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Information gathered through informal and formal methods portrayed mathematics as a subject not favoured by many.
In addition, data gathered by direct observation of lessons at the primary school level, revealed mathematics | essons
being dominated by routine tasks, which eventually lead to boredom and frustration. This project is an attempt to get
the teachers to make lear ners active participants in the learning process by changing the observed role of the teacher
fromthat of leader to more of observer and guide.

This project materidised due to a number of concerns and the mgor among these are the
atitude of nonspedidis teachers and secondary school pupils to mathematics as wdl as the
performance of secondary school pupils in the subject and the need for pogtive changes in both of
the above.

i. Views of pupilsand non- specialist teacher sabout mathematics

Usng quedtionnaires, views of pupils a both primay and secondary school leves and non-
mathemdtics teachers for primary and secondary levels undergoing in-service training, to school
ubjects was gathered. One hundred and fifteen primary school pupils in Grades 56 and 7, 128
secondary school pupils in the Ordinary leve dass and thirty in-service teachers completed the
questionnaires.

In the case of pupils respondents indicated three subjects each they like and didike mogt and the
reasons for thar atitude. Teachers were asked to lig a maximum of three subjects each they liked
and didiked when they were pupils a dementary and secondary school levels and the reasons for
ther views In addition, they were asked to identify a subject each they enjoy and find difficult
teaching.

Ninety-three out of 115 (81%) of primary school pupils identified mahematics as one of the
ubjects they like. Their most frequent reasons were that it is easy to ‘work out' or do and a pass in
the subject provides better job opportunity. In the case of the secondary school pupils, 89 out of
128 (69.5 %) liged it as one of the subjects they didike and their reasons incdude poor teaching,
negdive dtitude of teechers to pupils and lack of materids like textbooks. Twenty-one out of 30
(70 %) sad tha they liked mahematics a the primary school level but a the secondary school
leved mogt of them found it difficult. Poor teaching stand out as the reason for this. Twenty-four out
of 30 (80%) teachers indicated mathematics as one of the subjects they find difficult to teach,
which agress with thar difficulty in leaning it a the secondary schoodl levd. Ther reasons for this
include lack of content medtery and materids.

There seems to be an agreement between the views of the teachers and that of the secondary
schodl pupils where teechers find it difficult to teach and pupils think thet the teaching is of poor
qudity. When secondary school pupils were asked to suggest ways to improve teaching and
learning of the subjects they didiked, mgority suggested to replace existing teachers with qudified
teachers and provide the pupils with necessary materids like textbooks.

It is a wdl-known fact thet in this country, admisson to tetiary inditutions as wel as sdection for
mogt jobs is based on a good pass in mathemdtics, yet a secondary school leve, they seem to be
drifting away from the subject. Attitudes are not innate but developed over a period of time and
atitudes do affect achievement and vice a versa From the past to now, researchers have established
the rdaionship between dtitude and achievement (Husen, 1970; Mogari, 1999) where postive
atitude is found to encourage learning and higher achievement. Peer influence, teaching gpproach,



atitude to the teacher, success in the subject, parentd support, perception of the utility vaue of the
ubject are some of the factors that influence attitude to a school subject. Among these, teaching, as
it has a direct and immediate effect on attitude and achievement, which the secondary pupils
complained about, need to be dudied, to correct any short comings, with the hope that this may
change the attitude to mathematics and achievement in the subject.

Isthere any more supporting evidence to the atitude expressed by secondary school pupils?

Poor peformance in public examinaions in mahematics a Ordinay levd, is something thet
indirectly supports the negetive views expressad by the pupils of thet leve.

ii. Anoverview of theresultsin Ordinary Ievelaglnathematicsfor the period 1991-1998
Tablel

O Levd passrate in Mathematics (non caculator) for 1991-1998

Year 1901 1992 1993 194 1995 1996 1997 1998
% Pass | 24.8 238 253 244 214 189 185 17

For the period 1991 to 1998, pass rate in public examinaion in mathematics a Ordinary levd,
ranges between 17 and 25%. At the same time, as mentioned earlier on, Mathematics and English
are prerequigtes for admisson to mog tetiary inditutions as well as for mogt jobs avaladle in the
market. If this is so, what makes the pupils fal so badly? Why do they have a negative attitude to
mathematics?

This makes it necessry to obtain firs hand information about teaching. Primary school levd being
the first stage of forma education, t was decided to Sart & this level and if necessary, move on to

the secondary levd.

ili. Procedure

In order to obtain the patern of teaching a the primary school leve, a sample of teachers, from
Grades four to seven, in one school were observed while teaching mathematics and these lessons
were coded usng a prevdidaed low inference obsarvatiion sysem. The man focus of the
obsarvation sysem is the teacher hence the choice This sysem, among other things, gathers
information about the context of the lesson, that is the group or the individuad being addressed by
the teacher; the nature of interactions between the teecher and the pupils as wel as among pupils,
and the gtage of the lesson as introduction, expanson, consolidation, review and eva uation.

a. Validity and Reliability of the observation instrument

Over the years, the insrument had been usad in various researches by the author and had been
modified, to it the needs of large dassooms in deveoping countries. On various occasions,
whenever modifications were introduced, inter or intra obsarver rdiability was computed using
Pearson r, which ranged between 0.72 and 0.85, which is of acceptable leve.

b. Data collection, analysis and results
All the teachers teaching grades 4,56 and 7 in a school, doser to the author's inditution, were

sdected for lesson obsarvetion. At a medting with the teechers concerned, the purpose of
observation and the procedure involved was discussed. This occason was dso used to develop
rgpport with the teechers which is essentid in gathering data through direct observaion. Class
schedules of the teachers was collected and they were informed that the lessons had to be observed



without pre-warning, only to ensure that the lessons are not specidly prepared for observation.
Within aperiod of 9x to eight weeks, each teacher was obsarved thrice.

Almog dl the lessons observed were on review. From past experience of obsarving lessons, it is
found that the presence of an outsder in the dass in mog cases, make teachers panic. This makes

most of them carry out review possbly with the notion that review is modly seet work where they
need not go through much of teaching.

Table2
Percentage frequency of interactions under “who to whom” category

Percentage frequencies/grades —p

Categories | 7A | 7B | 6A 6B |[6C 4A | 4B Mean | Median | Max | Min
TG 60 38 |50 38 |38 54 50 47 50 60 |38
TS 4 35 14 35 10 9 11 17 11 35 4
GT 23 7 18 7 34 11 18 17 18 34 |7
ST 11 19 |18 19 |18 24 21 19 19 24 [11
SS 0 0 0 0 0 0 0 0 0 0 0
TO 1 1 0 0 0 1 0 1 0 1 0

Key: TG: teacher to whole dass, TS- Teacher to individua student, GT: Whole dassto teacher
ST: Individua student to teacher, SS. sudent to sudent, TO: Teacher to other
Who to whom: Who initiates the interaction and to whom it is directed

By sorting the interactions under the 'who to whom' category, the lessons observed had more of
teecher initiated interactions where on the average, 47% of the interactions were directed to the
whole dass and 17% to individud sudents. It is pertinent to add that the percentages observed here
is comparatively lower than those observed in two other developing countries that are comparable
in tams of dass 9ze and avalability of materids to Zimbabowe, which is worth mentioning. This
could adso be due to the fact that the observation covered only one school, which produces good
resultsin the public examinations and probably has more qudified and experienced teachers.

Among sudent initiated interactions, those from the group or whole dass to the teacher had 17%
while from individua sudent to the teacher had 19% of the totd interactions. The interactions thet
originated from the pupils were in answer to teache’s quesions. There were no voluntary
contributions or suggestions or request for darificaions from the pupils. Although the insrument is
teecher focused, due to the suggestions receved a an earlier conference, student to Student
interactions was incorporated into the indrument but no such interactions were obsarved. The
pupils were dtting on tables in groups of four, five or 9x and whenever a problem was given, they
shared books but not idess.

By looking @ what was going on in the dass, lecture (16%), recal questions (12%), response to
questions (18%), seat work (15%), and procedure (13%) top the list of interactions. Questions were
picked from the textbooks and the answers did not need thinking and organisng, therefore there
was no chalenge to the learner. In case a pupil was unable to answer a question, dten it was
redirected to another thereby giving no encouragement to the pupil concerned. Probe, cues, high
levd or thinking quedtions, reaing content to red life Stuaion where ever this was gpplicable, use
of actud or improvised teaching materiasin explaining concepts were rardly seen in these dasses.




Sequence andyss reveded the most common sequence as teecher quedion or directive to the
whole dass or individud followed by response or slence If there was dlence from the class or
individuel then, the teacher usudly redirected the quedion to someone dse or answered the
guegion. A directive in this paticular indrument is an order from the teacher like solve this

problem, open the book and the like which the student is expected to comply.

c¢. Why do pupils play a very passive role in the learning process?

The dass is a miniature community where the norms are more or less that of the larger one. When
the teachers on in-service training were asked about the role expected of the child in he society, the
responses were contribute without criticiam (32%), accept everything from adults (27%), children
should be seen and not heard (27%) and others (14%). At the same time, when the same teachers
were asked about the role of the pupils in the dass, the responses were, ' criticise where necessary'
(56%), 'contribute without criticiam' (27%) and 'accept everything from the teacher' (179%). The
re3ponses to the two items do not seem to agree much but the response to the item about the roles
expected of the child in the society and that of the dassroom behaviour of the pupils seem to agree
very much, where the pupils play only passverales.

d. What is the perception of the pupils about the use of various topics in mathematics?

In order to determine whether the topics in mathemetics are taught in context, Grade 7 pupils were
asked to give the uses of some of the topics they have dudied in mathematics The responses that
were common on sdected topicsfollow.

Table3
Percaived uses of topics in mathemeatics by pupils
Topic Use
Large To read, write, add and subtract; to know; use in big companies and banks, many
numbers responses were “don’t know”
Percentages To find out how much out of 100; usein profit , loss and discount; to find answer
Average To add and divide; to share equdly; not to get amark below average

It appears that in the dasses obsarved, learning in context is missng. In most cases, as the children
correctly sad in the quedionnaires, ‘mathemdics is easy to work out’ or it is rather procedurd,
which makes it essy @ the primary school levd but a the next leve, when they are required to
think and handle problems, it becomes difficult. Responses of in-sarvice teachers do support the
notion that mathematics was essy a the primary school levd but became difficult a the secondary
school levd. Added to this, is probably the teaching approach, which the secondary school pupils
complained about, that makes mathematics more difficult for the learners. As secondary school
pupils reported, often teachers who lack content mastery become dictators thereby chasing learners
away from the subject.

iv. Theneed for in servicetraining using video taping of lessons

Sample teachers as wdl as mog of the teechers on in-savice training confirmed that they never
hed the opportunity to view ther lessons. All through ther training, they were indructed about
teeching and then they went through practice where they were given feed back about teaching.
Whenever one is given feedback about teeching, it is coming from a second person, which is not
the same as viewing the lesson. In the other countries, where video tgping and viewing was tried by




the author, most teachers could not believe what they saw, which in itsef heped to change ther
teaching for the better. In that st up, many of them were aso graieful for providing the opportunity
to view ther lessons. The teechers that were observed in this case seem to be eager to improve ther
teeching and it is hoped that by providing the opportunity, the teaching and leamning of
mathematics will only stand to gain. As Chanekira (1998) puts it, in Zimbaowe, teecher interacts
with the pupils, parents, the community and the state and it is envisaged that the training to be more
democraic in the teaching-learning Stuation will flow from the teacher to the pupils and to the
larger community.

v. Theoretical background and the objective of training

Ages ago, basad on research results and common knowledge, educationists and others (Anderson,
1939; Amidon & HFanders, 1961, Amidon & Hough, 1967; Brophy & Good, 1974) tried to
encourage the dasssoom dimae tha is more democratic where learner freedom is increesed and
more podtive dtitude to learning is developed which in turn encourages higher achieement. This
project is based on the same theory that democraic dimate is more conducive for learning and
teachers should be trained dong thisline.

The mgor objective of the training here is to change the current teacher-pupil role from leader-
subordinate where the teecher eventudly becomes an obsarver and guide thereby changing the
pettern of leaning by ligening to that by doing. In a nutshel, the training is to change the
cdassoom dimate to be more democratic where there will be more freedom for the pupils to be
activdy involved in the learning process and to be responsble for their learning. This means a
dragtic change from the sodetd norms yet it is only to devedop the potentid of the children, which
is for the progress of the community and not for its retardation hence should be wel received by
dl.

vi. The procedurefor training

Before training, teachers will not be given any feed back from the lessons observed. This is to give
them the opportunity, to be more objective while giving sdf-critique of the videotgped lessons. The
fird dep is to videotape a least three lessons of each of the sample teachers, soread over four
weeks. This will be played back for sdf and peer evdudion. At this Sage, the teachers will be
given the opportunity, to indicate the aspects of teacher behaviours that give more freedom to the
learners to take active role in learning and encourage critical thinking and problem solving dbilities
in pupils and those that they should improve upon. Past experience has proved that often, teachers
condder dudent responses to recdl quedions as active paticipation, which is an aea of
controversy. Usudly, this opens up discussons about active and passve paticipation and the
benefit of active paticipaion by pupils as opposed to passve roles they usudly play like
ansvering teachers quedions verbdly or in written form. From the discussons, the need for pupils
to be responsble for learning and decisons about teecher behavious to get pupils to be active
leerners will be arrived a. Other behaviours that are needed for reinforcement and encouragement
like probe acknowledgement and cues which were not obsarved in the lessons, will dso be
discussed and incorporated in the training package. Use of problem solving approaches, group
work, learning by discovery, which were missng in the sample lessons obsarved, will dso form
part of thetraining.



During training, the researcher will provide lessons of good and poor qudity, on topics sdected by
the teachers, to the four different grades, where emphasis will be on the theme of the training. The
teachers will observe and criticise these lessons and suggest ways of improving.

Next sage is the presentation of a lesson each by each of the teachers to their classes which will be
video tgped and viewed and criticised by dl, followed by actud teaching in their classes and video
taping without prewarning and viewing by the teacher and the researcher. Pre and pogt training
lessons will be compared by each of the teachers and the researcher, to identify improvement in the
vaious aress induded in the training packege, egpeddly in the involvement of pupils in the
learning process which is expected to provide the incentive to progress further. The instrument for
evauating the teachers is yet to be developed.

The school sysem here uses peformance gppraisd, where the heed of school gopraises the
teechers. The researcher is of the view tha later in the school year, some feedback about the
performance of the sample teachers, pre and post training, could be obtained from the head of the
school for scrutiny by the author.

Based on the success of the training, the procedure could be adopted firg in the author's inditution,
for further trid, modificaion and recommendatiion for adoption by other teacher training
inditutions
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