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ABSTRACT
This report, containing seven articles, summarizes a
series of evaluation studies. The first article, "The Shell Science
and Mathematics Resource Centre in 1987," provides an overview of the
Centre's mode and reflections about the achievements of the Centre
during the three years of its operation. The second article, "The
Curriculum Extension Programme (CEP): Past and Present," describes
the historical background and scope of the program. The next three
articles deal with the evaluation of other projects operated by the
Centre: "The Management Programme: Identifying Training Needs,"
describes the rationale and an instrument used in the program; "The
Educators of Science Teachers: A Forum for Lifelong Education," deals
with an endeavor to create a forum for discussing problems; "Winter
School Revisited: An Evaluation Report of the 1987 Winter School,"
provides evaluative data about the school for grade 10 pupils. The
sixth article, "Formative Evaluation of Assignments in Mathematics,"
describes an evaluation exercise on the mathematics component of CEP.
The last article, "Early Knowledge in Communication Skills of
Participants of CEP," describes the results of an entry test in
English communication. (Appended is a proposed vocabulary and concept
exercise for standard 8 CEP pupils.) (YP)
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Overview of the Report

The present volume contains summaries of a series of evaluation
studies carried out at the Shell Science and Mathematics Resource
Centre Educational Trust in 1987.
The introductory chapter presented by Dr P.M.C.Botha, the Director of
the Centre, provides an overview of the Centre's mode of operation and
reflections about the achievements of the Centre during the three
years of its operation.
Three articles deal with various features of the Curriculum Extension
Programme (CEP) which is one of the most promising compensatory
education programmes of the Centre. Garrib contributed an article
which describes the historical background of the project and its
present day scope.
Luthuli's article describes a formative evaluation exercise related to
two work assignments included in the mthematics component of CEP.
His article illustrates attempts made by the Centre to improve the
quality of the instructional materials.
Ziervogel's article describes the results of an entry test in English
carmunication administered to the participants of the CEP.
Three articles deal with the evaluation of other projects operated by
the Centre. GOrtibi describes the rationale of the management Training
Programme and presents an instrument which will be used for revising
the content of the programme.
Hdbden's article deals with a successful endeavour of creating a forum
where the teachers of science teachers can discuss problems
encountered in the process of their work.
Finally Lewy's article provides evaluative data and comments about the
1987 Winter School which was attended by approximately 500 Standard 20
pupils.

THE SHELL SCIENCE AND 1WHEMATICS REIMIRCE CENTRE EDUCATIONAL TRUST IN
1987

Dr P.M.C.Botha

Roots in the Ideals of the Business and the Academic Community

The operational philosophy of the Shell Science and Mathematics
Resource Centre Educational Trust is rooted in the ideals of its
founders: Shell South Africa (Pty) Limited.
The Centre is one of the institutions ih the Republic of South Africa
which strive to implement the Shell South Africa's social policy, as
it is spelled out in detail in one of its recent pUblications
"Everyone has the right to equal educational opportunity" (Shell South
Africa Business Report 1986).
The Centre is fully funded by Shell, but it is administered by an
independent Board of Trustees.
As indicated in the above mentioned report "Its primary objective is
to attempt to redress the educational deficiencies and the lack of
opportunities in a system which has entrenched in unequal and
differential a:ration for decades" (p. 82). It focuses on providing
in-service training for black teachers and direct supplementary
teaching for black secondary educational pupils.
Being located at the campus of the University of Natal , the Shell
Science and Mathematics Resource Centre Educational Trust is sensitive
to the social and academic ideals of the University which airs to
serve the community through excellence in teaching, scholarship and
research.

The Centre strives to assist the highe educational institutions in
realising some of the goals set for the disadvantaged learners
(University of Natal 1985).
These goals are:

o

identifying those who have potential to benefit fran university
study;

o

upgrading the quality of teaching in the schools which provides
schooling for the disadvantaged social groups in South Africa;

o

carrying out research programmes to provide knowledge hog to
attain the previously mentioned goals.
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The Unique Characteristics of the Centre
The Shell Science and Mathematics Resource Centre Educational Trust
started to operate in 1985. In practical terms it can be defined as a
compensatory educational-intervention project, and in this capacity it
operates, together with numerous other compensatory intervention
projects, to improve the achievement levels of school pupils from
disadvantaged social groups. The educational philosophy of the Shell
Science and Mathematics Resource Centre Educational Trust shares
values and operational practices with many other educational
intervention projects. Nevertheless two unique characteristics of the
Centre merit mentioning. Firstly it strives to deal intensively with
the needs of the individuals enrollectin its programmes, and secondly
it continuously makes efforts to improve the quality of its programmes
by systematic evaluation of activities and by meticulous examination
of trends and developments across the world in the field of
compensatory educational programmes.
The intensity of the Shell Science and Mathematics Resource Centre
Educational Trust's programmes is facilitated by the fact that the
centre operates small group tutorial programmes for high school
pupils. Mast such groups consist of 10 pupils caning from various
schools, and according to the Centre's plan same study groups are
expected to receive tutorial instruction during a period of three
years, starting at the standard 8 level and continuing through to the
end of standard 10 level.
It is a hope that studying in a small group for a period of three
years with the same tutor will contribute not only to raising the
achievement level but also to shaping cohesive study groups within the
framework of which the course participants will provide support to
each other, and the tutor will develop responsibility for taking care
of the unique study needs of each particular student. The Centre
attributes great significance to these characteristics of the course
and it expects that the combination of these three qualities, i.e.
small group, long duration, and the leadership of a tutor during an
extended period of time will result in cognitive, affective and social
gains.
The second feature of the Shell Science and Mathematics Resource
Centre Educational Trust is a continuous effort to improve its
programmes. In this respect it operates as a research and development
institution. The teem members of the Centre develop instructional
materials, examine the quality of the materials and continuously
improve them and also improve other comments of the programmes, such
as the teaching strategies, the organisational features and the
overall study climate.
As already indicated the Centre is located at the campus of the
University of Natal, and being associated with such a distinguished
institution constitutes a challenge. It has to live up to the
expectations of its host
academic
standards. The quality of the Centre's work, its openness to learn

instittion, and has to adopt
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from experiences of other axrpensatory education programmes, its
involve:ea in research and evaluation of activities with the aim of
producing knowledge, which can be used by others, too, have gradually
developed recognition for the Centre's work in various circles of
educational leadership.

The Clientele of the Centre
The Shell Science Centre started its operation by providing
educational programmes for senior secondary school pupils from
disadvantaged social strata, who were identified as having Potential
to be admitted to institutions of higher education, but needed
supplementary tutoring for realising this potential, and for being
able to cope,Alth the highly challenging, intellectual denands of
studying in such institutions. Agencies operating coepensatory
educational programmes frequently face the dilemma of selecting the
target age group for their activity. Sane agencies are inclined to
focus on programmes for the preschool age-group.
The reason for this
is that at that age the educational deficit of the disadvantaged
groups is smaller than in a later age. Also an intervention at the
early age allows provision of carpensatory education for several
years, and thus there are increased ...antes that the programme will be
effective.
The Shell Science Centre opted for selecting the secondary school age
group. It did so because this group of pupils will face, within a
short period of time, the dilemma of entering the labour market or
continuing their studies in institutions of higher education. Since
the Shell Science Centre is aware of the current shortage of highly
skilled professionals in technology, and of the scarcity of such
persons in the Black population, it decided to provide support for
those who within a relatively short period will be called to make
crucial decisions with regard to their future occupation.
The Shell Science Centre operated on the basis of the assumption that
those secondary school pupils Who receive tutoring within the
framework of the Centre's ccepensatory programme within a few years
will enter as skilled professionals into the labour market. Thus they
may contribute to the alleviation of the shortage of needed
technological professionals end also may experience an upward mobility
in the occupational scale. Their personal success may also contribute
to rectifying a social injustice.
The Centre employed two strategies in dealing with the needs of
secondary school pupils : direct tutoring and in-service training to
their teachers. Sane secondary school ste.lents benefitted from both
intervention strategies : they themselves could participate in the
tutoring classes and the teachers of their regular classroom had an
opportunity to isprove their teaching practice through participation
in the INSET programmes. The efforts of tutoring and of in-service
training have been directed towards the science subjects. Thus the
Centre remained faithful to its mission of strengthening the standard
of studying science and increasing the love of science subjects.

10
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These two strategies of
nsation have been employed by the Centre
from the very beginning of its operation up to the present day, and it
is the Centre's policy to continue its activities along these two
lines. Moreover the scope of activities has increased both in the
area of direct tutoring and in in-service teachex training.
Nevertheless in the future it is projected to increase the scope of
activities in the domain of in-service training of science teachers,
and to slightly reduce the scope of teaching seam%lary school pupils
directly. The trend to increase the activitied Lithe domain of
in-service training is justified by practical reaoons. The
multiplication effect associated with teadher training may precipitate
change. One teacher usually teaches several hundred students in
various classes. Cu the other hand the Centre's ideal is to continue
to work with secondary school pupils directly, too. Such work may
have multiple benefits. First, it may serve as a source of useful
information for planning in-service training programmes.
The tryout
of innovative instructional materials and teaching strategies in such
groups, and experiences of the tutors acomulated in this context may
provide important input for improving the quality of science teething.
Secondly the direct tutoring of secondary school pupils facilitates
contact with a new generation of young people who more easily than
their teachers can bring the message of the Centre to their peers.
Finally a support given parallely to teachers and to their students
may be additive, and if it is provided to a selected group of able
stuelents and to devoted teachers it may produce a highly significant
effect.

Fran Early Childhood to College Level
Though the major thrust of the Centre is the group of secxxviary sobool
pupils who take extended courses in science, the activities of the
Centre transgress the narrow boundaries of dealing with a single age
group. The secondary school has been defined as the target population
of the Centre, but the actual contact population is partly above the
target age-group and partly below it. The focus on in-service
training programme for secondary school teachers was already
mentioned. In 1987 the Centre succeeded la reaching out also to a
group of more advanced level educational professionals and it was
instninental in creating a lifelong education framework for college
teachers engaged in training science teachers. This initiative is
described in another article of this publication. In this context it
suffices to say that in practice the educational needs of an age-group
can not be fully separated from the educational needs of other age
groups.

The activities of the Centre became extended towards dealing with the
needs of lower age group students, too.
In-service activities have
been carried out for primary who& science teachers, too. Moreover
recently, on experimental basis, an innovative programme for
pre - school teachers was launched with the aim of promoting the
teaching of some rudimentary elements of science and patterns of
scientific thinking at the prochool level. It is a hope that as a
result of more adequate training activities pupils entering secondary
schools will be better equipped to cope with the requirements of
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science courses. Higher level readiness matched with better trained
teachers may significantly increase the success of secondary school
students from disadvantaged social strata to pass matriculation
examination.

Democratic Climate and Ctmmunity Involvement
The educational philosophy of the Shell Science Centre emphasises the
importance of creating a dernecretic climate in which the staff members
as well as tutors are given opportunity to participate in the decision
making process, suggest innovedons, implement changes and tent
experimental approaches. The Amocratic climate is extended to the
student body too. The participants of the lessons, both high school
students, and teachers are invited to express their views, and to
challenge each other and their tutors.

In the past several camensatory educational projects tried to
disseminate and implement 'imported' pros;,ammes. Such 'top down'
innovative attempts have not proved to be successful, and mostly have
not produced real changes. The innovations have not
the needs
of the clientele, the tutors have not internalised the ideas of the
innovation, and so they were unable to motivate their students. The
Shell Science Centre's philosophy is based on cooperative planning.
The central staff meMbers are engaged in systematic studies to
identify educational needs of various groups. They plan the
programmes in collaboration with tutors and they encourage tutors to
use these program= in a creative way. The tutors are invited to be
creative partners of the planning, rather than passive users of
materials handed over to them.
The secondary school students, too,
are encouraged to take initiative in the class, to discuss their
problems, to express their opinion and to integrate what they learned
in the course with experiences they have accumulated outside the
course.
The democratic climate is expanded to other stakeholders r
the
programme, too, and not only to its direct participants.
ie support
of the carmmity is considered to be of great value and the Centre
could not been able to operate in urban and rural locations, far away
from its central office, without the involvement and the support of
various community agencies. Th. ability of the Centre to recruit
coammity support for its activities can be considered as A highly
significant success. It required a systematic effort of two years to
secure such support. Con..c.t was made with those cammity agencies,
organisations, associations, etc. whose work has been related in one
way or another, to matters of education. This was not an easy task.
In several instances the Shell. Science Centre served as a catalyst to
bring together various social agencies, who have not net previously
and by involving them in its educational programme it also paved the
way for cooperation among them in other areas of life, too, which are
not related to matters of crie ration.
'
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The Centre is are that it is not enough to create involvement.
Without skillfully maintaining such involvement, it may easily dwindle
and fade away. Therefore it invests great energy in kindling the
involvement, and dhannelling it towards fruitful directions. By no
means does the Centre satisfy itself with the present situation. It
strives to achieve more, to identify more organised= which may
provide support, to increase the involvement of those who already
=Bitted themselves, and also to recruit the help and the support. of
those individuals who have not been members of organised bodies.
There is a constantly growing body of individuals whose involvement in
the Centre's work may constitute an invaluable resource of support.
These are the group of alumni; teachers who benefitted from some
activity of the Centre, and young adults, who in the past as semaralary
school students participated in compensatory education programmes.
These group of individuals could be organised into a meaningful
supportive body for the Shell Science Centre.
There are plans to produce a Newsletter which will be regularly
disseminated among the alumni. Such a newsletter, could serve as a two
way camunicatiar channel between the Centre and its alumni. it could
give place to the ideas of the alumni, record personal, social and
professional progress of_the alumni, and should contain information
which may be useful for various groups of the alumni.
r;

The Centre faces the challenge of creating such a two way
ommunication channel with a group which may grow into a highly
enthusiastic body of supporters.
The Shell Science Centre Five Years from New
Those who participated in shaping the Centre from the beginning of its
establishment, lock back with a feeling of satisfaction. The Centre
established itself as a viable institution in the field of
carpensatory education, and in gaining prestige as an institution
which made same contribution to the improvement of the Black education
in Natal.
But after an eventful history of three years, it cannot indulge in
idleness and should not be content with what already has been
attained. It faces new challenges and their realisation may require
more effort, better coordinated teamwork, higher level of creativity,
mere initiative than what the Centre has been able to manifest
hitherto.

.

Institutions operate best if they have a long range vision about what
they would like to achieve, and at the same time they also prepare
Short range plans for that they perceive as a feasible and
realistically attainable goal.
The Shell Science Centre is lead by a vision about the future. Booted
in the ideals of Shell South Africa Limited and the University of
Natal it would like to uplift the "Black" educational systam in Natal
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to a level, Which will facilitate its smooth integration into the
post-apartheid society. Its present efforts, however, are directed
toward a more modest attainment, which it hopes to accaRplidh in the
forthocraing five years. Its short range goal is to provide effective
training for approximately 70% of secculary school science
in-se
teachers in Natal. At present it concentrates its efforts on
realising its short range goals. The Shell Science Centre established
four regional centres across Natal. People working at these regional
centres are engaged in creatina visibility for the Shell Science
Centre's activities, enlisting-support and recruiting resources.
The criterion for evaluating the success of the Centre and of judging
its viability is the Centre's ability to realise its short range goals
and after attaining these goals its ability to set another set of new
short range goals which eventually will lead forward to the
integration of the Natal and l(Wa Zulu Black educational system in the
post-apartheid society.

References
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The Currimmlua Extension Programme
R. B. Garrib

Bac3cground of the Program
Historically, the Curriculum Extension Programe camenced in 1983 as
the University Preparation Programme (UPP) designed by United States
Agency for International bevel: anent (USAID) for assisting black
matriculants in Mk. In its original inplementation by the Urban
Foundation instructional materials developed by United States
Blucationists formed the basis of the tuition prograare. the
materials were based on the Joint Matriculation Board's synahts and
prescribed a methodology based on P.S.I. (Personalised systen of
Instruction).
This "top dawn" type of attempt to introduce an educational change in
the classroom situation has not been very successful. The teachers
were not sufficiently responsive to the methodology and did not feel
at ease to use the materials given to than in the way prescribed.
Consequently the Urban Foundation established learning or tuition
centres where tuition was provided to all students who were interested
in obtaining same supplementary teaching to that which they received
in their regular classes. Attendance was erratic and problems of
organisation and administration affected the success of this
endeavour.
In 1985 the Curriculum Extension Programme was initiated by the Shell
Science Centre to same extent with similar goals to those espoused by
the Urban Foundation. Both projects were designed to assist pupils
from disadvantaged educational and social background to succeed in
passing the matriculation examination well. The operational
philosophy of the Shell Science Centre was different from that of the
Urban Foundation in that the Shell Science Centre adapted an approach
of mutual responsibility. Rather than operating a programme open to
all pupils it established criteria in selecting pupils for the
programme. Students were requested to register and to attend on a
regular basis. It demanded a comitment on the part of the students
to exhibit perieverance in their studies and the project committed
itself to provide services to the students. Liaison was established
between the class teachers of the pupils and the tutors appointed by
the Shell Science Centre. The teacher to pupil ratio was also reduced
to an average of 1:12. Tb a large extent the relationship between the
tutors and the students has developed into a kind of individual
contact, which deepened during the time, due to the fact that the
study group contained a relatively small group of students.
Secondly, the Shell Programme was not operated in a "top down" manner.
The Centre's permanent staff designed a course and prepared
instructional materials, discussed various aspects of using these
materials with tha tutors, and encouraged tutors to adapt these
materials to the unique needs of their pk.2ils, and also to complement
these materials. Thus the tutors have been not only users of

15
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materials handed over to than but they became partners in the process
of deciding that Should be taught in the courses.
Thirdly, the content 02 the courses has not been strictly syllabus
oriented. The Centres staff as well as the tutors have felt free to
deviate from the fonmal school syllabus by introducing topics of
enriehmint, to increase the students interest in the subjects of their
studies.
Fourthly, at the courses a 'tutorial' rather than a expository
teaching approach has been encouraged and syllabus based work has been
often substituted by activities specially designed by subject
coordinators. The active participation by pupils has been strongly
advocated.
The first curriculum Extension Programme of the Shell Science and
Mathematics Resource Centre Educational Trust was implemented in 1985
with Standard 9 pupils fran three schools in Unlazi, three in Ewa
Machu, three schools in Phoenix and four schools in Sydenham. This
was continued in 1986 in the students' final matriculation year in
Standard 10.
An Evaluation of CEP in

Eva Zulu

The Shell Science Centre collected data about the success in the
matriculation examination of pupils participating in the CEP. It was
found that of the 91 participating pupils 78 obtained Senior
Certificate passes; 45 (50%) obtained matriculation exceTrtion
entitling then to apply to Universities and 33 (36%) straight Senior

Certificate passes.
As already

indicated

the CEP was run at two Centres in Ewe Zulu. Of

48 students in 10
Mashu 38 passed Senior Certificate (24 with
matriculation excerption) and 14 Senior Certificate.

certificate

In Milani 43 pupils wrote the Senior
examination and 40
passed (93%), (21 with exemption and 19 Senior Certificate passes).

*die it is difficult to claim credit for this achievement owing to
other variables in the teaching-learning situation, the results were
encouraging as in the 2 10
Zulu Centres, 76 pupils (83,5%) passed
;asthmatics and 76 pupils (83,5%) passed physical science with a total
of 40 failures in both subjects (13%).
In mathematics there was one distinction, MI, there were 5 Bs and 7
Cs. In Physical Science there were 3 Cs and 13 Ds.
Tuition was also provided in English and the percentage pass was 73%
with 4 Bs and 13 Cs (17 failures). (One of the students did not sit
for the English matainaticn).

13

The 1987 CEP
In 1987 the duration of the cycle of the CEP programme was extended to
include Standard 8 pupils, while in the previous years standard 9
pivilswereradmitted to the programme. Thus a single cycle will have
a duration of three years. This longer period of study will enable
tutors to deal more deeply with learning problems encountered by the
It also will enable greater flexibility in including in the
students
programa more enrichment topics. It is hoped that during the three
years study course there will be a possibility to create a less formal
learning climate, and the tutors will feel free to go beyond what is
strictly prescribed in the official examination syllabi.
An additional innovation of the 1987 CEP is a strong emphasis on
teaching ccomunicatial skills in English, which is the medium of the
instruction in black sdhools as well.
The mastery of ccanunicatial skills, which constitutes the school's
medium of instruction, is a precondition of success of studying
science and therefore a course was specifically designed to assist the
pupil in acquiring these skills.
Table 1 contains information About the scope of the 1987 CEP.
It can be seen that at the Durban area there are four study centres.
Tao additional Centre' are operated outside the Durban area.
Table 1.

Pupils

Centre

The 1987 CEP centres

Grows

No of 'Altars
No of Schools
(all subjects)

Durban area
UMlazi

37

3

Swinton

36

V N Naik

56

Tovoaro
Newcastle
1

Greytown

All

1.

9

4

3

9

3

4

12

5

20

2

6

2

45

3

9

4

20

1

3

1

214

16

48

19

At Greytown no courses are run in Physical Sciences, instead the
subjects Technical Drawing and Biology are offered.

14

Altogether 214 pupils from 19 schools registered for the 1987 CEP.
The list of schools participating in the CEP are contained in Table 2.
Table 2.

The Centre

Wall

Swinton

List of the CEP Schools

1 School

No of pupils
in CEP

1.Igagasi
2.RdaShaka
3.0gwini
4.Zwelibanzi

10
9
9
9

1.Lsnrxrtville

13
12
11

2.Chsstervi.Un
3.Fairvale

1.J L Dube
2.Newlands West
3.Newlands East
4.54akekazulu
5.Zeph Ehlamo

14
12
10
10

Tbncoro

1.Zakhe
2.Isibonelo

10
10

Newcastle

1.Lincoln Heights
2.Madadeni

15
30

Greytodn

1.BILlamiyasa
High School

20

V.N.Naik

10

Transport
TO ensure punctuality and regular attendance the Centre provides
transport far all pupils from schools to the Centre of study and
return to central points in their townships.
The Shell Science Centre plans to collect systematic data about the
progress of the students participating in the CEP in order to evaluate
the success of the programme.

1a

The Management Programme : Identifying Training Needs.
E. B. Gtmbi

The Background
Concern about the crisis situation in Black education in South Africa
has resulted in the emerging of a number of capensatory education
programmes. These ocapensatory education programmes are directed
either at the pupils or teachers. The pupil oriented compensatory
education programmes aim at enriching the curriculum. The teacher
oriented programmes take the form of in-service education and
training. It is assumed that the teacher oriented programmes have a
multiplying effect over and above the personal growth and development
of the individual teachers.
Some diversification has occurred in the teacher oriented compensatory
programmes. While in-service education and training programmes have
been conducted in school subjects like Mathematics, Physical Science,
Biology, English, etc. sane agencies, organisations and institutions
like the Urban FOundation, Teacher Opportunities Programmes, Research
Institute of Educational Planning of the University of the Orange Free
State, Shell Science and Mathematics Resource Centre Educational
Trust, to name a few, have designed programmes for school
administrators.
The Shell Science and Mathematics Resource Centre conducts Educational
Management courses for principals of post primary schools specifically
except only in cases where a request has been put for conducting a
course for the principals of primary schools in RwaZulu.
The need for management courses for post primary schools was expressed
by the IWaZulu Education and Culture Department to Shell Science
Centre.
Theoretical Considerations for Planning a Management Programme
While the Shell Science Centre is not oblivious to the constraints
under which the principals of schools in the RWaZulu Department of
Education and Culture function and operate, the need for the
Educational Management Piogiamme is Lased on the following
considerations:a.

b.

c.

d.

The work of the principals is demanding in terms of the task as
well as the human dimensions.
The understanding of the management processes would help in
appreciating the needs of teachers and pupils in the schools and
how to work with and motivate them.
The realisation of the goals of the school in particular and
those of the education department in general depends on the
ability of the principal to lead effectively.
The task of the principals is not made easy because of the
political, social and economic environment in which the schools
operate.
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e.

f.

g.

There is no training in school management and administration
offered to the newly appointed principals in order to initiate
them to the demanding and arduous tasks of managing a school.
The vast teaching experience of the principals is a factor in
helping them to cope with the demands of the job.
Thaunderstanding of how the education system operates and
functions helps in coping with the demands of the job.

Principles of Management
The theoretical presentation of management (see Fig. 1) as a "process
of planning, organising, leading, and' controlling the efforts of
organisation =eters and of using all other organisational resources
to achieve stated organisational goals" (Stoner and Wankel, 1986 p.4,)
leads to the exposition of

o

o
o

the management processes viz. planning, organising, leading and
controlling;
elements of management viz. decision making, communication,
motivation and coordination; and
subordinate actions of management viz. objective formulation,
budgeting, delegating, evaluating, feedback and reporting.
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Fig. 1.

Management Functions

In the Planning process, the principal/manager sots out the objectives
of the school and the best procedures for reaching these objectives.
Decision making (see Fig. 2) is involved in the planning process as
the principal establishes the goals for the school, for each
department, for each subject, etc. The principal considers the
teachers as members of the school who will carry out the various
activities consistent with the chosen Objectives and the procedure.
The procedures spell out how progress in attainment, of the objectives
will be monitored and measured so that corrective action can be taken
if progress is unsatisfactory.
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Organ; ng (see Fig. 2) involves the identification, classification
and
ing of activities to be performed in the light of rsexampes
and situations; definition and delegation cf responsibility and
authority, and the establishment of relationships for the purpose of
enabling people to work most effectively in accomplishing objectives
(Koontz et. 1984). The principal Shoula aim at formulating an
organisational design which will meet the expectations of the school
and the personal needs of the teachers as well as the pupils.
His/her job description as well as those of the teachers are his/her
responsibilities. The jab descriptions are specific responsibilities
of each =saber of the staff and they also determine standards for
measuring performance of the activities assigned to the teachers.
Staffing is an important facet of organising as the principal cannot
perform all the activities of the school. Staffing involves the
recruitment, placement and training of qualified personnel to perform
tasks of the organisation.
Personal needs and institutional expectations influence the behaviour
of individuals. Conflict occurs in the organisation when people are
dissatisfied. Dissatisfaction is caused by interpersonal relations
with peers, superordinates and subordinates, supervisions, policy and
administration, salary, status, security and working conditions.
Satisfaction is caused by achievement, recognition, challenging work,
responsibility and opportunity for advancement.

Leading is a process of influeacing people so that they will strive
willingly and enthusiasticalls: toward the attainment of organisational
goals Mentz at al p. 460, 1984). The process of influencing
involves motivating, considering groups, actuating and communicating.
Leading involves directing people within an organisation. It is
probably for this reason that management and leadership are often
thought of as the same thing (see Fig. 2).

Controlling involves the establishment of standards of performance,
the:measurement of performance and omparison against the established
standards; and taking remedial action to correct deviations.
Controlling assures that actual activities conform to planned
activities. The main purpose of controlling is to help staff perform
better so that the organisational goals may be achieved (see Fig. 2).
Principals like all managers need human, technical and conceptual
skills. Technical skills involve using specialised knowledge and
expertise in executing work- related techniques and procedures. In
managing the finances (funds), of the school bock-keeping or
accounting knowledge is required. Technical skills are related to
working with 'things', processes or physical objects. Human skills
relate to building cooperation within the team being led.
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PROCESSES

PCTIC1M

Decision Making
Problem Finding
Choice Making
Problem Solving
Objective Formulation
Action Planning

ob Describing
Identifying Activities/tasks
Staffing
Delegating responsibility and
authority
Supervising

Organising

Influencing
Actuating

LeadingMativating

Communicating

Controlling

A:
______

Establishing performance standards
Measuring performance

'Ccmparing performance against

CZ:

Fig. 2.

standards
Taking remedial action

Specific management tasks
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The PAANLamme

The Purpose
The main purpose of the programme is to improve the managerial skills
and the leadership of the principals. Effective leadership of the
principals will be demonstrated in the manmer they will influence .the
subordinates' perceptions of work goals, personal goals and paths to
goal attainment. They will encourage participatory decision making
among their subordinates, maximize the use of abilities of both
teachers and pupils; increase, enhance and facilitate personal
responsibility for individual learning among pupils (lima et al p. 62,
1985).

It is envisaged that the programme will help the principals to develop
an attitude that they are the key facilitators of high quality
education. They will help to provide the proper climate to maximize
learning opportunities. They will assume their roles as human leaders
for developing a school environment that will create a sense of self

worth among their mils.

The Objectives are to provide an opportunity for principals to:

o

acquire knowledge with regard to Educational Management;

o

develop skills and attitudes with regard to Educational
Management;

o

identify and understand their managerial roles;

o

perceive school problems as a challenge to them;

o

talk about themselves and their work experiences.

The Contents
The following aspects form the contents of the Management programme:
School Management
Planning
Organizing
Leading
Communication
Motivation
Decision-making and Problem Solving
Controlling
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Organisational Aspects

Venue
All programmes are run in hotels because prxxgranrmas are residential
and most hotels offer conference facilities. Hotel bookings are made
by the Administrative Officer.
-NEt

Departhmt of Education and Culture
The local Circuit Inspector ct Education of the principals invited to
participate at the course is requested to lend his support to the
course by advertising the course. The schedule for the year's
activities is submitted to the Secretary for Education and culture for
information.
University of Zululand
The lecturing staff in the Department of Educational Planning and
Administration have offered their services to tutor in the course.
Natal African Teachers' Union
The Professional Secretary of the Natal African Teachers' Union is
giving support to the course by attendi/G. the courses to give
encouragement to the participants.

Time Schedules
The programme of activities during the three day initial residential
course is divided into two hour slots which are allotted to each of
the principles of management.
The Participants

The course participants are at present the principals of secondary and
post-primary schools except in cases where a request has been made to
conduct a course for primary school principals. The Shell Science
Centre course focuses its activities on teachers and rPplls in the
secondary school phase, hence principals of the secondary schools are
therein consumers of the Educational Management programme.. The
management of secondary schools seems to pose problems to most
principals, probably because of the type of 'student and teacher' they
deal with; interest in secondary se.Dol shown by the public (i.e.
educational institutions, private sector etc.) and the diversification
in educational process at the secondary school level. These pressures
as well as those of the education system itself place a heavy demand
on the principal who has to function and live up to high expectations.
Most of the principals operate and function with limited or no
resources at all. As moot of their schools are community sc hools,
they have an additional task of seeing to the provision of physical

2 5"
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Examining the Needs of the Clientele
Perceptions of Principals
The three day initial course deals with Management and introduces
participants to a rusher of processes: Undoubtedly the course is
designed without any perceptions from the participants. It is 'sussed
that the initial course will help to raise the level of awarera
Flirthemore it is envisaged that the principals will be in a beter
position to articulate their needs.
The articulation of needs would
then lend relevance to any future course designed.
The Questionnaire
The questionnaire on the Opportunities for Professional Development
for Principals of Secondary Schools (OPE'SS) was designed with a
purpose of discovering the views of the ssamdary school principals
at the content, form and/or setting of their professional
development. The questionnaire is based on the Survey of Opinion
conducted by Yates in the Wakefield Local Education Authority in
Britain in 1979.
The OFEPSS tries to establish :
a.

what areas of knowledge and skills are important for the
professional development of principals;

E4

what degree of inportance is attached to toese areas and :kills;

c.

what methods of learning i.e. forms and contexts of ds.slopment
are considered acceptable and successful in the professional
L'evelcpment process;

d.

how acceptable and successful these methods are.

The questionnaire is divided into three parts. Part I consists of
seven items on personal information of the .respondents.
The seven
demographic variables are school's name, circuit, department, age,
sex, qualifications (academic, professional, additional training) and
experience in years as teacher, and as principal. Part II consisting
of 52 items is further subdivided into five sub sections viz:
A.

Basic knowledge, about the school's an situation (iter. 1 to
10). This refers to knowing the basic facts about the current
state of the school.

B.

General Professional knowledge and understanding (items 11 to
18).

These items refer to knowing and understanding the organisation
and the system in which the school functions.
C.

Problem solving and the Technical skills of running schools
(items 19 to 30). These items attempt to establish skills which
can be used for processing information and analysing.
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D.

Interpersonal skills involved in running schools (items 31 to
43).
These items refer to the abilities and skills which help one to

respond to situations as they or and to enrich one's basic
infccmation and understardAg. Furthermore, reference is made tc
skills of leadership; influencing, communicating, using and
responding to authority, and skills for working with and through
people.
E.

Personal skills and qualit , involved in running schools (items
44 to 52).
These items pertain to affective and emotional qualities. These
are the abilities to respond to situations with sensitivity yet
with enough self control to keep calm; to act with some purpose
or goal to achieve; to be proactive; to show professional
qualities of dedication, commitment, and willingness to accept
responsibility for things to happen.

Part III of the questionnaire consists of 13 items which refer to
forms or contexts of activity and their being particularly acceptable
and successful, or particularly unacceptable and unsuccessful for the
professional development of principals.
Method of Scoring
Pert II items of the questionnaire will be scored as follows:

Definition

Response

Score

Very important
Of above average importance
Moderately important
Not important
No opinion

1
2

3
4

5

3
2
1

-1
0

The highest possible average score for any item will be 3,00. This
will indicate a mamtbrous via' that the item is very important. An
average score of 0,00 will indicate a form neutrality either because
of an absence of opinion, or because the same number thought the item
moderately Important as thought it not important. Positive scores
will be interpreted to Shaw recognition of importance descending from
very important (unanimity) (3,00) to neutrality (0,00). Negative
average scores (-1,00) will indicate in varying degrees that the items
are not important.
Part III items of the questionnaire will be scored as followsResponse

X
Y
Z

Definition

Score

Particularly acceptable and successful
Particularly unacceptable and unsoccese
-ful
No opinion

LIMeesweemmla

2 '1

1

-1
0
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The highest possible average score for any item will be 1,00. This
will indicate a unanimous vied that the item is particularly
acceptable and successful. An average score 0,00 will indicate a form
of neutrality i.e. because of an absence of any opinion; or because
the sane number thought it particularly tracceptable and unsuccessful,
or because of a combination of both. Positive average scores will be
interpreted to show a recognition of acceptability and success
descending fran a unanimous particularly acceptable to successful
(1,00) to neutrality (0,00). Negative average scores will indicate
that items are regarded as unacceptable and unsuccessful.
The Respondents

a three day pra:pummeudll be
requested to complete the queonnaire utich*dll be distributed
an the third day of the programme. After completion the questionnaire
The principals participating

is

it will be collected.

The :Amery of Responses
The responses for both Parts II and III of the questionnaire will be
sunned and percentages will be computed. Average scores for both
parts of the questionnaire will be computed for each group of
participants.
Rank Ordering
The fallowing will be ranked:

o
o
o

average scores of five areas in Part II of the questionnaire;
individual items in the five areas of Part II of the
questionnaire;
13 items of Part III of the questionnaire.

Correlation
Pearson's Product Moment Correlation Coefficients for each itan with
the total score of the relevant cluster of items will be amputed.
Utilization of the Results
The results will help in giving direction to the future proqrannes in
Management. As participants' needs will be expressed it will be
possible to address the specific needs, using the form of developing
(methods) most preferred and acceptable to the participants.
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APPENDIX A
QUESTIONNAIRE

'11IE SHELL SCIENCE AND MATHEMATICS RESOURCE CENTRE EDUCATIONAL TRUST

OPPORTUNMES FOR FROFFSSIoNAL DEvErnrimr Fon
'PRINCIPALS OF SDCCNDARY SCHOOLS
PERSONAL INFORMATION

1.

School's Nam:

2.

Circuit

3.

Department s

4.

Age

S.

sex

6.

Qualifications :

6.1 Academic

7.

6.2

Professionals

6.3

Additional Training:

Nperience in Years:

7.1

As

7.2

As Principals

Teacfier:

,28

111E SHELL SCIENCE AND MATHEMATICS RESOURCE CENTRE EDUCATIONAL TRUST

OtTORIUNITIES FOR PROFFSSIONAL DEVEL5PMEar FOR
PRINCIPALS OF SECONDARY SCIKX)LS

PART 1
Against each of the items 1 - 52 below please put a tick in one of the
boxes to show how Important you think it is as an area in which should be
opportunities for learning and development for principals of secondary
schools.
1

2
3
4

5

1 - 10.

Very Important
Of above average importance
Moderately importance
Not Important
No opinion

Basic Knowledge about the school's own situation.

For
Office
Use
Knowledge about the procedures of the Circuit
office

1

2

3

4

5

2.

Knowledge about the roles of the Inspectorate

1

2

3

4

5

3.

Knowledge about the Department of Education
and Culture

1

2

3

4

5

Knowledge about the work of the N.A.T.U.
A.T.A.S.A., and other educational bodies

1

2

3

4

5

Knowledge about the work of other schools in
your circuit

1

2

3

4

5

Knowledge about the areas of tertiary and
Higher Education into which pupils nay move

1

2

3

4

5

Knowledge about supporting services such as
Psychological Services, Library Service

1

2

3

4

5

8.

Knowledge about employment opportunities

1

2

3

4

5

9.

Knowledge about the local community

1

2

3

4

5

10.

Other basic knowledge about the school's
own situation : please specify

1

2

3

4

5

1.

4.

5.

6.

7.
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11 - 18

For
Office
Use
General Professional Knowledge and Understandina

11.

Assessment, testing and Examinations

1

2

3

4

5

12.

Curriculum development and evaluation

1

2

3

4

5

13.

Resources and educational technology

1

2

3

4

5

14.

Social Organization of schools and guidance
systems

1

2

3 A

5

15.

Discipline, renewals, punishment, dealing
with disruptive behaviour

1

2

3

4

5

16.

Law relating to education

1

2

3

4

5

17.

Educational Management theory and practice

1

2

3

4

5

18.

Other areas of professional knowledge and
understanding : please specify

1

2

3

4

1

2

3

4

5

1

2

3

4

5

19 - 30

Problem-solving andthe Technical Skills'of Running School

19.

Setting of

20.

a school's

aims and objectives

1

2

3

4

5

Planning,and controlling the.use of resources,
including manpower, buildings and finance

1

2

3

4

5

21.

Producing action plans

1

2

3

4

5

22.

Collecting and interpreting statistics and
other data and maintaining an overall assessment
of the school
Investigating incidents

1
1

'2

3

3

4
4

5

2

24. -Ccumunicating effectively by using telephones
writing letters end papers

1

2

3

4

5

25.

Managing one's CM. time and accessibility

1

2

3

4

5

26.

Keeping oneself fit

1

2

3

4

5

27.

Managing conflict

1

2

3

4

5

28.

Managing one's, thoughts

1

2

1

4

9

23.

2

5

30
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For

ffice.
use

29.

Updating one's basic and professional knowledge

1

2

30.

Learning other technical skills

1

2

1

I:.sase specify

31 - 42

31.

34.

5

3

4

5

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Interpersonal SkIlls involved in running schools

Exercising leadership, Influencing,
ommunicating and maintaining morale

32. 'Choosing staff (advertiuing, interviewing etc.)
defining roles and delegating
33.

4

Working with large and snail groups;
of meetings

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

3

4

5

3

4

5

4

5

4

5

4

5
5

conduct

Participating; consultation;
decision-making

1

35.

Crisis management

1

2

36.

Developing and maintaining
teacher-pupil relationships

1

2

37.

Assessing performance of pupils

1

2

38.

Counselling and welfare of pupils

1

2

39.

Assessing performance of staff

1

2

3

4

40.

Counselling and welfare of staff

1

2

3

4

41.

Managing staff development and training

1

2

4

5

42.

Maintaining camunication with people and
organizations outside the schools (other
schools, etc., agencies, police, parents,
kings, community, magistrates, social
workers, Medical and para-medical staff, etc.)

1

2

4

5

3
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For
office
use
43.

Learning other inter-personal skills;
specify: __

44. - 52.

44.

45.

46.

47.

48.

49.

50.

51.

52.

1

2

3

4

5

Personal Skills and qualities involved in running schools

EMotional resilience and self-control, working
effectively. Under pressure, without panic

1

2

3

4

Sensitivity to events and emotional issues
without defensive cutting off

1

2

3

4

5

Seniitivity to forces acting on the school
from outside and response to changes in these

1

2

3

4

5

General openness and willingness to look for
and adopt new ideas and practice

1

2

3

4

5

Commitment, responsibility, purposeful respons
to events, and learning without direction

1

2

3

4

Indication to think into the future, work
creatively and imaginatively, and initiate new
and unique approaches

1

2

3

4

5

Mental agility, capacity to think through
problems quickly, ability to acquire complex
and new skills or orientations with speed, and
capacity to think of several things at once or
switch rapidly from one problem to another

1

2

3

4

5

Awarmess of and ability to manage one's own
feelings, inclinations and reactions in all
situations

1

2

3

4

5

Ability to move rapidly between or to link
general and specific, theory and practice, and
to apply lessons learnt in one situation to a
different one.

1

2

3

4

5

Other personal skills and qualities:

1

2

3

4

5

1

2

3

4

5_

1

2

3

4

5

,

53.

please
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PARE II

Against each of the items (a) - (m) below, please put a tick in one of the
boxes to show which of the methods you judge likely to be particularly
acceptable and successful or particularly unacceptable and unsuccessful,
for the professional development of secondary school principals
'For

office
use

X Particularly acceptable and successful
Y Particularly unacceptable and unsuccessful

Z No opinion

a.

Short courses (up to 5 days in all)

X

b.

Long courses (more than 5 days)

X

c.

Non-residential courses

X

d.

Residential courses

X

e.

Group work with other principals

X

f.

Group work involving other staff members

X

g

Lectures or lecture/discussions

X

Films

X

i.

Role-playing

X

i

Case studies

X

k.

Use of self development packages
programmed instruction courses etc.

X

1.

Personal reading

X

m.

Other methods

'h.

please speci fy

X
X
X
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Thank you very much

Y

Y

Y

The Educators of Science Teachers : A Forum for Lifelong Education

P.A.Hobden
Background
In the past few years there has been considerable growth in in-service
education programmes for primary and secondary teachers.
There have
been widespread attempts by the various Educational departramts to
provide aorlo:hops, meetings and courses for their teachers.
Although
departments are taking responsibility for in-service education at
these levels, the tertiary area of teacher educators appears to have
been neglected.
Universities and colleges are responsible for the initial education
and training of teachers. Unfortunately some institutions focus on
needs as seen by the institution and often treat the pre-service
education as a theoretical discipline, unrelated to the practicalities
of the education profession. There does not appear to be any body
taking responsibility for the further development and in-service
education of teacner educators.
With this situation prevailing, the need to create same form of broad
association of science teacher educators across institutions and
departments was perceived. With the help of other agencies involved
in non-formal education (Science Education Project and Urban
Foundation), the Centre initiated a seminar as a first step in a
programme for the self development of science teacher educators.
A letter of invitation was sent out to all institutions in
Natal/KwaZulu, emphasising the need for good carmunication between all
involved. The desired aim of forming an 'informal association of
science teacher educators' was also indicated (see Appendix A) .
Overall reaction was very positive with 28 participants representing
colleges and universities; urban and rural institutions; English, Zulu
and Afrikaans; different cultural groups; non formal agencies and
education departments (see Appendix 8). The seminar resulted in many
participants meeting colleagues for the first time and a recognition
of the caanon problems and needs of the group. An "interim" steering
coarnitteo will selected to take suggestions from the meeting and
facilitate putting them into practice. In particular they were asked
to make recommendations on how and what sort of association should be
formed.
Aims of the association
The association was formed with the express intention of meeting the
needs of and to assist in the professional development of members.
It
sought to de this in three ways:

-

facilitating oommunication between members
organising regional gatherings
sharing, coordinating and developing resources
(see Appendix C).

.9 6
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The mothers were recognizing the need to be involved in the
organization and planning of their own professional development. To
further encourage members to be involved in their own self
development, the constitution states that members rust 'commit
themselves to involvement in the work of the association'. This was
an attempt to prevent members attending activities but not gaining the
maximum benefit which only occurs with personal involvement.
Initial Activities
The initial seminar in October 1986 concentrated on four areas:
communication, projects and resources, in-service training and the way
forward. The small group discussions and reports back were meet
fruitful. Eamon problems were Identified and it was recognized that
there were many resources available, especially people resource, which
could be utilized once ommunication between institutions had been
improved. It was also surprising to see how critical participants
were of their own lade of atter:tote to improve communication earlier.

The meeting or workshop at Edgewood in March 1987 was the first
meeting when all science teacher educators were invited. It was
characterised by a very good spirit amongst the fifty participants
with many personal friendships and professional relationships being
established.
The following meeting at Indamizo in June focussed on sane of the roal
issues of teacher education. The theme was 'improvisation' and
participants shared their techniques of using improvised materials for
demonstrations, groupwork and individual pupil practical work. Rather
than discuss issues the activities ware all classroom based and seen
to be very useful i.e. the nitty gritty of teaching.
Evaluation

After the initial meeting participants were given an opportunity to
provide feedback for the steering committee by completing an
evaluation form with three questions.
1.

2.
3.

What did you like/find more useful about the meeting?
What did you like least about the meeting?
If another meeting was arranged, what issues dhoild be dealt
with?

opportunities for camtmicating with colleagues was by far the most
positive response. It was obvious that participants were stimulated
by meeting colleagues from colleges and other institutions which they
had not even known had existed, and which served camunities with
which they had no previous contact.
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Although the majority did not respond to the question: "heat did you
like-least ...." a.nuMber of participants mentioned "the lack of time
in making decisions and thinking things through".
Perhaps one of our
problems is the lack of motivation to generate the time needed for
careful reflection on important matters associated with our
professional mmodk. However, this was obvicusly a point that had to be
taken into account in future planning.
As far as issues-to be dealt with in future meetings, suggestions
covered a wide range fran "discussing an inter-college fair" to
"development of ateaching manual". Issues which were seen as
relevant by many were related to,"distribution and collection of
information" and "to organising regular meetings ". Surprisingly there
were no comments concerning 'conditions of service or remmeratione,
topics which always seem to gain prominence in teacher associations.

Two oonnentswhich speak for themselves were-also mode "colleges are a
key area in solving educational problems" and "very impressed by this
voluntary effort to satisfy our own needs". It seems obvious that the
association was on the right track from the beginning.
Future Activities
The last meeting for 1987 will take place at Esikhawini College. This
will be the first meeting away from the main centres and the response
of members will be interesting. FraM the beginning fears were
expressed that this programme of meetings 'would only serve the Durban
area and neglect the "rural" areas. However an attempt has been made
to dispel this fear by giving a "rural" college an opportunity each
year to host one of the three meetings planned. It will also give
members of the college an opportunity to experience the organisational
problems associated with large meetings which many have not
experienced.
Future meetings will obviously attempt to address some of the issues
raised_initially. Not all will be accomplished but most importantly
the quality of meeting and member participation will only improve with
time.
It is not a predefined programme but rather a long range continuing
process with a pccgramme which will emerge with time. It is an
instance of life long education. Although it is unrealistic to make
long range predictions about the success of this programme, it has
every chance of success because the science teacher educators have
taken the responsibility far the programme on themselves.
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APPENDIX A
Letter of Invitation to Science Teacher Educators

THE SHELL SCIENCE & MATHEMATICS

RESOURCE CENTRE EDUCATIONAL TRUST

lAwrerry Of 1001

O) Worse V Ma..
Chobal
4001

nia

Whoa

40.4.* la,

;:tr:11;1133*AO

0. October 13 1986

PO SOIL 17112

0000P 4013

The Principal

Dear Sir
SEMINAR FOR SCIENM LECTURERS

The Shell Science and Matharotics Resource Centre Educational Trust based
at the University of Natal is involved with the In-Service Training of
Science and Mdthematics teachers within Natal. We area that we have
singled out for special attention is that of coanunication. We would like
to see regular camunication between all involved in science teacher
training in Ewa Zulu/Natal.

'11e Shell Science Centre has decided to initiate this "crenunicatice" by
calling 11 seminar of science lecturers involved in courses for the training
of primry science, general science and physical science teachers.
A.± this seminar there will be an opportunity for participants to get to
know each other, discuss the problems involved in science teacher training
and to hear from agencies such as the Shell Science Centre who are actively
involved in science teacher in-service training. It is hoped that some
form of informal association of science teacher educators could be formed
and a project such as the production of

A teachers' guide initiated.

You are invited to nominate two lecturers in the fields of physical science
and biology for attendance at this seminar. This seminar will be held at
the Durban holiday Inn fran 08hr30 to 12hr00 Saturday 25 October 1986.
Please forward youi nominations, by telephone, stating nme and specialist

teaching area to this Centre before 21st October. If no lecturers are able
to attend we would also appreciate it if you could inform us.
Thank you in anticipatiou of your praipt reply.
Yours sincerely

4342,Lttlee.nr
Paul lIctoden
PHYSICAL SCIIIXT: QYJRUINAIOR

The Shell Science and MatIsreties Resource Centre
Educational Trust

Monti PA 0~ teromml.Pr P. V own...m.14M

DIJ

01/1e., PAP AJ TOMO" OrAPIIIIM"
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APPENDIX B
List of Institutions, Agencies and Departments involved in Science
Teacher Training in Natal/Kwalzilo

Teacher Muslim Institutions

1.

Esikhawini College of Diucaticn

2.

Eshowe College of Eduoation

3.

Modadeni College of Education

4.

lialuebulu Collar of Education

5.

mtuzuro College

of Education

6.

Wpwrelanga College of Education

7.

Amanziestoti College of Education

8.

Applesixech College of Education

9.

Maas/ Inservice Centro

10. Uadazi College for Further Education

11. Induraiso College of Education

12. Springfield College of Educaticn
13. Becket College of Education

14. Edgewxd College of Education
15. Curtin Ondeneolcollege
16. Pietermaritzburg College of Education

17. University of Zululand

10. University of Durban-Westville
19. University of Natal Durban

20. University of Natal Pietermaritzburg

Agencies and Depart:rats

1.

Shell Science and Mathematics

2.

Science Education Project

3.

Urban Foundation

4.

Department of Education and Culture, lam Zulu

5.

Department of Education and Culture, House of Delegates

6.

Department of Education and Trainirg

7.

Natal Education Deparbrent
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APPENDIX C

CONSTITUTION - ASSOCIATICN OF SCIENCE TEACHER EDUCATORS

AIMS
The Association of Science Teacher Educators exists to
(i) meet the needs of and to assist In the professional
development of those involved In the pre-service and
in-service education of science teachers

(II) promote the professional development of science teacher
education.
It seeks to do this byt
-

facilitating communication between members

-

organising regional gatherings

-

sharing, coordinating and developing resources.

MEMBERSHIP
The association is open to all involved in or interested in
promoting science (physical .nd biological> teacher education.
Persons registering as members accept the alms of the association
and commit themselves to involvement in the work of the
association.
ADMINISTRATION.
1.

The affairs of the association will be managed by a committee
of 5 persons to bt elected by registered members at an annnual
general meeting.
The chairperson of the association will be elected by the
registered members at the annual general meeting. The
remaining office bearers will be appointed by the amittee at
their first meeting.

The committee will have the per to coopt additional members
and form sub-committees as required.
As far as possible the work of the association will be carried
out by the members with the committee playing a coordinating
and facilitating role.
2.

Upon registration members shall par an annual subsciption fee
which will be determined by the members at the annual general
meeting.

3.

The financial affairs of the association will be menaced by a
treasurer who will be obliged to presen. a statement of

4.

Ammendment to the constitution of the association will be by
majority vote of the registered members at the annual general
meeting or at a spacial meeting called for that purpose.

account at the annual gth.s..al meeting.
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WINTER SCHXL REVISITED :
A report about the Shell Science and Mathematics Resource Centre
Educational Trust's 1987 Winter School.

Arieb Lewy

Chapter 1.

The General Framework of the Study.
Introduction

The Shell Science and Mathematics Resource Centre Educational Trust
located at the campus of the University of Natal operates Winter
Schools at various central locations of Natal. The Winter School came
to serve Standard 10 students, Who need instructional support for
increasing their chances to succeed in the Matriculation examinations.
The Shell Science Centre operates several educational projects for the
Black*-sobool population in Sodth Africa, and the ultimate aim of
these projects is to raise the educational achievements and to
facilitate the entrance of talented Black pupils into fields of
science. The success in matriculation examination is one of the
preconditions for starting to study science in various institutions of
higher education.
Due to the high failure rate of Black pupils in the matriculation
examinations in general, and in the science subjects of the
examinations in particular, the Shell Science Centre felt a challenge
to establish and to maintain various educational frameworks which may
contribute to attainment of the above mentioned aim.
The idea of Winter School vas not generated by the Shell Science
Centre, it rather boarded the bandwagon and made an effort to make the
best out of commonly employed fostering programmes in South Africa.
It consists of a five day intensive tutoring programme for Standard 10
pupils in the Winter vacation time before they take their
matriculation examinations. Experienced teachers try to impart
examination related knowledge and experience to students who have not
acquired such knowledge and experience during the regular course of
their studies. It is their last chance of filling in what they have
previously missed.
The Winter School has a long tradition in South Africa.
Year after
year various public and private institutions operate Winter Schools,
and sane of the institutions gain considerable profit fran this
endeavour. The clientele of the Winter School canes fran all strata
of the South African student population and it is as popular in the
%bite population as in the Black school population.

The word Black, when capitalised refers to all non-white ethnic
groups in South Africa, including the Asian and the Coloured group.
If reference is made to black ethnic group, the word is not
capitalised.
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As already indicated the operation of Winter Schools cannot be
considered as the innovation of the Shell Science Centre. Rine merit
of the project is that it brought this educational interventicn
program to a disadvantaged population, which, without the
arrangenents made by the Shell Science Centre could not have gained
access to such a programme.

Additionally the Shell Science Centre makes an effort to accumlate
experience; scrutinizes alternative ways and methods to improve the
quality of the programme of its Winter School; encourages its staff to
reveal creative imagination in adapting the progransas to the unique
needs of the target population, and conducts carefully designed
evaluation studies for eliminating emerging programne flats.
The 1986 Winter School.was evaluated by the Centre's team and the
report summarizing the evaluation findings curtained a series of
recamendaticns for increasing the effectiveness of action (Levy,
Botha and Garrib 1986). The 1987 Winter SchralmaCe an effort to
implenent some of the recannendations and tie planning of this
programme capitalized an the experience of the previous programmes and
on the evaluation findings.
The 1987 programme differed from the 1986 programme at least in four
significant aspects:

-

focus an severely disadvantaged target population

-

sure stringent criteria of admission
reduced scope of curriculum offered
increased community involvement.

Focus on the severely disadvantaged
In 1987 fewer schools received an invitation to participate in the
Winter School than in 1986. It was the Centre's policy that schools
in theocrat severely disadvantaged areas only should be invited and:
as a result of this decision, schools for Indian population have not
been included in the target Pcpulation. (Nevertheless in E;:ccourt and
Ladysmith a small contingency of Indian students attended the
courses).
Stringent criteria of admission
In 1987 only students who studied all three major science subjects
i.e. mathematics, science, biology were admitted to the Winter School.
The application of such stringent criteria ensured that the
participants of-the Winter School should be a selected high ability
level group of
silents, since inmost schools usually the most able
students select
..me three science subjects.

4.3
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Reduced curriculum offered
In 1937 the curriculum of the Winter School was restricted to the
three science subjects only. In 1986, a fourth subject, English, was
also included in the curriculum. The fact that only three subjects
were taught in the Winter Schools enabled the tutors to deal with each
subject at a higher level of intensity.
Community involvement

Greater freed= was given to the communities and the local school
authorities to determine various parameters of the programme.
It
Should be.noted here, that while community involvement in itself is
extremely important, it seems necessary to work together with
commsmities, in structuring the programme rather than merely imposing
upon them the burden of decision making, even if same community
institutions are eager to take advantage of such offerings.

The Goals of th Evaluation Study
The goals of the 1987 evaluation study were:
1.

To provide informative data about major aspects of implementing
the programme and to examine whether they are congruent with the
contents of the planner.

2.

To examine the satisfaction of the clientele with the programme.

3.

To examine the stability from year to year of various aspects of
satisfaction with the programme.

4.

To examine the impact of some population characteristics, which
were not examined in 1986, on satisfaction level with the course.

The Winter School Centres in 1987
The 1987 Winter Schools were operated in the four centres describe?
below:
1.

Estoourt - students came from the Bergville (KwaZulu).area, and
also same Indian students.

2.

Ladysmith - mainly black pupils frombiumbithi circuit, but also
a few Indian students.

3.

Madadeni, an blade township in Newcastle area.

4.

St Lewis, in Newcastle area admitting students from the Osizweni
and Blaauwbosch townships.

Evaluation data was collected in only three of these centres.
fourth centre, for technical reasons, no data were collected.

4

In the
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The location of the centres on
Figure 1.

Figure 1.

the map

of Natal are marked in

Location of centres.
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information about the Winter School population and about the scope of
data collected in each ...mare are presented in Table 1.
Table 1.

Centre

The peculation and the respondents

No. of participants No. of respondents

% of respondents

Estcourt

160

Ladysmith

202

131

68

Madadeni

153

138

90

St Leeds

160

104

65

The questionnaire
The questionnaire used for data collection in 1987 was almost
identical to that used in 1986. The Changes were of a technical and
Linguistic nature only.
Due to the similarity of questionnaires the computer programmes
developed for data analysis in 1986 needed onlyminornodification for
adapting than to the need of the data analysis in 1987. Consequently
the time required for completing the data analysis was relatively
short.
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Chapter 2.

The Results.

The results of the survey are reported in sections:

The participants of the Winter School 1987
The socio-cultural climate of the participants' home
The matriculation subjects of the participants
Satisfaction of the clientele
The Participants of the Winter SchocA 1987
The 1987 Winter School was operated from the following centres:
Estcourt, Ladysmith, Madadeni and St Lewis.
Within the framework of the present survey data was collected ally in
the last of these three centres.
Data about the distribution of the schools in these centres according
to the number of persons caning from a single school are presented in
Table 2.

'fable

2.

Number of schools according to the scope of participants

Member of schools at the Centre
Persong
from a
single
school

All
Madadeni

St Lewis

1

Ladysmith

1

2-5

1

4

6-10

2

1 - 10

1

11 - 20
21 - 30

2

3

1986 .

1

4

11

5

22

7

5

22

19

4

11

48

37

3

1

4

17

35

1

1

4

17

11

2

2

9

7

2

9

5

100

2

51 -

All

Average
per school

%
in

of all
Centres

6

31 - 40.

41 - 50

Centres

5
5

10

8

23

27

30

16

16

100

19

3'
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It should be noted the nudber of schools contained in the present
sample is, approamitely 40% of the amber of schools participating in
the 1986 Winter School survey (Levy, Botha and Garrib 1986). (In the
present survey 23 schools participated versus 57 schools in 1986). As
indicated in the 1986 survey, it would be d"sirable to have a
relatively large group of participants,fra. a single school in the
Winter School. Such an arrangement would facilitate coneonicaticn
with theuthools, it also would facilitate considering the particular
needs of all groupsJf students, who received their regular schcol
teaching fray a single teacher, and finally:it would also facilitate
follow-up activities and extended teaching to all those who, after
participating in the Winter School continued their studies in a single
school.

Therefore it is of interest to ompare the distribution of schools
according to tin participation in 1986, with that in 1987. In 1986
data was collected fran 1067 students36:_cmne_frcm.57.schools.. The
average of pupils per schools wto participated in the Winter School
was 19. In 1987 the average participation fran a single school was
16, a slightly lever figure, but one can attribute a great importance
to a difference of sue!. magnitude. Additionally one should pay
attention to differencsa in the pattern of distribution. On one hand,
in 1987 only one schual was represented with a single student only
(versus 6 schools in 1986), but on the other hand in 1987 none of the
schools sent more than 50 participants to the Winter School. The
reason for this may well be that the schools participating in the 1987
Winter School had smaller student populations than those which
participated in the 1986 Winter School, but it may also be that the
admission criteria were more stringent in 1987. Indeed, in 1987, the
condition of admission was the intent of the student to take
matriallatico examinations in all of the following subjects: Physical
Science, Biology-and Mathematics, while in 1986 the condition of
actaiscialicas more lenient, and Mose who intended to take
matriculation examinations in_tmo of thd above mentioned subjects were
admitted to the Winter School.
the 1987 admission conditions may better fit the sponsoring agency's
overall educational aims. The major concern of the sponsoring agency
is to raise the achievements of the Black student population in South
Africa, and of focussing on the tutoring of those who study three
science subjects for matriaaaticn is more in line with the pdblicly
declared institutional policy than dealing with a less science-studies
oriented pupils group, who selected only two science subjects for
matriculation examination.
But the price of meeting this institutional goal has been a heavier
burden of dealing with a reladvely higher number of schools and
science teachers.
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The canparison of the 1987 student population with that of 1986
also reveals desirable changes. There is a decrease in the proportion
of schools sending only a single student to the Winter School. Again,
due to the mall nunber of schools it is difficult to say that this
change represents a stable organisational trend, or alternatiVely if
it is merely a chance phenanena. Anyhow, one should note this change,
and one should esphasise the need to establish clear organisational.
policy about setting a minimum participation figure for a particular
school willing to serd students to the Winter School. There is also a
need to explore the reasons why that fray some schools only a small
proportion of students reach the Ginter School.
The Gender of the Respondents
In recent years interest has been revealed in increasing the
Science is
percentage of girls studying science subjects in schools.
considered to be a masculine school subject and in general boys are
more inclined -to study sd.en a °flan °girls' (Keeves 1973)`. "There55661t
was of interest to examine the proportion of girls in the Winter
Schools. Relevant information is presented in Figure 2.

FIG. 2.

The gender of the participants, 1987

Madadeni

Key
St Louis

Ladysmith

All

411

1--1

Female

W/A

Male
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The data revealed, that in two schools the majority of the participants
were boys (61% and 67%) and in a third school there were 63% girls.
The overall peroentage of girls in all three Winter Senol centres was
45%, approaching a sound balance between boys and girls. Figures are
mitering with regard to the overall proportion of the girls in the
feeder schools, and thus it is difficult to content on the meaning of
the above statistics.

Age of the participants
The regular age of standard 10 students is 17 or 718, i.e. these
students, who entered school at the age of 6 anewho went through all
the grades without repetition are 17 - 18 years:Old, when they are in
standard 10.
Usually, 17 - 18 years cad students have the best',Chance to pass the
matriculation souninations,_and_the_abiLity to reach .standard-10-at.
this age constitutes a proof of their good standing in school. Being
older, in general, is not a disadvantage in studying for
matriculation, nevertheless in nest cases it is associated with
encountering sane difficulties in the earlier phases of their studies.
In the present survey 62% of the students were at the age 17-19. Data
dbout the distribution of pupils at various ages is represented in
Figure 3.

KEY

7N71
lip to 17

St Lewis

Vadadeni

Uldysnith
Fig. 3.

^,,

Pu

Age of the Students
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It can be seen that a substantial proportion of the etudents were at
The
the age 19-21 at all centres and the median age is around 19.
frequency of age groups tapered off only after the 21 years old. The
participation in the Winter School of older students, too, reflects
the fact that within the framework of Black education there is a
substantial proportion of above regular age students. It was df
interest to find out whether the elder students (those who are above
the median -age group, i.e. those who are 20 years or older) are
characterised by different traits and behaviours than their younger
classmates. Therefore same of the responses collected in the present
survey will be examined separately for the 19 years old and the
younger one, and for those who are abode this age.

The Socio-Cultural.Climate of the Participants' Ham
The impact of the apcio-cultural climate of the home on the ability of
who'd children to cope with school requirement has been convincingly
demonstrated in the educational literature (Marjoribank 1979).
Therefore an attempt was made to open the services of the Winter
aiwat to children from educationally deprived home climates, where
parents can provide little support to the children in coping with
school requirements. Data was collected to examine whether the
participants of the Winter School represent such families. Two types
of data was used for this purpose: demographic type (size of family,
the parents' level of education and occupation), and information
related to the linguistic background of the participants.
The Number of Children in the Family
Xn many societies the family size constitutes a socio-ecoacmic status
indicator. Rill status families have a small number of children and
low socio-economis families have more children.
Relevant data about the participants of the Winter School are
presented in Table 3.
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Table 3.

Number of
children

NuMber of children in the family
(percent of respondent/s)

Madadeni

St Lewis

1

2.2

1.0

-

1.1

2

3.6

7;7

7.6

6.2

3

13.0

9.6

9.2

10.7

4

15.2

11.5

11.5

12.9

5

15.2

9.6

19.1

6

15.9

16.3

19.1

17.2

7

15.2

15.4

10.7

13.7

8

8.7

17.3

6.9

10.5

9

6.5

5.8

9.2

7.2

' 10

2.2

1.9

4.6

2.9

11

-

'1.9

0.8

0.8

12

0.7

1.0

1.5

1.1

13

1.4

-

-

0.5

14

-

1.0

-

0.3

All

100.0

100.0

100.0

100.0

Mean

5.6

6.0

5.8

5.8

SD

2.3

2.5

2.3

2.4

5 z'

Ladysmith

.

All

15.0
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antained in a table 3, Approximately 82 percent
of the participants' families have at Unit four children, and in 54
percent of the participants' families there are at least six Children.
According to 'Ihe data

Parents'

Ecittionandtion

Table 4 contains information about the parents' education, and table 5
about the parents' oomation. It can be seen that 60 percent of the
fathers and 63 percent of the mother have a formal education
of standard 5 or lees, and only 6 percent
the fathers
and 4 percent of the mothers have matriculation
post seoondary
education.

=sitting

or

of

It-Should-be-noted-that-28%-of-the-pupils indicated that the father
does not live with their family.

(a)

Table 4.
Parents' Education
Father Education (percentAge)

Falhar's Education

Madadcni St Lewis Ladysmith All

Std 5 or less

54

73

55

60

6 -

8

30

19

29

27

9 -10

8

4

10

7

Matric

6

3

2

3

Univ. or Post

2

1

4

3

100

100

100

100

33

28

23

28

All

No Father
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(b)

Mother's Education

/*Wier's Education

Madadeni St Lewis Ladyanith

All

Std 5 or less

61

73

58

63

6 - 8

26

19

37

28

9 -10

7

4

2

5

Metric

2

1

1

1

Univ. or Post

4

3

2

3

100

100

100

100

6

3

7

5

All

NO mother

,

A comparison reveals that the educational level of parer'n was higher
for the 1986 Winter School population than for the 1987 copulation.
In the 1986 population only 28% of the fathers and 36% of the mothers
had an educational level of Standard 5 or less, while the 1987 figures
are 60% and 63% respectively. But one should consider the fact that
more than 50% of the 1986 Winter School studems came from Indian
schools and the educational level of the Indian population is
substantially higher than that of the black population.
Therefore we
computed percentage figures separately for the 1986 black population.
The figures obtained suggest that the distribution of the educational
level of the 1987 Winter School was very similar to that of the black
population in 1986.
Zile distribution of occupations as presented in Table 5 also
characterises a low status socio-economic group.

Z.;

e;
Table 5.

The cccupation of the parent:

Mother

Father
Occupations

Madadeni

Professional

Managerial
and Service
Icwer Seri!'

and skilled
work

All

5

3

4

2

2

3

15

9

10

11

12

7

3

8

34

44

36

37

11

7

8

9

4

9

4

1

2

3

29

33

32

14

6

6

9

6

13

5

8

34

49

72

51

;

35

Housewife

All

St Lewis Ladysnith All

1

Dcmestic

Other

Madadeni

2

Semi Skilled
labourer

St Lewis Ladysmith

15

13

8

12

18

15

1

11

100

100

100

100

100

100

100

100
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A high proportion of fathers' work as semi-skilled workers or
labourers, or do not live with their families, and a relatively high
proportion of mothers are employed as domestic workers and labourers
or are unemployed.
Languages Spoken at hone
The utilisation of English in the home of the student is not
necessarily a status indicator, but since the median of instruction,
both in the Winter School and in the feeder schools, is English, it is
certainly a major determinant of the ability of the learner to cope
with the demands of the school.
Table 6.

Language commonly used at home

Madadeni

St Lewis Ladysmith

All

Zulu

98.6

94.2

93.1

95.4

English

11.6

8.7

15.3

12.1.

Sotho

4.3

4.8

0.8

3.2

Afrikaans

2.9

1.9

Swazi

0.7

1.9

-

0.8

Xhosa

0.7

5.8

0.8

2.1

Tswana

0.7

1.6

0.3

As indicated in table 6, only in 12% of the hares of the participants
is EngliSh used as the commcn language of communication.
Table 7.

Centre

miNdyni
St Lewis

The Status of English in the Family*

Father speaks
English well

Mother speaks

English ell

13.2

12.3

15.9

(12.3)

(15.9)

(10.1)

7.7

8.7

(11.5)

Ladysmith

All

Daily Newspaper
read at home

C15.41

7.7
( 9.6)

14.5

6.1

15.3

(16.8)

(17.6)

( 7.6)

12.3

9.1

13.4

(13.7)

(16.4)

( 9.1)

* Ihe figures in the cells indicate the percentage of pupils marking the
highest possible responses and the figures in parenthesis indicate the
second highest response on the scale. Enploying a severe standard one
should use the upper figures and employing d more lenient standard one
should add up the two figures in each cell.
"nw,2
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Also, as indicated by the data contained in table 7 only in about 12 138 of the families do the parents have a good knowledge of English or
read English newspapers regularly.
It can be seen that the language background of the parents, in most
cases, provide very little support to (aloe with the demands of English
media schools.

A comparison with the situation in the'1986 Winter Stool reveals that
the Eliglith is quite dominant in the homes of the Indian school
population, but locking at the comparative figures related to the
black copulation only, no substantial differences were found between
the 1986 and 1987 Winter School school populations.

The Matriculation Subjects of the Participants
One of the oonditions of admission to the Winter School was extensive
studies in science subjects. Only those who intended to take
matriculation examinations in Mathematics, Science and Biology have
been admitted to the Winter School. Consequently it was of interest
to examine whether the participants fulfilled this admission
requirement. Table 8 contains informatickabout the subjects which
were indicated by the participants as one of their intended six
matriculation subjects.
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Table 8.

Six metric subjects selected by the
Participants (percentage of participants)

Subject

Grade

Accounting

HG

Afrikaans

HG

Afrikaans

SG

Biology

MG

98.6

Biology

SG

1.4

Business &comics

HG

-

1.0

0.3

Econcmhz

HG

-

1.9

0.5

English

HG

100.0

100.0

English

Madadeni

St Lewis

100.0

Ladysmith

1.9

4.6

2.1

100.0

96.9

98.9

2.3

0.8

90.8

95.7

98.1

0.5

98.5

99.5

SG

0.8

0.3

Gecgraphy

HG

16.0

5.6

History

HG

2.3

0.8

Hare Econaaics

HG

0.8

0.3

Mathematics

HG

94.9

96.2

94.7

95.:

Mathematics

SG

5.1

3.8

3.8

4.3

Physical Science

HG

98.6

90.4

91.6

93.8

Physical Science

SG

1.4

7.7

1.5

3.2

Technical Drawing

HG

0.8

0.3

Zulu

HG

94.7

97.9

100.0

99.0

HG = high grades
SG = standard grade

C3
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If we count the percentage of pupils selecting the higher level or the
standard level of a given science subject for matriculation
examination, we find that 99,51 selected Mathematics, 97,0% Physical
Sciences and 96,2% Biology.

Practically, these statistics indicate

that the arbdssica cc editions were quite severely observed and
relatively wry few participants have not indicated willingness to
take three "science"- subjects for the matriculation.

Since the tutoring was carried out in mathematics, physical science
and biology only, we limited our cceparison with the 1986 data to the
proportion
students intending to take matriculation examinations in
these three science subject. It was found that in 1986 a moaner
proportion of students indicated willingness to take matriculation
examinations in the science subjects. The actual. figure for 1986 were
89% Mathematics; 44% Physical Sciences and 90% Biology versus 99%, 97%

and 96%, respectively in 1987. It seems that the selection procedures

in 1987 were Doze strictly in line with the Shell Science Centre's
°frit...bet policy, than they were in 1986.

Of cause one has to remember that the figures of table 8 indicate the
declared intents of the respondents. Ole has to wait far follow up
data in order to find out what is the correlation between declared
intents and actual behaviour with regard to matriculation
examinations.

Satisfaction of the Clientele
Data presented hitherto in this report has been of descriptive type.
They provide factual informatiai of what happened. Data of this type
may have evaluative inplication, too, insofar as they provide
infannaticn about the congruence between intents related to the
program and its actual implementation (Stake 1967). Indeed in this
study the data presented about the distribution of several
socio-econanic indices and of selected matriculation subjects suggest
that the prcgrasme intents related to the traits of the target
population has been met. The Winter Schools took care of the
educational needs of Igo socio-econanic group standard 10 pupils who
have lived in an educationally disadvantaged hale climate and who
nevertheless, have aspirations to take matriculation examinations in
major science subjects.

Beyond such descriptive data, tire participants of the course were
asked directly whether they are satisfied with various aspects of the

cause. It is true that responses to such questions can not be

considered as unobtrusive measure of satisfaction. It may well be
that students are grateful that attention has been paid to their needs
and are magnanimous encugh to pay ccepliments to those mho revealed
interest in their needs. This is a phencsnencn akin to what Rosenthal

(1966) labelled as "experimenter's expectation" bias, i.e. the subject

is aware of what the "experimenter" wants to attain and he/she behaves
in a way which facilitates the actainnent of the experimenter's goals.
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Nevertheless, if 013 callates the respcnses of the pupils to specific
questions with Unobtrusive measures of satisfaction, which could be
informally observed during the course of the Winter School, it seems
legitimate to attribute significance toidvat the pupils directly
indicated. The unobtrusive measure of satisfaction was the attendance
of the pupils in the course. They came to the Winter School during
their vacation time and the nuMber of students did not decrease day
after day, but quite contrarily, inmost cases the message of the
Winter School spread in townships and day after day more pupils came
to attend the lessons. Coe may say that the satisfaction expressed by
written responses ues endorsed by attendance.
As to the direct questions related to the satisfaction Table 9
contains information about the percentage of respondents who gave the
highest possible response to ten questions which examined reaction to
the Winter School.

aTable 9.

Percent ge of highly positive responses
to various questions

Centres

Serial NuMber
in Cu.stimmaire

The Question

Madadeni

St Lewis

Ladysmith

All

28

Very useful

96.4

96.0

93.1

95.1

29

Bet:es understanding

57.4

63.9

48.1

55.7

30

Study for exam

65.4

70.3

66.4

67.1

31

Confidence

61.8

58.8

42.9

53.8

32

Receive answer

63.0

78.8

57.4

65.5

33

Like school

86.1

81.4

74.6

80.3

34 -

Like sessions

88.4

86.4

76.3

83.6

35

Others liked

92.0

87.3

80.2

86.5

36

Understand
lessons

69.6

58.8

45.8

58.2

Others
understand

59.1

57.0

51.1

55.6

37

60
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It can be seen that to most questions a very high proportion of the
pupils gave the highest positive reaction.

As d practical confirmation of the credibility of the student
responses may serve the fact that there are substantial differences
across questions with regard to the proportion of persons marking a
highly positive response. To same of the questions (like question
no.28) almost all-students gave a highly positive resporsq,while to
other questions (like question no. 31) only approximately half the
respondents gave a highly positive response. This pattern response
speaks against the view that the respondents exhibited a full
They are
complimce to everything that happened'in the Winter School.
more generous in giving positive responses to general qUesticns (e.g.
"was useful ") than to specific ones (e.g. "gave better
understanding").
It seems that understanding is still a problem, and one cannot be
fully satisfied with the results if only 58 percent of the respondents
claimed that they always understood the lessons well. There is a need
for a deeper Iodic and snore thorough clinical examination as to what
do such responses mean and what happened to those who claimed they did
not always understand the lesson.

Since 10 questions contained direct evaluative statements about the
Winter School, an attempt was made to construct a Likert-type scale
from these questions. The reliability of the scale (Cronbach's
coefficient alpha) was .677.
The mean score and standard deviations attained on this ten item scale
is presented in Table 10.

Table 10.

Attitude toward the Winter School

Centres

Gender

St Lewis

Ladysmith

Mean
Standard deviation
Number of cases

26.8
2.7
138

26.6
3.1
104

25.4
3.0
131

26.3
3.0
373

Mean

Maher of cases

27.0
2.7
92

26.1
3.2
64

25.1
3.5
49

26.3
3.1
205

Mean
Standard deviation
bather of cases

26.6
2.9
46

27.5
2.6
40

25.5
2.8
82

26.3
2.9
168

Standard deviation

Female

All

Madadeni

Statistics
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The statistics contained in table 10 suggest that no differences were
found between beim and girls as well as between various centres with
regard to the level of satisfaction of the participants.
Also, no
substantial difference were found between the statistics related to
the satisfaction measures obtained in 1986 and those obtained in 1987.
Two other questions which have implications for future planning
deserves attention
one of the questions asked what subject they
would prefer to study in the Winter School, if only one of the
subjects offered could have been selected. The responses are
lzmwarised in Table 11.

Table 11.

One subject tutoring

Centres

Subjects

Madadeni

St Lewis

.Ladysmith

All

Physical Science

25.4

52.9

26.0

33.2

Biology

25.4

6.7

38.9

24.9

Mathematics

48.6

37.5

30.5

39.1

0.7

2.9

4.6

2.6

Others

Interestingly enough centres differ from each other with regard to the
preference of a particular subject. The Madadeni pupils "vote" for
Mathematics, in Ladysmith Biology received the highest proportion of
votes and in St. Lewis, Physical Science is the most popular subject.
Are these differences in reaction to various subjects a result of
teachers' behaviour at the Winter School, or alternatively do they
represent predispositions due to experiences in the school before
entering the Winter School? Answers to these questions would require
further studies.
The second question deals with preferences of organisational
arrangements.
The results are presented in Table 12.
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Table 12.

Preferences for organizational patterns

Centres

Recannended
Organization

St Lewis

All

Ladysmith

1 1/2 per day

0.7

5.8

10.7

5.6

4 1/2 per day

2.2

3.8

6.1

4.0

97.1

90.4

83.2

90.3

100.0

100.0

100.0

100.0

As it is

All

Madadeni

It can be seen that the "as it is" r=ponse is overwhelmingly
dcrinant. The clientele identifies itself with the intuition of the
planners.
The problem dealt with in this question is a real one, and the
alternatives offered are realistic ones. This is a typical question
which could be answered better through small scale experimentation
than through a single and highly reactive question posed to
inexperienced pupils.

The Reaction of the Winter School of Regular Age and Over-Age Students
As indicate] above almost 40% of the Winter School participants were
over-age students, i.e. they were the the age of 19. One may assure
that these older students have a different attitude to their studies
in general, and to the Winter School in particular than the regular
age students have. Therefore we decided to examine separately the
reactions to the Winter School of students belonging to these two age
groups. The 1986 study has rot addressed itseif to this question and
it mimed appropriate to extend the framework of the study and to
examiLe issues which have not been treated previously. The relevant
mummy is presented in Table 13.

i3

GIs
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Table 13.

The satisfaction level of students
from various age groups

Age

AU
Attitude scale iten
-19
years

20+
years

Winterschool was very useful to me

95.2

94.9

95.1

Gained very such better understanding
of some topics

53.3

59.7

55.7

Gained very such knowledge how to
study for exams

66.1

68.9

67.1

Gained very such greater confidence
in my knadledge

52.6

55.8

53.8

Gained very such receiving answers
to questions

65.2

65.9

65.5

Gained very much by liking
sdhcol better

79.6

81.5

80.3

Liked very :4<h the way sessions
were run

84.5

82.1

83.6

Winterschool liked very much
by other pupils

86.6

86.4

86.5

Almost always understood lessons
in course

58.0

58.6

58.2

Think pupils almost always
understood lessons in course

52.9

60.1

55.6

I am not sorry I came to this
course

97.8

97.1

97.6

26.2

26.5.

26.3

Scale mean

SD
Number of cases

3.1
233

2.9

140

3.0

373
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It can be seen that the pattern of responses to various aspects of the
Winter School do not differ across age groups. The older students as
well as the regular age ,students have higher ratings cm it which
deal with the, general aspects of-the course (e.g. thellinter School
was very'useful)%than'arthose which deal with specific aspects of the

course (e.g. -umxlerstool lesions). One may say'that.age differences do

not affect thereactico of the students to the Winter School and it is
quite likely thatvthe benefit derived fray the programme-is-equal for
both age groups.
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Chapter 3.

Summary, COnclusions and Pecamendations

The 1987 Winter School of the Shell Science and Mathematics Rewsrce
Centre Educational Trust differed fran-that operated in 1986 with
regard to several aspects of the programme. In 1987 only pupils from
severely disadvantaged schools were invited to participate and also
only those who intended to take the matriculation examination in all
three major science subjects were admitted. Accordingly, in 1987, the
scope of the curriculum became more limited and following the policy
of the centre, the tutoring was restricted to science subjects.
Finally, the 1987, Winter School is characterised by a relative'y
greater casmnity involveneat. The particular centres enjoyed a
greater autonomy in selecting the participants and to structuring the

Pr OVUM.
Unlike in the previous year, the 1987 Winter School did not have
students from the Indian school-system.

As in 1986, also in 1987, an evaluation survey was carried out with
the aim of describing characteristic features of the programme
examining the level of catisfaction of the participating standard 10
pupils and identifying aspects of the programme which should be
modified.
The survey was carried out in three of the four centres operated in
1987 and the findings are based on the responses to the evaluation
questionnaire of 373 participants.

The lumlementation of Planned Programme Changes
The decisions taken by the Centre management to open Winter Schools
only in highly disadvantaged areas, and also to limit the scope of the
curriculun have been structural features of the programme and their
inplementation has been fully accoepliMed through bureaucratic
procedures of budget allocation.
The adsission conditions i.e studying the major science subject for
matriculation examination were almost fully realised. In 1987 almost
all participants (96%) studied Physical Sciences as a matriculation
subject versus 44% in the previous year. Mathematics appeared as a
matriculation subject of all students (99,5%) versus 891 in the
previous year, and Biology was marked by 97% of the students versus
90% in 1986. the data revealed that the strictest control can hardly
prevent the "Infiltration" of several students to the'course who do
not meet the formally set admission requirements. Nevertheless the
level on congruence between announcement and its realisation is quite

inpressive.

As to the calamity involvement and school autoncny it would be
desirable to collect more precise documentation. Autonany exists only
and school can take advantage of it and becane involved
if
in deliberations as a basis of decision-making. Arbitrary decisions
made by sane school authorities does not necessarily represent a
desired pattern of autoncmy.

=cyanides
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The data revealed that the great majority of the partie.pants'
families were characterised by traits which usually constitute
indicators of low socio-economic status. In approximately 82% of the
family size
families there are at least four children, and them
is 6 children. 60% of the fathers and 63% of the pothers have an
education which does not exceed Standard 5, and only about 13% of the
families read English'newspapers regularly. The socio-economic
indicators were higher in the total population of the 1986 Winter
School, but it should be membered that in 1986 a large pm:port:Ann of
the participants came from the Indian school system. The
socio- economic indicators of the black group in 1986 is not
substantially different from those observed in 1987.
Almost half of the participants are girls. In this respect the
findings are quite encouraging. One frequently hears complaints about
the lade of interest of girls in studying science subjects. The
Winter School succeeded to attract a large proportion of girls.
The Satisfaction of the participants
The participants of the Winter School expressed a high level of
satisfaction with the studies. At all centres where Water Schools
operated, one could observe a pressure on behalf of the students to
gain admission to tue studies. Those who were admitted manifested a
high level of perseverance and the day-to-day attendance:was
increasing rather than decreasing.

Highly positive responses were given to met questions dealing with
satisfaction with the course.

There were items (i.e. the came was useful) to which 958 of the
respondents marked the highest positive response. It is interesting
to note that the responses were more positive to item which dealt
with the merits of the course in general terms (i.e they were useful,
I liked them) than to those which dealt with specific aspects of the
course, such as mderstanding what was taught or gaining confidence.
The questionnaire contained three items which referred to various
aspects of understanding and the proportion of highly positive
responses given to these items were such lower than to other items
(50% - 60%). One may say that the absolute value of the figures is
still high, but the comparison of responses with responses given to
other items has quite likely more Informational value than the
absolute figures describing the response pattern. It seems that
understanding what is taught in the classes is the "Achilles heel" of
the courses.

One may assume that the students' responses are biased and they tend
to describe their attitudes in terms of superlatives but the response
pattern (i.e which items obtain a'very high rating and which one
obtains a lower :level rating) is free from such bias and therefore it
provides information of a relatively high level of validity.
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The Stability of Course Qaracteristics
Despite the organisational changes introduced in the 1987 Winter
School are could observe a high level of stability across 1986-87 with
regard to several major features of the courses. As already indicated
the eacio-econctic indicators of the black population revealed a
pattern of stability. The majority of students came from families
which can provide little support to the children in *heir studies. As
revealed by the data of 1986 as well as of 1987, at least four
variables related to the family background of the students explain wty
the parents provide little direct help in the studies of their
childreh. Firstly, in a great proportion of the families (28%) the
father is absent. Secondly, the parents do not have a knowledge of
English, or have only, r relatively low level of knowledge of English.
Thirdly, the educational level of the parents is relatively low. Only
13% of the fathers and 9% of the pothers indicated that they have an
education level higher than standard 8. Fourthly, the ratter of
children in the family is relatively high. In 54% of the families
there are at least 6 children.

Of course this does not mean that the parents cannot providesupport
of great value to their children. One should not underestimate the
value of the motional support and the encouragement of the areas.
indeed creamy assume that most of the pupils who succeeded to pass
lower classes and reachod the standard 10 level have enjoyed stralg
supp=t fora their family during the years of their study in the
school. But the family cannot provide t.torbag in subjects where the
pupils enzotrter difficultieo and therefore the Winter School serves
as a factor which amplements the family support by providing a
particular service to the pupils, which the family is unable to
supply.
There is a stability also
the level and in the pattern of
satisfaction of the participants with the Winter Sahool. Beyond the
watifying information derived fran the responses about the overall
satisfaction level of the students, both in 1986 and 1987 one may find
indication in the response pattern that a subctantial proportion of
the students have difficulties in carprehending what is taught. Of
course,
face of the high level of failure of the matriculation
examina -a of black students, one may be content if, the tutoring may
increase.
e dances of the best students to pass the examination.
Never._
in face of differences in the ability level of students
entering the course one may consider the possibility of carrying out
some kind of ability grouping within the framhauk of the Winter
School. An ability grouping of the students could be based on school
marks or a a brief entrance examination or on a combination of both
of these methods.
Finally a moderate pattern of stability was observed with regard to
the distribution of schools according to the number of their students
registering for the Winter School. In 1986 as well as in 1987 one
could find schools fen which more than 40 students came to the Winter
School and also schools from which only a single student reached the
Winter School.
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Very little is known about the circumstances which brings a single
:civil from a whole school to the Winter School, about social
ausorpticn of students who do not have peers from their own class in
the course and about the benefit such pupils gain from their studies.
The Winter School is based an agreement of the organising body with
schools and not with individuals and therefore the prdblem of
individual participation should be seriously examined.
The Age of Students and Satisfaction with the Course
The present study has examined the relationship between the student's
age and the level of satiCACUonwith'the course.
The 1986 report has not touched upon this issue, and therefore
addressing this question may broaden our knowledge about reactions to
the Winter School. The data summaries revealed that the pattern of
reaction to the Winter School has not differed across various age
groups of students. Those who are older (above 19 years) have the
same views about the Winter School as their younger peers.
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Recommendations
The recompendations presented in the concluding section of this report
refer mainly to the preparation of the course and to the evaluation of
its effectiveness. It i3 only partly based on the findings discussed
in this report. Another source of these recamendations was the
reaction of the programme planners to the Water School and their
views and opinions concerning the need for additional information in
order to be able to improve the programme.

Hounding the Scope of Joint Planning with Schools
The Winter School was organised on the basis of joint planning of the
Centre management with the school authorities. In 1987 a trend was
felt to increase the participating semols autonomy in making
decisions about admission policy and some aspects of the curriculum.
It is recomended that delegation of responsibility for various
aspects of the programme into the hands of school .uthorities and
oannunities served by the schools be continued, but the Centre
management should demand that schools should justify their decisions
and should demonstrate that the decisions were made according to
certain mjreed upon procedures. The justification of decisions
implies reference to conditions prevailing in the school and it should
be required that statements trade about the local conditions should be
supported by convincing evidence.
Evidence should be provided also about procedural aspects a. decision
making within the school. One can hardly accept the legitimacy of
autonomy representing arbitrary decisions of the school principal.
Those who enjoy autonomy should be required to deratstrate they employ
an adequate mechanism of decision making and are able to involve all
interested patties in the decision making process.
More information about the Feeder Schools and their Students
Another aspect of joint alarming is obtaining more information from
the feeder schools and students eligible for admission and actually
admitted to the Winter School.
The Shell Science Centre should move
toward a way of organising Winter Schools in a way which differs from
the operational mode of typical Winter School operated in South
Africa. Being a non profit organisation it could afford to establish
a higher level of personal contact with the student, Obtain
information about the students before they enter the Winter School and
carry out a certain kind of follow up to find cut what happens to then
after leaving the Winter School. This may require more investment and
further limization in the number of students caning to the Winter
School, but such actions may improve the effectiveness of 4he studies.
It may well be that changes should
introduced gradually and cn
be
esperimental basis only, probably rarallel
witht he traditionally run
Winter School patterns.
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In sore specific tears it is suggested that before the beginning of
the Winter School activities some entry tests of achievement status
tests should be administered to all eligible applicants to the Winter
School. The tests should examine ;...ssee^y in basic skills sudl as
Mattmontics, English language
scientific Reasonireg etc. Also

schools should be asked to provide infonastion about prr lcus school
grades of the students in various subjects.

Information of this type may serve as a basis for planning the course
content, grouping the applicants or selecting students for the Winter
School.

More information should be given to the schools about the specific
content to be taught in the Winter Schools and the participating
schools may be asked to teach certain .7rerequisite tocs, which are
needed for ensuring the effectiveness of the Winter School teaching.

As elready indicated it is not suggested that the whole scope of the
Winter School should be built on such intensive ccoperatioa with
schools, but at least, acme schools should participate in such joint
planning activities. Tie pay-off of such joint planning should be
examined later aid then decisicns can be made whether such activities
contribute to improving the outcome of the Winter School.
Curriculum Imbedded Feeeback

The planners of the Winter School should obtain P._ -ack about the day
to day progress made by the students during the period of the Winter
School. Locking at the respcases to the questions about understanding

the topics taught at the Winter School it seems that a great
proportion of the students do not understand the explanations.

It would be useful to administer short 4 - 6 minute quizzer for the
students at theend.ofa particular lesson,- exanining to what extent
the students oceprthended what was taught. The administration of the
quiz should not be considered as an assessnent activity, but rather it
should be considered as a learning activity eatedded into the course
of the studies. Curriculum (sledded feedback was used successfully in
previous evaltation studies,both for monitoring the teaching learning
and for adapting instructional materials to the needs of the learners..
The tests could be administered acoarding to a pattern which is bowl
as matrix szepling, which means that not all students reszmd to all
test itans2. In a brief period of about 4 - 6 minutes three different
versions of 2 - 3 item test could be administered, If sane-iterrs
will be ccanre for two different tests, an individual would have to
respond to three items only (i.e. to one version of the alternative
tests) and the planners could obtain information about 7 - 8 different
items.

A curriculum erbedded feedback w-old not disturb the course of a

lecture, moreover it may prepare students for test taking situation,

which is one of the major purposes of the Winter Schools.
1.

2.

The tea curriculum ednided list" as used by the
Proscribed Instruction project of thkerrity of Pittsbrg. It is
&sassed root intensively In an alTma ricuzgrarh on curriculum
evaluation Minivan rd Cca 1970).
Matrix sapling refers to technique of tmo dlxonsional
sseclirg: sample test items from a laver test wit sample student
who will reword to
1968).

particular set of items (Minsk mat Sirotnik
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Follow Up after Students

The planners of the Winter School obtained information about the
quality of the Winter School in terms of scope of attendance and the

satisfaction of the participant. But since the aim of the project is
to prepare the students for mastering the requirements of the

Matriculation exmaination, it seems very relevant to obtain
information as to whether the students sat for the examinations, end
whether they passed the examination. Even if methodologically it may
he difficult to determine what the contribution of the Winter School
to the euccess of the students in passing examination, it is of groat
informational value to find out whether they passed the examinations
or not. Gradually it would be necessary to find strategies which may
indicate what the unique contribution of the Winter School was to its
suocess, but the first step should be to build in a follow up

=chard= into the project. Again, it is not suggested that all

participants of the forthcoming Winter School should be included in a
follow up design. It may he of value to collect such information from
the schools or directly from the examination authorities about a
selected sumac of the students.

It may also he of value to prepare a follow up questionnaire in which
the participants could respond to items dealing with the quality of
the course in a retrospective way after completing their matriculation
examinations. Such retrospective evaluation of learning experiences
by eluaini is frequently used for evaluating courses in institutions
of higher education (Braska;p 1984), and they may be successfully used
also by matriculant students.
Boarding the Bandwagon and lamming it
The Shell Science and Mathematics Resource Centre Educational Trust
boarded the South African bandwagon in installing the Winter Schools

at various centres of educationally deprived black population. During
the fed years of operating such projects, it accumulated experience
and it developed a framework, which on the basis of the reaction of
clients of various types, the mils, the management of the feeder
schools and camunity people of the feeder townships, the teachers and
the planners directly responsible for conducting the teaching, i.e.
all the stakeholder of the programme consider as satisfactory.
The satisfaction consensually expressed by various clientele groups
nay easily tept the programme management to continue exactly in a way
they operated hithertoo. But it should be ea-phasised that in the
domain of ec;cational enterprise as well as in other domain of social
actions, th are no limits for improvement and a project which does
not amtinu-usly inprove may loose the momentum of its action. The
1986 evaluation report of the Winter School contained a recastendation
to introduce small scale 'planned variations" into the programe,

70

evaluate them and further develop those "variation type' iehich seems
to promise great success. AS concluding comment to this report it
seems adequate to repeat this recommendation. It applies also to the
evaluation design, as to the framework of organising the Winter School

and operating it.
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EValuating the Quality of Instructional Material in the Mathematics
Component of the Curriculum Extension Programme (CEP)

Dexter V Luthuli

Background
The instructional materials used within the framework of the
'Mathematics component consist of worksheets developed at the Centre by
the Coordinator of the Mathematics studies. The worksheets cover
various topics specified in the school syllabus and also topics of
enrichment. Great emphasis is put on including in the worksheets
assignments and exercises, which may raise the learners' interest in
the subject andWhich may increase their liking for Mathematics.
It is expected that a considerable proportion of the work sheets used
by the students will be in the form of self guided learning activities
or in the form of cooperative small-gfaip learning activities. The
tutor's role, in such context, should be monitoring the learning
activities, helping those individuals, or groups, who encounter
problems and providing feedback as to whether the solutions are
correct.
tramXitagly the classroom setting is also informal, students are
seated in a way which enables interaction among themselves.
The work sheets have been based on the writer's expectation of what
students can perform and what they may find interesting. Nevertheless
one cannot take for granted that the expectations of the writer will
be net in reality. The developers of instructional materials
frequently encounter disappointment in finding out that the students
have difficulties in coping with the instructional materials presented
too-then, -Therefore it was decided to closely observe had the
Mathematics worksheets are used in the class. Are students able to
solve problems presented in the worksheet? Is sufficient time
allocated for working on the Mathematical problems? Do students enjoy
the work?

While answers to these questions can be given on the beets of
information collected through questionnaires, it seemed to be more
useful to arrange direct observation of classroom activities and to
examine how the students get along with the worksheets.
The present report contains a description of class activities observed
while the students were working on a problem in geometry and on a
problem in algebra.

The classroom =curren:es and the conclusions reached on the basis of
the observations will be chwribed separately for the two mathematical
topics.

An assignment in geometry.
One of theloolduidnets contains assignment in Geometry as presented in
exhibit 1.
1.

Draw any circle of radius. 7t longer than 3 cms. Make the
outline of this circle bold, by retracing the circumference, if
necessary. Choose any point A on this circle. By choosing
different centres on the circumference of this circle and
adjusting radii so that each circle passes through A, draw many
circles.

ne envelope of these circles is called a CARDOTD. Carcbid means
heart-shaped. The point A is called the
of the cardoid and
the circle with which we start is called the base circle.

EXhibit no 1. An assignment in geometry
Cbserving the classroam occurrences it was found that the students
encountered difficulties representing psychometric, linguistic and
logical defects.
Psychcmetric difficulties
Most students had difficulties in correctly using the catpasses for
drawing circles. The implication of this finding is that exercises
should be given to th, students on had to use the cal:passes and also
attention should be paid that the instruments used by the students are
of a quality which facilitates the adequate accomplishunt of the
assignments.
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Linguistic difficulties
The linguistic difficulties were of two types : vocabulary and the
structure of the paragraph. As to the difficulties in vocabulary they
did not understand the words "bold" or "retrace" in the sentence and
consequently they could not carry out this instruction. Difficulties
emerged also in understanding the newly defined terms : CARDOln and
CUSP. It may be useful to find some rnemonic aid for these two words,
for example to refer to better known deviates of the Latin translation
of "heart"; "cardiology".
The paragraph structure was also difficult. The instructions appear
in very creatse language which is quite common in Mathematics
textbooks, nevertheless there is a need to use a more redundant
language for the particular group of learners who participate in the
CEP group.
Logical difficulties
The task assigned to the students required a very meticulous execution
of sequentially ordered steps. Failure to carryout one step in this

MVO= made it impossible to correctly execute all subsequent steps.
To ossmocome this difficulty it was advigsble to break down the
assignment into subsequent steps, and to build a feedback mechanise,
which might help to Check the correctness of each step and to enable
the student to correct flaws before proceeding to the next step.

The specification of the following steps may reduce the severity of
the logical difficulties encountered by the students:
1.

Draw any circle of a radius not longer than 3 ems. Check whether
the radius is really less than 3 ass. What is the exact length
of the radius you have chosen?

2.

Make the outline of the circle bold, (i.e. thick). You may have
to retrace (draw over again) the circumference of this circle in
order to make it bold.

3.

Mark a point A on this circle. Choose any other point on the
circumference of the circle and with this new point as centre,
draw another circle which passes through point A.
Nov you should have two circles on your page. One is drawn in
bold (thick) lines, the other one is drawn in lighter lines.

4.

Select a second point on the circumference of the bold circle
(the first one which you drew) and with this point as centre,
again draw smear circle, which passes through point A.
Make sure that the last circle you drew has its centre on the
bold circle.

)
10
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These are first steps of the assignment. The subsequent as..ignment

carpcnents should also to handled in such a manner. There should also

be a clear indication that there is a need to draw appradmately 20-30
circles till the CARDOID pattern is observable.
An AssicAment in Algebra

The Algebra assigrment presented in exhibit 2 is an maple of a
series of assignments which aim to sharpen the pupils' awareness of
patterns which may constitute a basis for solving a problem in algebra
and the explanation of why the pattern works.

following pattern and cot:plate. Check your answers by
factorization and by direct calculation. Can you give an explanation

Study the

why this works?
2

2

-

345-

2
U
2

2

1

=

4

=

4x2

=

0

4x3

=

12

4x4

=

16

2

2

2

4x1

2

2

17

.-

2

3

=

2

- 15 = 4 x ....=
Now find :

(i)

1012 - 992

(ii; a and b if a2 - b2 = 4 x 4983
EXhibit 2. An assignment in algebra

While most pupils were able to continue the lines of the =potation
exercise and were also this to verify the correctness of the
calculation, the Observation of their working pattern suggests that
the goal aimed at by setting this exercise has sot been attained.
Little awareness of the pattern was observable, rather the students
operated by carrying out the full calculations of the results.
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No wonder that they could not answer the question presented at the end
of the exercise. The students were expected to deduce that
(n + 1)

2

-

On - 1)

2

= 4n

(1)

which is the general equation for explaining the results.
A difference was found between various pupils handling this exercise.
Same pupils made the calculations directly f.:cm the numbers recorded
without dealing with the factorizations. Other pupils dealt with the
factorization, but even they have not derived the result (1).
It is
expected that result (1) is to be arrived at by observing instances of
the pattern and generalising these to the nth case where difference
between n + 1 and n - 1 is always 2 and then finding the difference of
squares tetueen n + 1 and n - 1 by multiplication or factorisation.
'Mese observations suggest that there is a need to provide more
explanation about the purpoee of the exercise, and probabl_ to put
this exercise into a series of other exercises, which have a cannon
goal, viz, to create awareness of pattern and the principle on which
the results are based. A series of exercises which contain gradually
Increasing complexity of patterns may lead toward the attainment of
this goal.

Concluding Remarks
The present report illustrate the importance of cbserving the way
instructional materials of various types are used in the CEP as well
as in other programmas. The observed classic/am events provided basis
for fornulating suggestions to modify instructional materials. This
report contains observation records related to two exercises of the
Mathematics comixamant of the CEP. The fact that in both cases,
suggestions to modify-the-programme emerged, constitutes proof that
there is a noed to systematically examine all programme components in
actual classroom situations. The evaluation literature refers to such
evaluation mole as formative evaluation (Scriben 1967) and the
observation described here demonstrates the necessity and the utility
of an activity of this kind. Conducting formative evaluatio.
contributes not only to the improvement of a particular set of
instructional materials, but it also provides orientation to the
programme writers About the complexity and difficulty of instructional
materials which fit the level of readiness of particular target
peculation.
Programme writers may benefit from such activities insofar as they
develop an awareness of difficulties students may encounter in using
instructional materials. Thus formative evaluation is useful not only
for eliminating flaws in the instructional materials, but also
education programme writers to produce better instructional materials.
References
Scriben, M. 1967 The Methodology of Educational Evaluation Ch'cago,
Rand McNally.
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Entry Rnotiledge in Ommunication Skills of the Participants of the
Curricultra Extension Programme (CEP)

A Ziervogel

Background

In 1987, a group of approximately 150 Standard 8 students selected
from 14 schools in the Durban area were invited to participate in a
tutoring programme called CEP (Curriculum Extension Programme).
The
pupils were selected by their school principals and subject teachers
on the srJands that they were their top achievers in mathematics and
science. The pupils and their parents were keen for than to
participate. The general framework of the programme consists of two
hours tutoring sessions three times a week on Monday, Tuesday and
Wednesday afternoons. The tutoring is provided in small groups of
approximately 10 students and the subjects of the tutoring are :Physical Science, Mathematics and Qamunication Skills in English.
The purpose of the tutoring is to increase the chances of the pupils
to pass Matriculation Egaminations in the subjects of the tutoring and
on the 'oasis that their oxfaunication skills will be improved, to
increase their chances on; =mess in all other subjects as well.
On the basis of experience accumulated in the Shell Science =1
Mathematics Resource Centre Educational Trust project, a short period
of tutoring provided during a five day Winter School, or during a one
year Saturday tutoring session is not sufficient to ensure the success
of the participants in the matriculation examination. Therefore it
was decided to introduce a tutoring programme of a three year duration
with the hope that the prolonged contact with the students will
facilitate the establishment of an adequate learning climate, and will
meet the learning needs of each individual and provide almost
individualised supplementary =marital teaching. This may reduce the
accumulated achievement deficits of all learners.

7
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The Popillation

The participants on the course are drawn from 14 feeder schools in the
Durban area viz. Unlazi, Lamontville, Chenterville, Wentworth, Ewa
Mashu, Newlands East and West. The distribution of pupils from the
feeder schools is reflected in Table 1 below:
Table 1.

Number of pupils per school

Number of Schools

Number of Pupils
per school

6 - 13

10

11 - 15

4

AU

14

As indicated in Table 1 only 4 sc hools were represented by more than
10 pupils. The range of minimum - numb= pupils fran a school was
7 - 13.

This distribution can be considered as an ideal since the programme
planners wished to recruit small groups of 8 - 12 pupils from an
individual school. A group of this magnitude enables the tutors to
maintain contact with the school teachers and adapt the programme to
the needs of the pupils caning fran each particular school.

Table 2.

Gender of pupils on course

Male

Female

458

558

Type of School
The feeder schools can be divided into two large groups viz. those
wt ere English is the pupils' home language and those where English,
although the official medium of instruction in the sdhools, is not the
pupils' how language. As indicated in Table 3 there are 3 schools in
the first group and 11 schools in the second group.

CJ
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Table 3.

Home
Language

Types of school in programme

Schools

Percentaga
of pupils

English is
Fairvale
pupils' home Newlands West
language
Newlands East

English is
Second
Language

21

Ogwini
Igagasi
KwaShaka
Zwelibanzi
Zakhe
Isibonelo
Chesterville
Iamcntville
Zeph Dhlomo
J L Dube
Ngabakazulu

79

All

100
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The English for Specific Purrpoes (ESP) Corponent of the Pregame
Curriculum

The aim of the ESP =patent is to provide pupils v
aspetea:e in English language which will give the.;
tackle the concepts and language of Mathematics and
The problem does not lie in the acquisitic, of the tecanival terms
peculiar to Mathematics and Science as these compose may j% of the
language used in the subjects. Besides, technical tsbal, dezAte their
appearance which may be initially offHputti, die easy 'J.., understand
as they have a particular, precise meaning whiel tides mb vary.
The
problem lies with the acquisition og everyday English shish the pupils
trust attain in order to uttkrattand the conoppts pres'ented to them, to
catrunicate their ideas and to solve problems.
Two thirds of the Standard 8 pupils in this programme use English as a
Second language and their =mind of the language varica fran very
poor to reasonable at best. In two of the cent,:es, viz. Swinton Road
Technical College and V N Walk School for the Deaf, English first
language pupils are mixed with the Second Language users.
These
latter pupils are fluent - some extremely so in the use of English.
Problems have been experienced with the two mixed first sal second
langnago speakers in finding material which will extend all pupils who
cperato at several vastly different levels.
The practical solution
would hP w soperate pupils into groups based on English language
catpetence but this has not been done, as we are trying to offer
non - formal education in a non-apartheid setting. The alternative may
be in identifying the right m,arial and activities for use in
lessons.
During the first semester tutors used the Sashed 'Read Well'(1) and
'Write Wil'(2) material; two language becks which teach underlying
ompetence in reading and writing. The tutors supplemented these :4th
additional material of their ova, articles from the New Scientist and
as such oral interaction as they could. The tutors in the t ) centres
where first and second language pupils are mixed became very
frustrated as they felt they were not doing their best to extend
either group of pupils.
The format of the lessons has been changed for the seccid semester in
an effort to obviate these problems. The individual lessons are based
on different gram activities at which pupils can work at their an
pace. (See beZ,4).
Activities
Each of the roughly 151 pupils has two hours of English per week.
programme for the individual sessials is as follows :

1.

Read Well G. Crotch le? and J.Stacey publ. Sashed trust & Retvon

2.

Write Well G. Cretchley and J.Stacey publ. Sashed Trust S Ravrn
Press 1986.

Press 1986.
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Dictated piece
Dictatiens are given from the both "Successful Science" Standard
8 by P Broster and H Jones (3). This book was selected from
others as it is readable; the language used is easy to cemprehend
and it was possible to select a paragraph of genera] interest
fran each section. Eitht pieces have been selected, related to
Pupils are
the different sections of work the pupils will cover.
given the punctuation and difficult :woes such as Dimitri
Mendeleev are written an the board. The piece is marked by the
tutor and discussed with the pupils the following week.

Craved Pair Activities
The pupils break up into pair to tackle individual tasks.
Pair Games
These tasks can only be accomplished through the oral interaction
between a pair of pupils, as each of the pair is only given half
the information required to complete the task.
The tasks include
activities such as ice breakers, questionnaires, information
transfer, simulations, role plays etc. They are enjoyable and
the pupils like doing them.
Index card games
One or two pairs of pupils can play these games at one time.
Each gume( .nsists of 30 cards, with categories of wards, e.g.
antonyms, synonyms, idioms, etc. The cards are shuffled and
turned on their backs where they are maenad 15'..3 1 to 30. The
pupils are required to make pairs by recognising the cards and
remembering the location of the cards. A master card with the 15
matched pair'; is included in each pack for pupil-reference.
'Read Well'

Pupils tackle the chapters in this book individually or in pairs.
The first section of this book is designed to teach pupils
comprehension skills in reading.
'Write Well'
Pupils tackle the chapters individually or in pairs. The first
section of this bock is concerned with building sentences.

Second language pupils enjoy 'Read Wall' and 'Write Well' but the
First language pupils are not challenged by these books,
particularly 'Write Well'. We are looking for a more'challenging
First language grammar book to use with first language pupils.
Oral with tutor
The tutors take one or two pupils each session for oral
discussions. Each tutor has been supplied with a email portable
tape recorder and blank tapes to use in oral work.
In addition, each pupil is given a copy of Sached 'Upbeat' magazine, a
teenage oriented magazine, each month.
It crx.tains articles of
general interest, of specific interest to thin age group, letters from

3.

Successful Science P.13rceter and H.James Publ Oxford University
Press 1985.
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readers, quizzes etc. The pupils enjoy the magazine and it is used
a basis for oral work.

as

A 'lending library' has been placed in each Centre to encourage pupil
to read. Most of the books are graded for the second language readers
and vary fray simple to advanced. Non-graded readers have been placed
in the two centres wile*.e first language pupils are present.
Oxford English Dictiularies are available for pupil use in each
centre. The pupils have their own dicticaariens which they use to
enter 'nee words they come across in any of the lessons, together
with the meaning of the word.
Tutors also provide their own material to extend or interest their
pupils. This varies from one tutor to another.

Establishing the Entry Behaviour Level of the Students

a

In order to evaluate the entry behaviour level of the students
The test consisted of three parts,
:achievement
language skills test ues produced.
levels in a different aspect of
each examining the pupils'
caomanicetion skills, viz. spelling and punctuation on a dictated
piece, carprehenaion of the dictated piece and general vccatulary
(refer to appendix A).
Spelling and Punctuation
The spelling and punctuation ccuponent consisted of appraxioately 150
words dictation, The text was taken fran a Scanlard 7 textbook from
the topic 'Light'. The particular piece dealt with the problems of
'The text can be described as a scientific
seeing coloured Objects.
type of prose.
The text ues read to the pupils, repeated slowly in units
(pre-determined so that all tutors paused at the same points) for than
to take it down and then repeated once nore to give ti 1 pupils a
chance to correct their writing.
Cceprehension of the Text
The text of the comprehension test uas the same as the previously read
to the students as a spelling and punctuation test dictation. The
text was given to the pupils in a printed form. Eight multiple choice
questions dealing with the text examined the level of reading
oarprehensice of the respondents.
The questions examined whether the reader had understood specific
information provided in tix 'xeet.. and whether he/she had understood the
vocabulary used in the text. The pupils had covered this section of
work at the end of their standard 7 year in 1986. None of the
questions required the reader to make inferences beyond what was
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explicitly stated in the text. The test items thus reflected lower
cegnitive abilities (Sloan 1956)(4).

Vocabulary
Twenty four multiple cho. %. items contain ,sed words which are used in
everyday context and in a precise scientfic conter:. The words
selecIsklisould appear in a Ctandard 8 pupil's regular reading
assislents within the framework of his/her school activities.
Ths multiple choice questions in which the word appeared followed
three fbEmats viz.
(a)

one word synarrpts without context %, examples)
e.g. TalArlatv can mean:'
A. increase
B. work out the answer
C. write a report
D. arrange in cclumns.

(b)

the word appears in a precise scientific context in the stem (11
examples)
e.g. The light dispersed as it passed through the glass. This
means the light:
A. disappeared
B. was fbcussed
C. was scattered
D. ues brighter

Cr
(c)

the word appears in an everyday situation (11 examples)
e.g. The perfume has a characteristic smell. This means that the
smell was:
A. strong
B. unliks any other smell
C. almost unnoticeable
D. pleasant.

Results

Spelling and Punctuation
The scoreu given to the students were awarded in a way that a score of
10 meant that no spelling or punctuation errors were encounteml. For
each spa 'Jag or punctuation error a half poin' was deducted from the
score. Pupils who had 20 or more errors received a score of 0.

4.

Blom B.S.Taxmany of EdocationAl
Domain New York, Mackay 1956.

objectives : The cognitive

r3-3-
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The distribution of the spelling and punctuation scores are reported
in Table 4 below.
Table 4.

Score

Spelling and punctuation scores.

>a of pupils attaining score

10
9
8

7
6
5
4
3

2
1

0

All

4,5
15,0
18,8
10,5
6,8
7,6
3,8
6,8
5,3
3,8
17,3

100

Mean= 55
SD

N

= 35
= 133

EXarples of spelling errors commonly made by the pupils :
Light : ligh, lat, late, lage, large, line, lines, eyes
White : whaite, what, why, light, watt
Appear : upyear, apear, pear, on pdyer, appeared
Coloured : coled, cooler, coulored, coulered, coulet, coulared
Transpareat : transpirint, transparrent, transparanth, transperent,
transperect
Peaci..as : reachest, reacheas, riches, recheas, rechease, riches,
rioted, ritier

It appears that vils *oho incc ,:ectly spelled word did so
phonetically. Thin was possibly influenced by the fact that the
tutors on the CEP programme do not paammode their wor_.-: in the same
way the pupils' school teachers do,

Exhibits 1 and 2 contain facsimiles of a good and a very weak
dictation.
The variation in spelling is very large. 6 students received perfect
scores in spelling and 23 students received a score of zero.
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Dchibit 1. A good dictation

Listen as your tutor reads a passage. your tutor
read the passage
through once. Your tutor will then read the passage so that you can write
it. write-the passage in the space below. 11ten
the

your tutor.will read

passage ones note.

.
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Exhibit 2. A zezyreak dictation

Listen as your tutor reads a passage. Your tutor will read the passage
through once. Your tutor will then read the passage.eo that you can write
-it. Write thepassage in the space below. Then your tutor
will react the
passage once wore
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Cagrebension
The comprehension test turned out to be quite easy for the students.
The distribution of the responses to each of the 8 items are presented
in Table 5.

Table 5. Percentage of responses by pupils to Comprehension Questions

Percen -e of ujils
chose chose
dose

witted

2

4

3
4
5
6

1

5
30

7

3

1

2

8

chose

A

question

3
4

2

1

31

-

(The correct response is ringed)

Question 4 was answered incorrectly by most of the pupils (64%)

An example of an one object is a:
A.
B.
C.
D.

thin piece of paper
piece of glass
brick
glass of water.

As the second most popular answer was B, it seems reasonable to assume
that most pupils (64%) did not know the meaning of the word opaque.
The second question which was answered incorrectly by a large number
of pupils (43%) is 7
White light is made up of
A. red, blue and green wavelengths
B. blue, indigo and violet wavelengths
C. red, orange and yellow wavelengths
D. all of the above.
The larger percentage of the pupils who answered this question
incorrectly chose B - for sane reason this portion of the spectrum
appears to be more familiar to them than the others.

BO
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Vocabulary
The vocabulary test contains_ a broad range of item difficulty levels.
The easiest item (item no 6) attracted 95% correct responses and the
most difficult one (item 15) was answered correctly only by 10% of the
respondents. The distribution of the responses to each item is
presented in Table 6.

Table 6. Percentage of Correct Responses by
Pupils to 24 Vocabulary Questions

Question

1

2
3
4

5

or tji1
Percen
chose
chose chose
omitted
A
question

4

44
4

1

3
2

al)

6

7

1

8
9

1

18
20
19

10
11
12
13
14
15
16
17
18
19

5

20
21
22
23
24

6-1

7
18
3

7

29

9
8

9

4

15

4

22

4

1

5

26
5
7
13
6

6
6

16
23
26

11

24
(ii)
2

7

8

5
38

A.

23

8

CUV

11
4

10

0

4

1

14
19

5

10

Questions which caused problems are presented below:
1.

10
16

31

2
2
16

24
23
22

3
3
3
3
2

7
7
7

22
38
32

chose

The pupils burst into spontaneous laughter.
This means their laughter was :
A. very loud
B. a natural impulse
C. difficult to stop
D. steady
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Most pupils (44%) selected the distractor A. very loud. As
spontaneous is incorrectly used by most school pupils in a
scientific` sense, the item examined the use of this word in an
everyday setting. The distractors A and C were obviously too
close to the pupils concept of the word and will have to be
Banged if the test is used again.
11.

The police have a thoory about the murders.
This Beams that they had :
A. views about the murder
B. facts about the murder
C. methods to solve the murder
D. solved the murders
Distractor C was too attractive to the pupils. They may have
confused the words theory and theorem. In mathematics a theorem
involves steps to validate a particular statement or theorem.
The steps may have been equated with methods.

15.

The players felt that their teams had the best probability of
winning the soccer (rip.
This means the best:
A. likelihood
B. chance
C.

experience

D. possibility
The stem proved to be a poor one; the pupils probably associated
probability and whoring with chance and winning and selected
distractor B. The stem will have_to be changed if the question
is -used -again.

Achievement in Three Language Skills
An attempt was made to divide the pupils into three groups according
to their level of achievement in three lark age skills. The results
are presented in Table 7.
Table 7.

Level

Good
Weak

vary
All

weak

Achievements in Three Language Skills

Spelling
Punctuation

Comprehension

Vocabulary

49%
25%
26%

58%
35%
7%

25%
33%
42%

100%

100%

100%
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It can be been that in spelling and cacrehension approximately half
thi. students obtained good scores while in vocabulary only one quarter
of the students had such good results. It appears that the items
included in the vocabulary test were very difficult for that
particular group.

Differences between Schools

In order to Obtain information about the differences of achievermt
level of pcpils in various feeder schools of the CEP, separate
statistics were prepared for each school. Separate statistics were
also produced for the group of schools'where English is the First
language of the majority of students and for schools where English is
a :'stand Language.

The relevant information is presented in Table 8.

Table 8. Achievements in various schools

School

1
Newlands West
Newlands East
Fairvale
J L Dube
Nqabakazulu
Zeph Dhlcmo
Zakhe
Isibonelo
Cbesterville
Lamontville
Xwashaka
Igagasi
Zwelibansi

English 1st
Language
English 2nd
Language

Spelling Comprehension Vocabulary Total Test
No of
Pupils Punctuation
X
SD
X
SD
X
SD
X
SD

10

10

16
15
25
27
28
27
27
42
35
31
31

90
93
87
79
90
80
74
75
78
62
70
80
85
87

5
6

36
49
37
39
49
36
37
37
51
59
47

85

9

89

10

47

34

78

14

11
7

9

80
86
88
10
70
25
35
42
39
40
67
55
84
68

28

105

7
11

13
8

7
11

10
12
3
8

10
9

9

6

12
11
11
16
18
8

5

21
22
12

7
2
5
6

14
14
11
15
15
13

85
86
86
42
70
48
50
56
51
47
58
62
76
68

15
18
11
13
15
22
16
14
12

82

9

85

5

43

14

56

17

84
79
81

11
6
10
8

10
12
18
9

8
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As indicated by the =series of table 8 schools differ considerably
from each other with regard to the range of achievements. In
convrehensice the range of averages is 62-90 percent of correct
responses and in vocabulary the range is 36-84. The highest
differences appear in spelling and punctuation, where the range is
10-86. The within school differences are also very high in spelling.
In several schools the majority of students received a zero score in
spelling and punctuation.
Table 8 contains information about the group statistics in the Total
Test. The score Dotal Test is hosed on the average percentage score a
person attained on the three skills. tests. One may distinguish a high
achieving school group (average above 80), a middle achieving group
(average 60-80), and a low achieving group (average below 60). Sellen
schools pertain to this weak group.

The Evaluation of the CEP 1987

In order to assess the utility of the English for Special Purposes
component of the Curriculum Extension Programme an evaluation study
will, be carried out by the Shell Science Centre. While it can be
claimed that the utility of the programme should be assessed on the
basis of-itscontribution-to this matriculation examinotion success,
nevertheless it seems preferable to collect interim data and to employ
a continuous, ongoing evaluati-.1 of the programme, rather than
focussing on a single end of course evaluation. Since the CEP is
scheduled as a programme of three year duration interim evaluation
commaries will also be produced at the end of the first and the second
year of operating the programme.
The evaluation will focus on describing the programme participan:x
the process of programm e implementation and the interim progress made
by the students.
In operational terms the following data types will be collected during
the first year of operating the programme.

The Participants
A questionnaire will be administered by the students with the aim of
collecting information of biographical type and ,-lout the socioeconomic and linguistic background of the pupil's family. The school
marks of the students in English, Physical Science and Mathematics
will be recordee.

92

The Implementation of the Programme
The implementation of the programme will be examined in the following
ways:
(1)

Report about learning activities - The tutors are requested to
prepare a report about class activities. These reports contain a
detailed description of the content covered and of the activities
carried out. The report sheets will be summarised separately for
each study group and for the whole. project.
For the sake of easy coding it is suggested that each report
Should contain the specification of the contents, learning
activities, and tutor initiatives.

(2)

Miss visits - Reports prepared by the programme leader in the
easses. The report will describe the class climate including
thu interest and the participation level of the students, the
qua...,.ty of intructional materials used, and the quality of
toaching.

Attendance
Records %%ill be kept on students' attendance Of classes. An attempt
mill.be_mode to-determine reasons of'dxop-mt from theclass, and if
possible, into .vention will be made on behalf of the project to
prevent the final dropout of students from the cturse.

The attendance information pertaining to a particular student will be
recorded on a single sheet containing a clear identification of the
person.

Tests and Examinations

At the end of

year tests will be carried out in all major language

skills.
(1)

Reading can prehension - The test will contain three short reading
passages with 4-5 multiple choice it
for each of the passages.

(2)

Vocabulary - The test will contain 10-12 vocabulary items.

(3)

Listlning comprehension - One short passage will be read out to
the students and following the reading a set of 4-5 multiple
choice questions will be presented to the students examining
whether they understood the message of the text read to then.

93

(4)

Writing - The students will be asked to accarplish one or two
short writing assignmehts. The teachers will mark these
assignments.

(5)

Oral omsunication - Insofar as possible a formal oral
cc.Arlication test will be given to the students in the form of
personal interview, conversation, formal presentation or group
discussion.

Where such testing cannot be carried out for the whole group of course
participants, it will be carried out for one group of students, or for
2-3 persons from three selected groups of students.
The teachers will prepare a resoling of these tests, and will assign
scores to the students.
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APPENDIX A

PROEOSED VOCABULARY AND CONCEIT EXERCISE

FOR STANDARD 8 CEP PUPILS

I) 6
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Pupil's Name
Pupil's School
Pupil's Thtor

Bead the passage that follows and then answer the questbvas at the
passage. In each of the questions you trill be given four possible
answers.
Choose the correct answer and circle the corresponding letter.

For Mamie
The day after Sunday

A.

is:

leesday
?today
Saturday
We

41
C.
D.

Note:

B. sea circled, because it is the correct answer.

COLOURED OWE=
We live in .. world where most of the light sources give off light that is
nose or lessishite. lity do so many objects Appear coloured to us?

We see objects when light from those bodies enters our eyes. If an object
is transparent the light that reaches minis been transmitted through the
body. If an Object is opaque, the light that reacbes us has been reflected
fros the surface of the body.

Utility light shines through a blue filter, only light of a blue colour
resolves our eyes. Stet happens to the rest of the light? It trust be
absorbed by the filter. If 14hite light shines onto a blue sheet of paper,
only the blue light is reflected into our eyes. The rest of the light is
absorbed by the paper.
Science Focus 7 Ayerst et al

1.

A light source:

A.
B.
C.
D.

reflects light.

absorbs light
gives off light
transmits light
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2.

A transparent object:
A.
B.
C.
D.

3.

D.

thin piece of paper
piece of glass
brick
glass of water

white light
blue light
red light
no light

white light
blue light
red light
no light

White light is made up of:
A.
B.
C.

D
8.

light is absorbed by the object
the object is black
light famithe object enters our eyes

If white light shines through a 7:ed filter we see:
A.
B.
C.
D.

7.

lighetnmathe object reaches us

If white light shines through a blue filter we see:
A.
B.
C.

6.

absorbs ail the light
absorbs the blue part of the light

Animal:de of an Eogue object is a:
A.
B.
C.
D.

5.

transraits light

We see objects when:
A.
B.
C.
D.

4.

reflects light

red, blue and green wavelengths
blue, indigo and violet wavelengths
red, orange end yellad wavelengths

light of all colours

If white light shines onto a piece of blue paper we see:
A.
B.
C.
D.

red light
white light
blue light
no light

L)
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VOCABUIAPISECTICN
In each of the questions which follow, you will be given four possible
answers. Choose the correct answer and circle the corresponding letter.

1.

The pupils burst into spontaneous laughter.
This means their laughter was:
A.
B.
C.
D.

2.

The maximun temperature yesterday was 26°C.
temperature was:
A.
B.
C.
D.

3.

B
C
D

A

5.

B.
C.
D.
6.

_or to be:

overlapping
distinct
separate
identical

A plane mirror can invert an image.
A.

This means the rays were:

fallingcinto the prism
joining the prism
splitting the prism
highlighting the prig

If two images coincide they.

B.
C.
D.

This means the

always higher than 26°C
an average of 26°C
never above 26°C
between 25°C and 27°C

The light rays were incident on the prism.

A

4.

very loud
a natural impulse
difficult to stop
steady

This means the image appears:

erect
upside down
bent sideways
in front of the mirror

Sir Isaac Newton let sunlight fall onto a triangular glass prism. The
In this
light which passed through the prism is called a spectmsn.
spectrum Newton saw:

A
B
C
D

a rainbow of colours
black and white bands
only two colours
alternating red and green bonds

.10 00
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7.

The perfume had a characteristic smell.
was:

A.
B.
C.
D.
8.

B.

C.
D.

B.
C.
D.

B.

C.

D.

was able to identify the compound
wrote a good report of his experiments
was able to put the ccupymis into groups
made a table of results for each compound

The police have a theory about the murders.
A.
B.
C.
D.

12.

wiped his brushes with turpentine
splashed the turpentine onto the brushes
put the brushes into turpentine
dripped the turpentine onto the brushes

The pupil used the results of his experiments to classify the
compounds. This means the pupil:
A.

11.

carefully
last
first
quickly

The painter had to inverse his brushes in turpentine to clean them.
This means he:
A.

10.

strong
unlike any other smell
almost unnoticeable
pleasant

The initial step of the recipe involved adding sugar to the margarine.
Tbiiiiiiiiirthe sugar was added:
A.

9.

This means that the smell

This means that they had:

views about the murders
facts about the murders
methods to solve the murders
solved the murders

The scientist was the first person to isolate the element. This means
he:
A.
B.
C.
D.

used it in his experiments
found out what it was made of
found out where to find it
separated it fran other substances

101

Page 6.

13.

Oasponent can mean:
A.
B.
C.
D.

14.

The glebe emits red light.
A.
B.
C.

15.

B.

C.
D.

likelihood
chance
experience
possibility

increase
work out the answer
write a report
arrange in columns

The light dispersed as it passed through the glass.
light:
A.
B.

C.
D.
18.

absorbs red light
gives out red light
reflects red light
cannot give cut red light

Tabulate can mean:
A.
B.
C.
D.

17.

This means it:

The players felt that their team had the best probability of winning
the soccer cup. This means the best:
A.

16.

part of the whole
all of the parts
compound
the largest part of the whole

This means the

disappeared
was focussed
was scattered
was brighter

When the girl was asked if she wanted a new dress her answer was
negative. This meansA.
D.

C.
D.

yes
no
possibly
maybe
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19.

The two families lived in adjacent houses. This means they were:
A.
B.
C.
D.

20.

Concept can meat:
A.
B.
C.
D.

21.

D.

find the mistakes in his results
explain the meaning of his results
writedown his results
repeat the experiments to get new results

The light rays converged on the surface.
A.
B.
C.
D.

24.

include
give off
see clearly
leave out

The scientist was able to interpret the results of his experiments.
This means bevies able to:
A.
B.
C.
D.

23.

difficult
idea
method
new work

Omit can ram:
A.
B.
C.

22.

opposite one another
next to one another
in different streets
in different areas

This means they:

changed
moved apart
moved closer
were reflected

The scientist decided to substitute copper for iron in his experiment.
This means he would:
A.
B.
C.
D.

use iron and copper
use copper instead of iron
increase the amount of iron
decrease the amount of copper
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