much on thar
teachersinstead have a propensty to apply hisher mind to solve problems encountered.

It can ds0 be concdluded that teechers should capitdize on the fact that pupils show a pogtive
atitude towards Euclideen geometry when teaching. There should be a move away from the
treditiona teacher-centred approach, ingtead pupil-centred should be used s0 as to fadlitate
learning. Pupils own experiences should dso be used to enhance problem solving skills. This
can be done by refraning from channding pupils into standard gpproaches but rather encourage
them to arive a ther own conclusons. Teachers should dso refran from teaching exonerae
themsdves from blame of completing the prescribed syllabus Ingeed, they should organize thar
work so that the syllabus is wel completed and content is wdl undersood and assmilated.
Effective learning is afactor of good performance,
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