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EXECUTIVE SUMMARY

Background

Low learning achievement in mathematics and science subjects among secondary
school pupils as revealed by public examination results has been a source of concern
among stakeholders. At the same time many educators were not satisfied that existing
(Government/Donor 1led) teacher Continuing Professional Development (CPD)
initiatives in Mathematics and Science Education (MSE) had the desired effect, that
is, not only increasing teacher effectiveness but also inculcating in teachers a
realisation that participation in CPD was a personal responsibility, undertaken solely
for purposes of improving one's professional skills.

In view of this, in 2001 concerned stakeholders, mainly Mathematics and Science
Education practitioners from schools, colleges/universities, Teacher Education
Department (TED), Zambia Association for Mathematics Education (ZAME), Junior
Engineers, Technicians and Scientists (JETS) and the Zambia Association for Science
Education (ZASE), formed a task force to explore ways of promoting teachers' CPD
in MSE, particularly at secondary school level. The task force team came up with the .
idea of a programme to be called "Strengthening of Mathematics and Science in
Education" (SMASE), a teacher driven (bottom-up) CPD. initiative intended to be
implemented through activities of subject Associations ( i.e. those of ZAME and
ZASE).

The Department of Mathematics and Science Education (MSE) in the School of
Education, University of Zambia was tasked to carry out a Baseline study to generate
information on the basis of which the programme could be designed. MSE sub
contracted the In-Service Training Trust to conduct the Stakeholder analysis
component of the study.

Objectives of the study

The baseline study sought to:

* determine and evaluate the effectiveness of past and present teacher development
activities in Zambia related to Mathematics and Science Education.

e establish the demographic characteristics of teachers of Mathematics, Biology,
Chemistry, Environmental Science and Physics.

* determine topics which teachers find difficult to teach in Junior mathematics,
senior mathematics, biology, chemistry, environmental science and physics.

e establish teaching trends in mathematics and various science subjects.

e determine teachers' views on aspects of mathematics and science teaching and on
continuing professional development.

* find out topics which pupils find difficult to learn in mathematics and sciences
(biology, chemistry, environmental science, and physics) and their opinions on
teachers' teaching styles.

e identify potential stakeholders and their potential roles and responsibilities in
SMASE.

* make recommendations on the teacher - led CPD through ZAME/ZASE activities.

Xiil



Methodology

The study was divided into 3 components namely: situation analysis on teacher
development in Zambia; survey on teaching and learning of mathematics and science
at secondary school and stakeholder analysis.

For the situation analysis of teacher development, a desk/library research approach
was used. This involved analysis of various documents such as research reports,
policy documents, project reports etc. The survey on teaching and learning of
mathematics and science in secondary schools covered all the nine provinces of
Zambia. The number of secondary schools which participated was 65. They were of
various types (government, grant-aided, established, emerging, rural, urban, technical
and private). Data were obtained from a total of 599 teachers, 92 Heads of
Department (both mathematics and science) and 1,862 pupils. The required
information was obtained by means of questionnaires, interview and lesson
observation schedules as well as reviewing documents. For the stakeholder analysis,
a workshop approach was used to gather data from 30 participants drawn from
various identified stakeholder institutions (see appendix 7).

Main Findings
Situation Analysis of Teacher Education

The situation analysis of teacher education showed that since the 1980s there had
been several government/donor led Continuing Professional Development initiatives
in Mathematics and Science Education (MSE). Although these initiatives had
resulted in some improvement in teacher effectiveness in MSE, being Government-
led they had failed to inculcate in teachers a realisation that participation in CPD was
a personal responsibility undertaken solely for improvement of one's professional
skills, which is one important ingredient for sustainability of CPD progrmammes.

Demographic characteristics of teachers

With regard to demographic characteristics of teachers of mathematics and science
the study found that most of the teachers were young males and had diploma
qualifications with little teaching experience. The majority of them were not members
of ZAME/ZASE and those who claimed to be members in most cases had not paid
membership fees for a number of years.

Topics which teachers found difficult to teach
Biology: In biology, topics teachers/HoDs found difficult to teach included: genetics,
diversity of organisms, co-ordination and response as well as parasitism. In biology

practicals, some of the areas mentioned were food test, preparation of solutions and
making biological drawings including magnification.
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Chemistry: In chemistry, some of the topics teachers/HoDs indicated as being
difficult were organic .chemistry, electricity and chemistry; stoichiometry and the
mole concept as well as energy changes. In practical work, some of the topics
mentioned were: titration, identification of ions and preparation of standard solutions.
Environmental Science: In Environmental science, some of the topics teachers/HoDs
thought were difficult to teach were: the universe; mammals; electricity; energy and
its sources; transpiration; intervention of human beings on nature; reflection;
refraction as well as communication (Radio/TV).

Junior Mathematics: In Junior mathematics, some of the topics teachers/HoDs
indicated as being difficult to teach were: social and commercial arithmetic; shapes
and symmetry; construction; equations and inequations; measurements; numbers and
numeration.

Senior Mathematics: In senior mathematics, some of the topics teachers/HoDs
indicated as being difficult to teach were: transformation; probability; locus and
constructions as well as trigonometrical problems in three dimensions.

Physics: In physics, some of the topics teachers/HoDs thought were difficult to teach
were: electronics (Cathode Ray Oscilloscope); logic gates; action and use of circuit
component; static electricity as well as radioactivity.

Prevailing Teaching Trends

With regard to prevailing teaching trends, the study found that most teachers of
mathematics and science used lecture method, question and answer, as well as
demonstration. Teachers were more active than pupils who took the passive roles of
listening and observing.

Teachers' perceptions on some aspects of teaching

On teachers' perceptions/views on some aspects of teaching mathematics and science,
the study found that teachers' views were in line with contemporary thinking. in
mathematics and science education but they did not practice what they believed. For
example, they believed that every lesson must have a lesson plan and that when
teaching, emphasis should be on processes rather than on products but they never did
that themselves. '

Teachers' views on aspects of continuing professional development

With regard to organisation and implementation of continuing professional
development, the study found that most teachers were of the view that CPD was
necessary and that they would attend CPD activities even without being paid
allowances but at the end of each CPD activity, participants should be given a
certificate. Teachers were not prepared to meet the cost of continuing professional
development (CPD) from their pockets. They proposed that the school should pay for
them.

Teachers were of the view that fellow teachers should facilitate CPD and that it
should take place within the school or resource centres during school holidays. They
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proposed that topics for CPD should include skills in coping with heavy teaching
loads; teaching pupils with poor science background; catering for individual
differences among learners and conducting research.

Topics pupils find difficult to learn

On topics pupils tound difficult to learn, the study found that biology topics included
the following: genetics, effects of man on the ecosystem, parasitism and diversity of
organisms. In chemistry, topics pupils found difficulty included: stoichiometry and
the mole concept, organic chemistry, electricity and chemistry. In environmental
science topics pupils perceived difficult to learn included the following: electricity,
density, reflection, refraction, separation techniques and the universe.

In junior mathematics, pupils found the following topics difficult to learn statistics,
social and commercial arithmetic, constructions, inequations and inequalities while in
senior mathematics, they included graphical representation of inequalities, graphs of
functions, transformations, trigonometric problems in three dimensions. In physics,
some topics pupils found difficult to learn were: logic gates, action and use of circuit
components, nuclear atom, electromagnetic induction, electronics (cathode ray
‘oscilloscope). :

The study demonstrated that topics pupils had difficulty learning were similar to
topics teachers had difficulties in teaching. This seems to suggest that pupils'
difficulties in certain topics could have been caused by teachers' difficulties in
teaching the topics.

Stakeholders Analysis

The study identified a number of potential stakeholders, weaknesses and strength of |
SMASE and potential roles and responsibilities of various stakeholders.

With regard to potential stakeholders, the study came up with three categories as
follows: those with a lot of interest in or influence on SMASE were identified as :
MOE, school managers, cooperating partners, subject' associations (i.e. teachers),
MSTVT. Those with moderate interest in or influence on SMASE were identified as:
Donors, Higher Learning Institutions, Line Ministries. Those with least interest in or
influence on SMASE were identified as: NGOs, politicians, publishers,
PTA/Management boards, Industry, Private sector. '

With regard to strengths and weaknesses of SMASE, the study found that some of the
strengths of SMASE were: ZAME/ZASE structures exist, potential participants
(teachers) available, MOE support available, research data for designing SMASE
“available, infrastructure (e.g. TRCs) in place, availability of start off funding,
availability of support from high institutions of learning. The potential weaknesses of
SMASE identified included: low ZAME/ZASE membership, inadequate income,
weak communication links within ZAME/ZASE, and inadequate support from school
managers. '

In case of pbtential roles and responsibiliﬁes for various stakeholders, the 's_tﬁdy
identified the following: ' : ,
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o institutions of higher learning: Research and training in research skills,
production of learning/teaching materials, training of trainers.

e cooperating partners and NGOs : funding and technical support.
school managers: offering support to SMASE ahd monitoring of progress.
subject Associations: identification of training needs; mobilisation of resources;
designing programmes; monitoring and evaluation.

e standards officers: monitoring quality of teaching; provide incentives for
mainstreaming SMASE; soliciting for support from private sector.

Overall analysis

An analysis of the findings from the situation analysis, the baseline study and the
stakeholder analysis, coupled with considerations of literature on continuing
professional development of teachers makes the following points stand out:

e The CPD programme should be teacher-driven and firmly rooted in the subject
associations, ZAME and ZASE, but acknowledging that the two associations will
require a lot of professional, technical, financial, logistical and moral support to
enable them mount this mammoth initiative which neither association has ever
undertaken before. ’

e The CPD programme must be school based with departments as nerve centres
and closely supported by the country-wide network of Teachers Resource Centres.

e At school level, SMASE should be located in the Headteachers’ office with Heads
of Department of mathematics and science being focal point persons.

e A comprehensive internal (within the subject associations and MOE) and a
external (UNZA and/or consultants) monitoring system be worked out for the
main purposes of offering professional support and identifying, documenting and
disseminating good practice models.

e ZAME and ZASE jointly work out a system of awarding credits for participation
in CPD and seek MOE’s approval that certificates of credit shall be additional
consideration for career advancement.

Way forward

In view of the foregoihg, it is proposed that SMASE be closely modelled along the
lines of SPRINT.

Recommendations

1. SMASE will need to_re-orient teachers to (a) a wider perspective on CPD
which has, so far, been seen as workshops or long duration courses in higher
institutions of learning; and (b) see CPD as being not just being good for the
education system, but for personal professional growth and satisfaction too for
which allowances need not be a pre-condition for participation.
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10.

11.

12.

SMASE’s CPD programme will need to (a) address the problems of both male
and female teachers having:lower expectations with regards girls’ capabilities
in the learning of mathematics and science and, (b) to build the capacities of
female teachers in particular to be inspirational to all pupils especially girls.

SMASE should liase with Colleges of Education and the Universities for staff
and students alike to shift from the concept of pre-service training to Initial
Teacher Education and wit this shift in paradigm, a corresponding change in
their teacher education curricula.

SMASE’s CPD programme should include an agenda for deepening content
knowledge within the practical teaching contexts in which the teachers will
operate.

ZAME and ZASE to familiarise themselves with the recently released

-Ministry of Education Strategic Plan and lobby the rightful units in MOE for

action to improve the teaching/learning environment in schools.

ZAME and ZASE articulate their respective visions more clearly and should
work at raising their levels of visibility and relevance in all the comers of the
country.

SMASE’s programme should buttress the strengthening of teachers’ content
knowledge with a shift in the pedagogical stance towards integration in two
aspects. First, the integration of content and teachmg methodology, second,
the integration of theory and practice.

SMASE, in conjunction with MOE’s forthcoming Directorates of Teacher
Education and Specialised Services and Standards and Curriculum
Development Department should work towards sensitising each teacher of
mathematics and science on, their 1nadequac1es and to the need for active
participation in CPD activities so as to improve on areas they were weak.

SMASE’s CPD programme should include raising awareness of the aims for
which mathematics and science are taught and to the strategies for realising
the aims (for example, the fact that the teacher has ‘covered’ the syllabus or

“that the pupils have passed is not synonymous to fulﬁlhng the aims for which

mathematlcs and science are taught).

SMASE should include ‘on its agenda, the popularisation of the TALULAR
concept which FEMSA has already introduced as a small scale school-based

1ntervent10n in a few primary schools in Zambia.

SMASE should work towards orienting teachers to pupilé’ quality of learning
as a primary consideratian in classroom as well as whole-school practices.

SMASE should (a) promote teacher-research as an integral part of good

classroom practice and professional growth (b) promote research partnerships
between cross sections of practitioners in secondary school mathematics and
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

science education; and ‘(é) create oppoi"nmities' for dissemination and sharing
of research information. -

'SMASE should advocate for an integration of theory and practice in initial

teacher education programmes and design its own CPD initiative a similar
manner to help teachers reconcile what they believe to be good classroom
practice and their actual practice.

SMASE should work towards populansmg peer support/mentonng as a core
activity in professional development.

SMASE should source funds to enable teams of key players in SMASE
(according to availability of resources) to undertake study visits to
Mpumalanga Secondary Science Initiative Project in South Aﬁ'lca as part of a
capacity building exercise.

‘SMASE should work out modalities for award of Credits for teachers’

participation in CPD and any verifiable improvements in classroom practice,
as is the case in the SPRINT system. Such credits should bulld up to

.certlﬁcates of competence of varying degrees.

SMASE should seek recognition of certificates of credit for CPD from key
stakeholders especially MOE so that the certificates ‘could be a criterion for
promotion, bursaries and scholarships.

SMASE should sign memoranda of agreement with key stakeholders detailing
the partners’ roles and obligations paying due respect to the interests, needs
and capabilities of the partners in relation to contmumg professmnal
development.

SMASE should capiialize on the strengths of ZAME and ZASE to consolidate
these strengths and utilise them for promotion of its pro es without
being overly dependent on other stakeholders for success bt still playing a
lobbying and advocacy role to mvngorate all stakeholders to play their roles to
the fullest of their capabilities to improve the learning of mathematics and
science.

SMASE should develop a strategic plan to enable it develop in a focussed
manner.

SMASE should work creating synergies with CPD initiatives running in the
primary school sector.

SMASE should be a school based CPD initiative.

SMASE should be designed to on a continuous basis, mtegratmg routine
responsibilities of teaching with CPD save for specialized programmes that
might need to be done at Teachers Resource Centres .



24.

25.

SMASE should a comprehensive monitoring system that is comprehensive yet
feasible and playing more of a means for professional support than fault
finding.

SMASE should incorporate in its design a comprehensive capacity building

programme for Headteachers and Heads of Mathematics and Science
Departments.

XX



CHAPTER ONE
INTRODUCTION TO THE BASELINE STUDY
1.1 Background »

Effective mathematics and science education programmes in schools, colleges, and
universities play a key role in the technological development of a nation. This is
because in today’s world technology and innovation are the basis for sustainable
economic and social development (Harding and Apea, 1990). Therefore, to establish
a firm technological base it is important to ensure that there is well-grounded teaching
and learning of mathematics and science at school level.

In view of this, the Zambian Government with the help of co-operating partners
implemented a number of initiatives particularly since the 1980s aimed at improving
the effectiveness of mathematics and science teachers. In 1988, for example, the
Ministry of Education (MOE) in conjunction with the European Economic
Commission (EEC) started the Zambia Mathematics and Science Teacher Education
project (ZAMSTEP) to upgrade the content knowledge and pedagogical skills of non-
graduate mathematics and science teachers, to enable them teach effectively
mathematics and science at senior secondary school level.

Another important project with regard to improvement of teachers' professional skills
in mathematics and science was the appropriately named Action to Improve English,
Mathematics and Science (AIEMS) project, which was commissioned in 1994 and
concluded in 2000. The main objective of AIEMS was to improve the quality of
education in Zambia by creating and providing through a nation-wide network of
Teachers' Resource Centres (TRCs), a decentralised, sustainable system of in-service
education for teachers, initially in English, mathematics, and science, but later in all
school subjects (British Council, 1997). AIEMS also encouraged school-based in-
service education. for teachers which, it was hoped, would have the added benefit of
helping teachers realise that they were responsible for their own Continuing
Professional Development (CPD), while the system was responsible for creating a
support structure.

Initiatives such as ZAMSTEP and AIEMS resulted in some improvement in the
teaching of mathematics and science in Zambian schools, but they had some
limitations. They started as projects, which by their nature lose momentum once the
funded phase is over. They were also Government-driven (top-bottom) rather than
teacher-driven (bottom-up), suggesting perhaps that the professional development
activities implemented were identified by Government agencies, rather than by the
teachers themselves. And in the case of AIEMS in particular, it was observed that a
number of teachers did not visit TRCs mainly because some TRCs were located too
far from certain schools (Haambokoma, 1998). This meant that such teachers did not
utilise all the resources available to them through the AIEMS Project, which regarded
- teachers' visits to TRCs as an integral part of its programme of in-service delivery.



In view of the above, a different way of addressing the issue of teacher effectiveness
in mathematics and science, one that was teacher-driven and which could become part
and parcel of teachers’ daily professional lives, was needed. Furthermore, educators
had noted with concern the continued poor performance on the part of secondary
school children in mathematics and science. It was because of these considerations
that in 2001 concerned parties in mathematics and science education in Zambia
formed a taskforce to explore ways of promoting more cost effective and sustainable
CPD for secondary school teachers of mathematics and science. This process gave
* birth to the idea of a programme entitled Strengthening of Mathematics and Science in
Education (SMASE), whose main objective is to promote sustainable CPD for
mathematics and science teachers through activities of subject associations, namely,
the Zambia Association for Mathematics Education (ZAME) and Zambia Association
for Science Education (ZASE).

Before SMASE could be implemented it was found necessary to conduct a baseline
study to generate information to guide the design of the programme. Japan
International Co-operation Agency (JICA) and MOE contracted the Department of
Mathematics and Science Education (MSE) of the School of Education, University of
Zambia (UNZA), to carry out the study, which had three components, namely:

1. a situation analysis of teacher development in Zambia;
a survey of teaching and learning of mathematics and science in secondary
schools in Zambia and; .

3. an analysis of potential stakeholders’ role in further professional development
of teachers of mathematics and science in secondary schools.

MSE Department sub-contracted In-service Training Trust (ISTT) to carry out the
component on stakeholder analysis.

1.2 Objectives of the Study
The objectives of the study were:

a) to evaluate the effectiveness of past and present teacher development activities
relating to Mathematics and Science Education in Zambia.

b) to determine with respect to teachers of mathematics, biology, chemistry,
environmental science, and physics in secondary schools:
e demographic characteristics.

topics they find difficult to teach.

prevailing teaching trends.

training needs and views on Continuing Professional Development.

views with regard to selected aspects of the teaching and learning of
mathematics and science.

c) to identify topics in mathematics and science which pupils find-difficult to
learn.



d) to identify stakeholders in mathematics and sc¢ience education at secondary
school level and to determine their potential roles and responsibilities in
SMASE. :

€) to make a presentation and give recommendations arising out of the findings
and analysis from the above studies to the taskforce and other stakeholders on:

e teachers’ weaknesses which the SMASE programme should focus on,
as suggested by the identified difficult topics in mathematics and
science, and prevailing teaching trends and teacher perceptions with
regard to selected aspects of mathematics and science teaching.

e roles that could be effectively played by potential stakeholders such as
MOE, Teacher Training Institutions, School Managers, etc. in teachers'
CPD programmes through subject Associations.

1.3 Terms of Reference

In summary form the team from UNZA and ISTT were tasked to carry out:

a) a situation analysis of teacher development activities;

b) a survey of teaching/learning of mathematics and science in high/secondary
schools;

) stakeholders analysis; and

d) present the findings in a report, which should include conclusions and
recommendations.

(Detailed terms of reference appear in Appendix 1).
1.4 Organization of the Report
The report has an executive summary, followed by nine chapters arranged as follows:

Chapter 1 is the introduction to the study. In view of this, the chapter explains the
rationale of the study and also gives information on how the study was organised.

Chapter 2 is a situation analysis of teacher development in Zambia. It briefly
discusses historical and current characteristics of the Zambian teacher development
system and explains the nature of past and present teacher development activities in
Zambia of relevance to mathematics and science education at secondary school level,
and issues arising from these.

Chapter 3 gives the methodology used in the survey. It identifies the target
population and provides information with regard to procedures for sample selection
and data collection, and lessons learnt from a pilot study conducted before the main
study began.

Chapters 4 — 8 focus on findings of the survey with respect to each of the five school
subjects examined, namely: Biology, Chemistry, Physics, Environmental Science and



Mathematics. Each chapter provides information on one of the five school subjects
mentioned, relating to demographic characteristics of teachers; topics teachers find
difficult to teach; teaching trends and perspectives towards teaching; teachers' views
on continuing professional development; topics pupils find difficult to learn; and
pupils’ opinion on prevailing teaching styles in mathematics and science. There is also
a discussion and analysis of the findings, followed by a summary of the findings.

Chapter 9 focuses on the component of the study relating to stakeholders’ analysis.
The chapter explains the methodology used and gives information on potential
stakeholders, similarities between them, and their different potential roles. There is
also an analysis of SMASE's possible strengths, weaknesses, opportunities, and
threats (SWOT).

Chapter 10 contains overall analysis arising from the Situation Analysis of teacher
development in Zambia, the Baseline Survey of teaching/learning of mathematics and
science in secondary schools, and the Analysis of Potential Stakeholders in the
development of secondary school teachers of mathematics and science and proposes a
way forward for SMASE. '

1.5 Nomenclature

The Ministry of Education document, Education in Zambia 2002: Situational
Analysis (Drafi) says on the nomenclature for the education system that

In accordance with the present policy, the educational system is in the course
of adopting the following structure: Basic Schools offering grades I - 9, High
Schools from grades 10 - 12 and Tertiary Education for learners who have
completed grade 12, which includes Teacher Training and Universities. The
Basic Education sector is oriented towards the final goal of Universal Basic
Education (UBE) and has three levels: Lower Basic for grades 1 - 4, Middle
Basic for grades 5 - 7 and Upper Basic for grades 8 - 9. Although the
transition from the previous system of primary schools (grades 1 - 7) and
secondary (grades 8 012) has begun, it is not yet completed. At present both
systems continue to run in parallel. (MOE, 2002: p.8)

In view of this and in consideration of the fact that the SMASE study focused on
Grades 8 to 12, the simpler term 'Secondary School' will be used in this report instead
of "Upper Basic and High School'.



CHAPTER TWO
SITUATION ANALYSIS OF TEACHER DEVELOPMENT
2.1 INTRODUCTION

This chapter is an analysis of teacher development activities and strategies in Zambia,
with special reference to mathematics and-science education in secondary schools. It
begins with a discussion of how the idea of teacher education was first introduced in
Zambia, followed by a consideration of the current management and organisation
structure of education, ending with a brief review of past and current initiatives in teacher
education relevant to mathematics and science education.

2.2 METHODOLOGY

The information presented in this chapter was collected mainly through analysis of
relevant existing documents, such as government reports, project reports, studies and
books. Documentary analysis involved mainly abstracting from each document those
elements considered to be important or relevant, comparing them and grouping together
related elements, in order to arrive at an understanding of the ideas, issues, policies, etc.,
dealt with in the documents (Blaxter, Hughes and Tight, 1996). "

2.3 THE TEACHER DEVELOPMENT SYSTEM IN ZAMBIA

2.3.1 Brief History 4

The idea of formal teacher education was first introduced in Northern Rhodesia (as
Zambia was then called until 1964) during the 1880s by American and European
missionaries, to help them win more converts to Christianity (Snelson, 1970). When the
missionaries first arrived in Northern Rhodesia they used as teachers, Africans from other
territories in southern Africa, mainly Basutoland (Lesotho) and Nyasaland (Malawi), but
soon concluded that their evangelistic efforts would be more successful if they trained
local people conversant with the languages of the territory to be teachers.

The Paris Evangelical Mission Society (PEMS) established the first "teacher-training
institution" in Northern Rhodesia. The society started an English Class at Mabumbu
(near Mongu) in 1898, which grew into a teacher training institution (Snelson, 1970).
Missionary societies elsewhere in the territory made similar efforts, one of the most
successful of which was the Primitive Methodists' teacher training institution at Kafue,
which was established in 1918. However, lack of co-operation among the different
competing missionary societies, each of which was intent on winning the greatest number
of converts, meant that there was no uniformity with regard to teacher training syllabuses
or patterns of examinations (Mwanakatwe, 1968; Snelson, 1970).

Movement towards systematic teacher training in Northern Rhodesia may be said to have
began in the early 1920s, when the Phelps-Stokes Commission on Education in East and
Central Africa recommended that in order for education not to remain wasteful and



inefficient standardised teacher training should be established at selected mission stations.
In this connection, the Commission also recommended that a new Department of Native
Education be created and a director appointed to head it (Snelson, 1970). The Northern
Rhodesian Government accepted the recommendations, and appointed Geoffrey Chitty
Latham as director of the sub-department of Native Education, under the Department of
Native Affairs (Mwanakatwe, 1968; Snelson, 1970; Manchishi, 2001). In order to
encourage missionary societies to take seriously the training of their teachers, Latham
introduced grants paid to the societies towards the salaries of tutors in teacher training
institutions. The result was that, by 1928, the first departmental teacher training
examinations were held in Northern Rhodesia.  Successful candidates received
certificates from the Government, which also provided small grants towards their salaries
(Mwanakatwe, 1968; Snelson, 1970). ' As Snelson points out,

the questions [for the teacher training examinations] were based on the standard IV
syllabus, together with papers on the theory of teaching and school management.
Additional tests in first aid, bandaging and treatment of sores were given by local
doctors or nurses... All the certificates given were provisional and subject to
confirmation on inspection of the teacher at work by the Director of Native
education or someone deputed to him (Snelson, 1970, p. 152).

In 1929 this early primary teacher education curriculum was revised, based on a model
provided by the Uganda Vernacular Teacher Training Syllabus. In this regard,

the working week was [now] to consist of 40 periods, each of 45 minutes. Five
periods each were to be devoted to religion, educational method, and English; four
each to vernacular and arithmetic; two to geography and history; one each to
singing, drawing, general knowledge, hygiene and the theory of agriculture; two to
carpentry and other handwork, and no fewer than eight to practical agriculture.
Twenty minutes' drill was to be given to the students at least four times a week.
Students must have at least sixteen weeks of practice teaching during their second
and third years (Snelson, 1970, p. 154).

This new teacher education curriculum persisted until the early 1950s, when it was also
revised following the publication of another Government report (i.e. the Binn's Report),
which recommended among other things that teacher training should be centralised
(Mwanakatwe, 1968; Manchishi; 2001). Meanwhile, the number of teacher training
institutions in the territory continued to rise (reaching 8 by 1931) and entry qualifications
to teacher training gradually moved up to standard VI. By 1961, an efficient programme
of teacher training for the primary sector was in place, with candidates now needing a
Form II (i.e. Grade 9) certificate to enter (Mwanakatwe, 1968).

So far, nothing has been said about secondary teacher training for Northern Rhodesian
Africans. Training of Africans to teach in secondary school was virtually non-existent
before 1964 because the colonial: Government was reluctant to provide such training or,
indeed, any other form of post-secondary education to local Africans, partly because of
European settlers' fear that it would create a cadre of educated Africans, who would



compete with them for white collar jobs (Mwanakatwe, 1968). Mainly becausé of this,
when the new African Government took over in 1964 "the number of local Africans
qualified to teach in secondary schools was pathetically smail" (Mwanakatwe, 1968, p.
43).

After 1964, in response to a rapid rise in pupil enrolment figures both at primary and
secondary levels there was an expansion of teacher training facilities and a reorganisation
of the teacher training system. In the primary sector, the rise in pupil numbers was so
large that the existing two-year residential teacher training programme was modified to
cope with the huge demand for new teachers (Mwanakatwe, 1968). "[To] avoid
employing untrained teachers, it was decided to offer a one-year residential course to
students entering teacher training colleges at the beginning of 1965, followed by one year
at schools as 'student teachers' "(Mwanakatwe, 1968, p. 108). This, however, was an
interim measure which came to an end after 1967, when the two-year residential course
was reinstated (Mwanakatwe, 1968)

As mentioned above, secondary education for Africans also expanded during the early
1960s. For example, in his inaugural speech in 1966 as UNZA Chancellor Dr. Kaunda
stated that, whereas a few years before there was only one senior secondary school in
Zambia (i.e. Munali), in 1966 alone 24 new secondary schools were opened (UNZA,
1966). Secondary teacher training for Africans responded to this increase. In fact, in
1961 Chalimbana Teacher Training College had started a three-year course for secondary
school teachers, which was underwritten by the Umversny College in Salisbury (now
- Harare) in Southern Rhodesia. This programme, however, did not last long, as following
the Unilateral Declaration of Independence (UDI) from Britain by European settlers in
Southern Rhodesia in 1965, the new Government in Zambia decided to discontinue it,
since it was no longer possible politically to continue ties with Southern Rhodesia
(Mwanakatwe, 1968; Manchishi, 2001; Chelu et al, 1995).

In the meantime, a decision had been made in 1965 to establish a university in Zambia.
UDI accelerated movement in this direction, with the result that in 1966 UNZA was
opened in temporary accommodation and soon afterwards began offering a one-year
Post-Graduate Certificate in Educatlon (PGCE) and a four-year degree course for
secondary school teachers. A second institution was opened at Kabwe in 1967 to provide
training at diploma level for teachers of junior secondary classes (Mwanakatwe, 1968);
among whom must have been some of the first indigenous Zambian secondary
mathematics and science teachers. Today, there are ten state or grant-aided primary
teachers' colleges nation-wide, and at least eight institutions that prepare secondary
school teachers. Among the institutions that prepare secondary school teachers, only five
include programmes in mathematics and science education, namely Copperbelt
Secondary Teachers' College (COSETCO), George Benson Christian Teachers' College,
National In-service Teachers' College (NISTCOL), Nkrumah Teachers' College, and
UNZA. (A list of teachers' colleges appears in Appendix 2).



2.3.2. Current Management and Administrative Structure in Teacher Development
‘Zambia's educational management and administrative structures have been undergoing
change in recent years, particularly since 1996 when the MOE published the education
policy document, Educating Our Future. The changes being implemented are part of the
larger Public Service Reform Programme (PSRP) which began in 1993, with the aim of
"[developing] a Public Service that is lean, cost-effective, highly motivated and
productive and whose authority, responsibility and accountability [are] properly
decentralised to the provincial and district levels" (MOE, 2001a, p. 1).

As indicated above, even though the reform programme in education has been underway
for several years now, it is not yet complete, particularly at MOE Headquarters. For this
reason, the organisation and management structure of MOE will be described as it was
before the year 2000. As Lungwangwa et al (1995) state, MOE is divided into four main
levels, namely: national headquarters, provincial headquarters, district education
offices, and the schools. Headquarters itself comprises several departments, committees, -
sections and units. Administratively, "the structure...starts with the Permanent Secretary
through the Provincial and District Education Offices. to Heads of Schools"
(Lungwangwa et al, 1995, p. 28).

Towards the year 2000 MOE began establishing Education Boards at provineial, district
and school/college level, an action expected to bring about significant change in MOE's
power and authority structure, as it means shifting some powers and functions from
Headquarters to personnel at local level. Thus, as MOE explains in the policy document
Institutional Roles, Functions and Relationships (2001c),

the...decision to decentralise and establish Education Boards at school, college and
district levels is meant to take certain powers in decision making at the points of
delivery. This will in turn allow for more rapid reaction and action to problems
and/or opportunities that occur at these points...thereby improving the learning
environment and consequently the type of education provided (p. iii).

The Teacher Education Department (TED), which was formed in 1998, is the department
at MOE Headquarters responsible for development and deployment of teachers and
quality control. TED is headed by a Co-ordinator, who is assisted by two Senior
Inspectors of Schools, with responsibility for initial teacher education and CPD of
teachers.  There is also a National In-service Provider (NIP), whose special
responsibilities in TED include overseeing operations of a nation-wide school based in-
service programme for teaghers, called School Programme of In-service for the Term
(SPRINT), and the Primary Diploma by distance programme at NISTCOL, Chalimbana.

TED has also established an office within the UNZA School of Education, whose main
function presently is to find ways of creating a viable career structure for primary school
teachers and improving their status in society. In the provinces TED's activities are
organised by in-service providers at provincial, district, zone and school level, who are
responsible for in-service provision to teachers within their areas of jurisdiction.




In MOE's incoming management and organisation structure (shown in Appendix 3) a
Directorate of Teacher Education and Specialised Education Services will replace TED.
In justifying this new development MOE in Report on the Restructuring of the Ministry
of Education (2001a p.27) states that:

teacher education and training ﬁmction§ have for a long time been spread across
many departments and sections such as the Inspectorate, Human resources and
Curriculum Development.... This has made accountability difficult and
implementation of teacher education ineffective. ‘

In addition other specialised functions were fragmented and un-cordinated making it
difficult for them to operate effectively. Within the [new] policy of decentralisation,
it is also important that schools and colleges [of education] be provided with
various services to enhance their education management and delivery. There is
need, therefore, to ensure that there exists a body within the Ministry [of Education],

which will facilitate the provision and development of policy guidelines on education
management and delivery.

The Directorate (whose functional structure is shown in Appendix 4), will have three
units, namely Teacher Education, Education Board Services, and Specialised Education
Services, each of which will have supervisory authority over different educational
services at national, provincial, district and school leve]. The Teacher Education section
will be headed by a Chief Education Officer, who will be assisted by two principal
education officers, responsible for pre-service and in-service education of teachers. The
principal education officers will have under them a number of senior education officers
responsible for various supporting functions. Specifically, as stated in Report on the
Restructuring of the Ministry of Education, the Directorate of Teacher education and
Specialised Education Services will be responsible for:

e determination and harmonisation of teacher training programmes.

e monitoring of functions of Education Boards.

e promotion and strengthening of communication between the Ministry and
Education Boards, PTAs and other stakeholders in the delivery and provision of
education services (MOE, 2001a, p. 28).

2.3.3 Career Development

2.3.3.1 Teaching Qualifications

Currently, there are three types of quallﬁcations for entry to the teaching professnon in
Zambia at school level. To qualify for primary school teaching one has to enrol in a
Primary Teacher's College (PTC) for a two-year teacher education programme leading to
the award of the Zambia Primary Certificate (ZPC). The ZPC is awarded by the
Examinations Council of Zambia (ECZ), which also sets the qualifying examinations.
Teachers for Grades 8 and 9 undergo either a two or a three-year teacher education
programme leading to the award of a secondary school teachers' diploma.



UNZA awards the two-year diplomas to graduates of its affiliate colleges, which include
Nkrumah Teachers' College, Copperbelt Secondary Teachers' College (COSETCO),
Technical and Vocational Teachers' College (TVTC), George Benson Christian Teachers'
College, Zambia Institute of Special Education (ZAMISE), and National In-service
Teachers' College (NISTCOL), which until the early 1990s was involved only in
providing in-service education for primary school teachers. Natural Resources
Development College (NRDC) and Evelyn Hone College, offer three-year secondary
teachers' diplomas in agricultural science and art/music respectively. The Evelyn Hone
College diploma is awarded by the Examinations Council of Zambia (ECZ), while
teachers graduating from NRDC receive a diploma awarded by the Ministry of
Agriculture. NRDC and Evelyn Hone College, however, are not teachers' colleges, and
only have a department or unit dealing with teacher education. Teachers for all grade
levels in secondary school, including A' level classes, must have a bachelor's degree in
the relevant school subject(s), awarded by UNZA or any other acceptable degree
awarding institutions (MOE, 1996; 1997).  Thus, different bodies in Zambia award
teaching qualifications. In particular, due to it's policies of liberalisation, the MOE has
recently facilitated the establishment of pre-school teacher training institutions of a
private and governmental nature (the latter as exemplified at Kitwe and David
Livingstone Teacher Training Colleges. However, they all do it on behalf of the
Government, which is responsible for quality control in teacher education, in both state
and private colleges. One can say, therefore, that the system of awarding and certifying
teaching qualifications in Zambia is centralised.

As mentioned above, secondary school teachers holding diplomas qualify to teach only in
the first two grades of secondary education (i.e. Grade 8 and 9). In practice, however,
because of a critical shortage of graduate teachers, particularly in mathematics and
science, such teachers routinely teach at all levels of secondary education (Oreilly and
Murphy, 1985; Kelly, 1991). Indeed, in many secondary schools visited by the present
investigators, some of which offered advanced level programmes in mathematics and
science, there was not a single Zambian teacher who had degree level teaching
qualifications in mathematics. In this connection Kelly (1991 p. 137) makes the
observation that:

deployment of two-year diploma teachers to teach [mathematics and science] at the
senior secondary level does not contribute to high-quality teaching. The diplomates
are trained to teach at a lower level....Their position is rendered all the more
difficult by the shortage of books and science equipment and the run-down state of
many school laboratories. They are not prepared, by training or experience, for the
many improvisations and makeshift arrangements that this situation calls for.

Kelly (1991) however, believes that it would be incorrect to attribute poor student
performance in mathematics and science public examinations to the fact that d1plomates
teach senior secondary classes, since performance had been equally poor even in schools
dominated by university graduates. Nevertheless, he concludes that there was little
likelihood that the necessary improvements in mathematics and science education at
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senior secondary level in Zambia would materialise when so many of the teachers were
not qualified to teach at this level. -

2.3.3.2 Teachers' Salaries : .

The starting salary of a teacher in Zambia is determined by the duration of the teacher
education programme undertaken, and the perceived worth of the particular qualification
obtained. Thus, graduate secondary teachers (whose training usually lasts four years)
receive higher salaries than non-graduate teachers with two-year diplomas; and although
the ZPC is also a two-year programme, primary teachers are paid less than secondary
teachers because the certificate is deemed of less professional value than the diploma.
However, the salary gap particularly between primary teachers and secondary teachers
with diplomas was reduced significantly in 2001 when primary teachers won an 80 per
cent raise in salary while secondary teachers only received 40 per cent raise.

Teachers in Zambia are also entitled to a number of allowances, such as leave pay,
departmental headship allowance in secondary school, hardship allowance for teachers in
rural areas, and "double session" allowances in primary school (Kelly, 1991). However,
a recent study conducted in Lusaka which investigated primary teachers' income and
expenditure’ in the face of a rising cost of living, found that despite the existence on paper
of such job entitlements, the monthly salary was really the only entitlement many
teachers received from their employer (Nakamba, 2000). "Even the payment of the
monthly salary itself [was]...beset with difficulties because almost all teachers in
government schools reported receiving their salaries one or two weeks later than the
instituted pay day" (Nakamba, 2000, p. 17).

Numerically, teachers' salaries in Zambia have risen rapidly since the 1970s. In reality,
however, because of inflation Zambian teachers earn less today than they did before
(Kelly, 1991).  Thus, in 1996 the MOE reported that "over the past twenty years
[teachers] have experienced a progressive decline in their real incomes. Salary levels are
now so low that very many teachers must be classed among the poor who are unable to
afford all of the essentials of life" (MOE, 1996, p. 118).

Finally, as is generally the case everywhere, teachers in Zambia earn less than
professionals with similar qualifications employed outside the education sector (Kelly,
1991; Kubberud, Helland and Smith, 1999). In this connection, data collected by Kelly
(1991) suggests that in 1974 professionals with equivalent qualifications working outside
the education sector were paid nearly twice as much as their colleagues in education.
There is no reason to think that this pattern has changed in recent years. Thus, as. MOE
observes, it is indeed "remarkable and highly encouraging...that schools continue to
function and children continue to learn, even though their teachers are not being well-
paid" (MOE, 1996, p. 119).

2.3.3.3 Physical Working Conditions

According to Kubberud, Helland and Smith (1999) one consequence of the lack of
financial resources in many developing countries is that such countries "cannot produce
an ideal working environment for teachers (and pupils) and thereby bring about an
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improvement in quality” (p. 10). This is very true of Zambia. In recent years, the morale
of teachers in Zambia has been challenged by among other things low salaries, poor
housing, inadequate professional and administrative support, inadequate provision of
ongoing professional and personal development, and a reduced status in the community
(Kelly, 1998, cited in Tambulukani, 2001).

The- issue of staff housing perhaps requires special mention here, as inadequate or
unsuitable accommodation can affect teachers' lesson preparation, thereby reducing their
effectiveness. The unsatisfactory staff-housing situation in Zambia, particularly with
respect to primary school teachers inrural areas, has been well articulated by MOE:

[Most] urban primary school teachers make their own off-campus accommodation
arrangements, whereas a high proportion of rural teachers are provided with
housing on the school site. Much of this rural accommodation is not of a very high
standard. Some [of it] is in the form of temporary structures that have long
outlasted their ability to provide a decent home for a teacher. Because of the lack of
resources for maintenance, several teachers' houses have deteriorated in tandem
with the deterioration of the rest of the school plant, and are now in need of
extensive rehabilitation (MOE, 1996, p. 119).

As is well known in Zambia, this situation has often resulted in a number of teachers
seeking better-paid jobs in other countries in the sub-region or outside the education
sector within Zambia. Many of those who continue to teach in Zambia have taken on
additional work to boost their income, something that has often resulted in reduced
teacher energy and enthusiasm and increased absenteeism from work.

The MOE is taking steps to improve the situation. "[MOE] in consultation with the
parties concerned, will strive for real improvement in the salaries and other conditions of
service of teachers. Realistically, however, all negotiations on this matter must be set
within the framework of nationally agreed procedures and guidelines and in the context
of the state of the economy" (MOE, 1996, p. 119). With regard to staff housing MOE has
stated that it will encourage and support local community involvement in rehabilitating
existing or constructing new houses, and may also seek donor support.

2.3.3.4 Promotion

As Kubberud, Helland and Smith (1999) point out, in most African countries (including
Zambia) promotion of teachers is based on "merit, seniority and increased educational
qualifications" (p. 10). Thus, for example, the MOE document Standards and
Evaluation Guidelines (1997) states that to be a senior teacher in primary school
candidates need to have a ZPC with 5 years' post qualifying teaching experience.
Moving on to the next position of deputy head requires having either a ZPC or a diploma
and three years' experience as senior teacher. Promotion to the position of head of a
primary school requires three years' experience as deputy head and possession of a ZPC,
diploma or.a bachelor's degree in education.
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In the secondary sector, to be promoted to the position of head of department candidates
must have either a diploma or a bachelor's degree in their teaching subjects and 5 years
post qualifying teaching experience. An individual who has had 3 years' experience as
head of department may be eligible for promotion to the position of deputy head and, if
everything else is okay, may move on to the position of head of school after 3 years'
experience in this position (MOE, 1997).

However, Zambia's present educational management and organisation structure allows
relatively few openings for the promotion of teachers. And since the available openings
involve mainly assuming management or similar positions, teachers getting them have to
leave classroom teaching, resulting in loss from teaching of excellent teachers, and also
frustration on the part of those who fail to get such positions (MOE, 1996; Kubberud,
Helland and Smith, 1999). Indeed, as Kubberud, Helland and Smith point out, this is
really not promotion, as it means leaving classroom teaching to do a job that may not
involve any teaching at all. Therefore, there is need to create within the realm of
cl;ssroom teaching new positions of responsibility or salary scales that will allow
individual teachers to receive increases in salary and still continue teaching.

2.3.4 Future Strategy in the Ministry of Education

Since the 1970s, MOE has recognised and stressed the central role played by teachers and
appropriate teacher education programmes in determining the success of an education
system (MOE, 1977; 1992; 1996). In this connection MOE has made the observation
that teacher education practices which were adopted in the 1960s and 1970s and persisted
until the early 1990s, had proved inadequate as far as new developments in Zambian
education were concerned. In the case of primary teacher education in particular the
training methods used during the period were characterised by, among others, overloaded
and inappropriate content, and promotion of teacher centred methodologies, resulting in
limited development of initiative and skill on the part of the teachers (MOE, 1992; 1996).
Consequently, Government decided that development of teacher education from 1992
onwards would no longer be merely an exercise in quantitative expansion to keep abreast
of needs of an expanding school system. It would include major changes in curriculum,
training methodology and examination practices, and would involve a reassessment of
qualifications of college lecturers (MOE, 1992).

As a way forward, MOE commissioned a study (Garret and Chikalanga, 1999) to
consider, among other things, the quality of teacher education provision in Zambia and to
advise on possible contents of a master plan for teacher development in the 21* century.
Based on consultations with stakeholders and recommendations from the study the same
year MOE published its Strategic Plan for Teacher Education 2000 - 2015. The main
objectives of the Strategic Plan include raising the status of education, in general, and
primary education ,in particular; fostering quality in teacher education; integrating Initial
Teacher Education (ITE) and CPD; and transferring responsibility for certain aspects of
teacher education from MOE Headquarters to points of delivery.
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We describe briefly below three of the impoftant actions being undertaken by MOE to
achieve the above objectives, namely: institutional reform, reforming the nature and form
of teacher education, and validation of teaching qualifications.

2.3.4.1. Institutional Reform

Currently in Zambia ITE programmes for primary education are based in PTCs while
those for secondary education are located in Secondary Teachers' Colleges (STCs) and
UNZA School of Education. MOE has concluded that this method of ITE delivery has a
number of disadvantages. For example, it has justified and maintained primary school
teachers' low salary and status compared to their colleagues in the secondary sector,
despite the fact that like their non-graduate colleagues in the secondary sector primary
school teachers' ITE programmes also last two years (MOE, 1999). In view of this, the
Strategic Plan states that all institutions for ITE delivery (except UNZA and NISTCOL)
will be renamed Colleges of Education (CEs). It is hoped, among other things, that this
change in nomenclature will go some way in engendering parity of esteem between
primary and secondary teacher education. It is also envisaged that in future all CEs will
be affiliated to UNZA, which will also be the award-bearing body for all teaching
qualifications. In the case of NISTCOL, whose principal function has been to provide in-
service education for primary school teachers, the Strategic Plan suggests new functions,
namely working together with TED to organise and manage CPD provision for teachers
and providing professional development courses for senior education staff. In this
connection the Strategic Plan also mentions that Teachers' Resource Centres (TRCs) will
play a pivotal role in teachers' CPD and an increasing role in their ITE. This will require
closer co-operation between TRCs and CEs.

2.3.4.2. Change in Nature and form of Teacher Education

The Strategic Plan mentions change in the nature and form of teacher education with
reference to, for example, the content and length of courses, pedagogical methodologies,
and relationships between ITE and CPD. An illustration of how MOE is going about
changing the nature and form of teacher education in Zambia is perhaps provided by the
introduction of the Zambia Teacher Education Course (ZATEC), which was piloted on
the Copperbelt in 1997-99, and extended to all state and grant-aided PTCs in 2000.

ZATEC differs in a number of ways from previous primary teacher education
programmes, which assumed that candidates qualified to become teachers once they had
undergone a period of teaching practice and had passed the relevant written examinations.
As MOE explains in its Teacher's Curriculum Manual,

the ZATEC course represents a radical shift from previous practice in teacher
education and implies a parallel change in basic education practice. It is based on
the principle of the integration of the traditional subjects, rather than on ‘their
differentiation, to produce a curriculum that is relevant to the local needs. The
curriculum recognises the primacy of literacy, numeracy and a number of
crosscutting themes, which have been identified as central to the Sfuture of Zambia. It
Stresses the active participation of students in the learning process and encourages

14







