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Executive Summary 
National context / external factors 

1 Enrolment rates into primary schools in Lesotho have been above 80% since 2004; and at 

secondary level the enrolment rate rose from 19.2% in 2000 to 36.5% in 2012. Amongst the 

major obstacles to increased access and transition to secondary education are limited 

classroom accommodation and, given the high levels of poverty, the need to pay school fees.  

2 Discussions about introducing Advanced Subsidiary (AS) /Advanced (A) Levels into secondary 

schools have been taking place for some time; but the possibility has been accompanied by a 

number of uncertainties and little, if any, planning. The Government’s intention to move 

towards their introduction now appears, however, to be finally confirmed. At both ministry 

and university level, however, planning and the formulation of policy towards meeting that 

objective is – at best – only at an embryonic stage.  

3 The proposed introduction of AS / A Levels is part of a package of reforms, including the 

introduction of the Lesotho General Certificate of Secondary Education (LGCSE) aimed at 

raising the educational standards of students leaving secondary education and seeking entry 

to higher education, and the need for Lesotho to produce better qualified professional 

graduates to help with the major development objectives of the country. Introducing AS / A 

Levels into schools would make it possible to put the entry requirements into the National 

University on a par with those elsewhere in the world, and also enable young people to 

apply to universities outside the country. 

4 Some of those we interviewed took the view that as LGCSE had only recently made its 

appearance and was still in the very early stages of development it was too soon to start 

contemplating the possibility of introducing AS / A Levels into the educational system. Once 

LGCSE examinations were firmly embedded, say in 10 years, would be an appropriate time 

at which to consider moving towards advanced level1 examinations. Allied to the claim that 

it was too soon to make further changes was a concern that the country was not yet ready. 

The education sector, it was argued, has yet to confront successfully a number of serious 

challenges: generally low examination pass rates at Cambridge Overseas School Certificate 

(COSC) and other levels, limitations in the infrastructure, ineffective teaching and 

assessment practices and a critical shortage of competent mathematics and science 

teachers.  

5 Conversely, the majority of those we consulted were clear that although it should be done to 

a planned and realistic timetable, the introduction of AS / A Levels was necessary – not least 

economically - for the benefit both of the country and of the young people of Lesotho. They 

did not suggest, however, that it would be desirable or possible for all high schools to 

attempt to prepare students for advanced level examinations. The view that was put to us 

was that it should involve only a very small minority of outstanding schools, possibly as few 

as four. Different timescales and different models of A / AS Levels were suggested, but one 

proposal for example was for teaching to begin in 2020 with the first AS Level examinations 

in 2021 and the first A Level examinations in 2022.  

                                                           
1
 Unless otherwise stated, the description ‘advanced level’ encompasses both AS and A Levels 
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6 A number of reports and surveys have highlighted deficiencies in the teaching 

accommodation in schools, particularly in specialised facilities such as science laboratories 

and libraries.2 These shortcomings were evident in the majority of the schools that were 

visited. Surprisingly, however, in a recent study of the perceived causes of poor student 

performance in the COSC examinations only an insignificant proportion of respondents cited 

the lack of physical facilities (for example, libraries and laboratories) as being a factor.3  

7 The great majority of staff in the schools we visited were graduates, for the most part from 

NUL and mostly with degrees that combined education with subject specialisms. Many were 

enthusiastic about the possibility of teaching at a level beyond LGCSE, but very few were 

familiar with AS or A level syllabuses. Inevitably, therefore, they would be on a steep 

learning curve. This, allied to concerns about levels of teacher competence and supply,4 

points to the paramount need to give high priority to teacher in-service and pre-service 

training in planning for the introduction of advanced level courses. Support for such training 

could usefully be sought from international bodies with the relevant experience and 

expertise, and would almost certainly require substantial inputs from upper secondary 

school teachers with substantial experience of teaching AS/A level courses in the subjects to 

be offered in Lesotho.  

Resourcing AS / A Level courses 

8 In Chapter 3 we provide examples and case studies to illustrate the resource requirements, 

particularly in relation to the need for appropriately qualified teachers and teaching 

facilities, of providing for AS / A Level courses. We also consider, although necessarily only in 

broad terms, some of the financial considerations. This is clearly an area which will require 

much more detailed exploration.   

9 In this report we have looked at various aspects of the resourcing of AS / A Level provision in 

a small number of Lesotho schools. Some of the subjects most likely to be selected in the 

early stages are also ones that will require considerable infrastructure costs, and we have 

attempted to outline realistic costs for implementing such courses at a level that equates 

with good quality provision in other settings. In our view there is little point in proceeding 

with the introduction of AS / A Level courses unless adequate resources are available and we 

have highlighted in particular the infrastructure costs for areas such as science, so as to 

illustrate the scale of funding that could be required.  

                                                           
2 See for example, Mapheleba Lekhetho, Stakeholder Perceptions about Factors that Cause Poor Student 

Performance in Cambridge Overseas School Certificate (COSC) Examinations in Lesotho, , Int J Edu Sci, 5(4): 
385-395 (2013); and Mamalanga C Lebata & Awelani V Mudau ,Exploring Factors Affecting Performance in 
Biology 5090 at Selected High Schools in Lesotho, , Mediterranean Journal of Social Sciences, Vol 5 No 8 May 
2014 p 275 
3
 The actual numbers were: 13 (4%) students, 4 (4%) teachers, 7 (17%) principals, 2 (5%) deputy principals and 

4 (24%) school board members). Mapheleba Lekhetho, Stakeholder Perceptions about Factors that Cause Poor 
Student Performance in Cambridge Overseas School Certificate (COSC) Examinations in Lesotho, , Int J Edu Sci, 
5(4): 385-395 (2013) (p 392) 
4 ‘There is an undersupply of teachers in mathematics and sciences and an oversupply of Sesotho and English 

teachers’: Gita Steiner-Khamsi & Pulane Lefoka, Recruitment into Teaching, Teacher Development and Teacher 
Retention in Lesotho, UNICEF ESARO & UNICEF LESOTHO, March 2011 
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Introducing AS / A Levels: the experience of Namibia, Swaziland and Zimbabwe 

10 In order to inform phases four and five of the study we undertook a brief review of the 

available documentation relating to relevant developments within the education systems of 

neighbouring countries, in particular Namibia, Swaziland and Zimbabwe. These three 

countries face similar issues, but are at varying stages on the road to implementing AS / A 

Levels.  Their different experiences may, therefore, offer useful pointers to Lesotho.     

11 It is clear from the information we reviewed that there is already a good deal of relevant 

African experience of undertaking the kind of changes currently being considered by 

Lesotho.  This experience is especially valuable in pointing out some of the mechanisms 

required for successful implementation of AS / A Level teaching in an African context. As 

Lesotho formulates detailed plans for implementation and change, good use could be made, 

for example, of the Zimbabwe experience. Given the close proximity of Zimbabwe to 

Lesotho it is hoped that some close collaboration can be developed, so that there is African 

as well as wider international support in place for the change process that is envisaged.  

Implementing change 

12 The idea of developing upper secondary education beyond COSC / GCSE level has been 

discussed as an idea by many bodies and government departments over the last ten years. 

Such a development would in our view represent one of the biggest challenges ever faced 

within the education system in Lesotho and it can only be successfully achieved if all the 

major stakeholders agree to work together to plan the necessary course of action, 

including a realistic timetable for the various kinds of development work, the budget 

required, and several very important strategic elements of the phased implementation 

plan. 

13 For Lesotho not to go ahead with this development would, we consider, be very damaging 

for the overall development plan for the country. The absence of upper secondary education 

puts the country at a significant disadvantage when compared with competitor countries 

both in Africa and beyond. This development has the potential to greatly improve the 

educational and employment prospects for students emerging from schools in Lesotho. It 

will help them to gain access to a much wider range of tertiary education opportunities 

within Lesotho and beyond. It will also help to equip them with advanced level skills and 

knowledge that will improve their employment prospects whether or not they go on to 

study further at tertiary level. In addition, students given the opportunity to undertake 

upper secondary schooling will be able to further strengthen all phases of school education, 

as a proportion of them go on to qualify as school teachers and then share their own 

learning with students throughout Lesotho.   

14 Once the commitment has been confirmed, a clear and comprehensive plan needs to be 

established to ensure that the introduction of upper secondary schooling is achieved 

successfully. This requires that all the major stakeholders – the Ministry of Education and 

Training (MOET), the Examinations Council of Lesotho (ECOL), the National Manpower 

Development Secretariat (NMDS), the Council on Higher Education (CHE), the National 

Curriculum Development Centre (NCDC), the National University of Lesotho (NUL) and the 
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schools - work together in a coordinated way over a period of time laying the foundations 

for this substantial upgrading of secondary education throughout Lesotho. Given that this 

development will represent one of the biggest challenges ever undertaken within the 

Lesotho education system, it will need a substantial period of planning, preparation and 

development activities to ensure that it is achieved successfully. To try to introduce upper 

secondary education without the necessary elements of a successful implementation plan 

could end up doing more damage than good, and would be highly detrimental to the future 

interests of Lesotho. 

Recommendations 

15 On the basis of the various strands of work described in this report we wish to make a set of 

clear recommendations for taking forward the introduction of AS / A Levels and the 

development of upper secondary education in Lesotho. A detailed justification for each of 

these recommendations is given in chapter 5 of the report. 

(i) We regard the time as being right for the major stakeholders to confirm their 

intention to move forward with the introduction of AS / A Levels and agree a 

detailed plan for progressing the many different actions specified in this report to 

bring this development to a successful conclusion. 

(ii) For this goal to be achieved we recommend the formation of an Upper Secondary 

School Task Force with high level engagement from MOET, ECOL, NMDS, CHE, NCDC 

and NUL. This task force needs to be given the necessary resources and guidelines, 

so that it can take a lead in mapping out the implementation process proposed in 

this report. 

(iii) We strongly recommend that early in the development process an agreement is 

signed with a major international examination authority, which already runs fully 

accredited upper secondary school examinations, to work with ECOL to ensure the 

successful introduction of new examinations which will be directly calibrated against 

recognised educational qualifications such as AS / A levels and / or the International 

Baccalaureate (IB). In addition to providing support this body could also act in a 

monitoring and evaluation role. 

(iv) Following the establishment of the Task Force and agreement with the international 

partner, five years should be regarded as the minimum amount of time required for 

the implementation of upper secondary level examinations. A realistic target would 

be to start teaching AS / A Levels in 2021 with first examinations in 2022/23. 

(v) (a) Provision should be limited to no more than eight advanced level subjects 

selected from high priority areas. These are likely to include biology, chemistry, 

physics, mathematics, English, economics and one or two arts / humanities subjects. 

(b) Upper secondary education should be introduced into a maximum of four 

secondary schools in the first instance. These schools will need to offer boarding 

arrangements in order to support access to upper secondary education for students 

from throughout Lesotho. We also recommend that they continue to offer lower 
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secondary education, so that teachers can support the transition onto upper 

secondary courses for high achieving students. 

(vi) A suitable cohort of secondary school teachers in selected subjects needs to be 

identified so that they can be fully prepared for advanced upper secondary school 

teaching through a well-designed and prolonged programme of in-service training 

(INSET) and support. 

(vii) At as early a stage as possible, NUL should introduce into its teacher education 

programmes in selected subjects, new provision to ensure that the upper secondary 

school teachers trained at NUL are equipped with the skills and knowledge needed 

to prepare them as effective teachers of post-LGCSE courses.  

(viii) NUL and other institutions offering degree level programmes should be encouraged 

to review both their admissions requirements and the content and structure of their 

degree programmes so that they are ready to accept students with upper secondary 

education qualifications from 2023. What is currently the first year of a four year 

degree programme will not be required for students entering with A Level 

qualifications. Admissions for students with A Level qualifications would be based 

upon A Level rather than LGCSE grades and appropriately qualified students would 

be expected to enter the second year of a four year degree course.  In the short to 

medium term at least, HEIs will need to consider running both three and four year 

degree programmes with elements of overlap between them. 

(ix) In order to ensure an appropriate level of synergy between the secondary and the 

tertiary curricula, particularly but not exclusively between AS / A Level and degree 

syllabuses, there should be an HEI presence on all school curriculum working groups. 

(x) Consideration should be given to strengthening and increasing the capacity of 

Technical and Vocational Education and Training (TVET) courses and qualifications 

for students wishing to proceed beyond the COSC / LGCSE level but for whom AS / A 

Levels would not be appropriate.   

(xi) A robust costing of all the elements involved in implementing the proposed 

programme needs to be conducted before it is launched.  

1 Introduction  
 

1.1 In November 2014 the Council on Higher Education (CHE) commissioned AlphaPlus 
Consultancy, in conjunction with Pearson, to undertake a research study to evaluate the 
readiness of the senior secondary school system in Lesotho to offer Advanced Subsidiary 
(AS) and Advanced (A) Level examinations, and what the implications of this might be for 
higher education institutions (HEIs).  

 
1.2 Whilst acknowledging that the introduction of AS / A Levels would be a progressive move 

that would go a long way towards improving the quality of education, CHE were conscious 
that in both content and delivery they are very demanding qualifications. There would 
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undoubtedly be demands in relation, for example, to the appropriateness of school facilities 
and the availability of suitably qualified teachers. CHE were concerned, therefore, that the 
issues involved in introducing these qualifications should be determined in a systematic 
manner.5  

 

1.3 Given this aim, the objectives of the study have been: 
 

 to assess the state of readiness of senior secondary level schools to offer AS or higher school 
leaving qualifications;  

 to assess the state of readiness of HEIs to accommodate students with AS or higher school 
leaving qualifications;  

 to identify the resources (financial, human and in terms of facilities such as classrooms, 
laboratories and others) that would be required by secondary education to offer AS or 
higher qualifications;  

 to identify the resources, both financial, human and facilities, that would be required by HEIs 
to produce teachers that are adequately prepared to teach at AS or higher levels in the 
senior secondary school system once they graduate;  

 to determine the implications for institutions offering four-year degree programmes;  

 to determine the implications for HEIs of reviewing the entry requirements for their 
programmes;  

 in the event that the introduction of the AS or higher qualification is done concurrently with 
COSC / LGCSE, to determine how students with the qualification would be treated at HEIs 
during the transition phase;  

 to determine the contribution that could be made by HEIs to review and reform the curricula 
and syllabi for primary and secondary education in order to ensure they are congruent with 
the requirements of the higher education subsector;  

 to assess the articulation of AS / A levels with South African Development Community 
(SADC) countries’ universities and the admissibility of Basotho graduates at this level.  

1.4  The study has been conducted in five phases designed to address the specific objectives 

of the survey. Whilst there was necessarily a degree overlap, each of the phases was 

largely discrete and intended to run consecutively as illustrated in Figure 1.  Data was 

collected via:  

i. a review of relevant strategy documents, reports from government bodies, 

surveys by international organisations and research studies;  

ii. interviews with Principals and staff at 10 high schools selected by CHE;  

iii. interviews with officers and members of staff at the Ministry of Education and 

Training (MOET), the Examinations Council of Lesotho (ECOL), the National 

Manpower Development Secretariat (NMDS), CHE, the National University of 

Lesotho (NUL); and  the Lesotho College of Education;  

iv. group consultation meetings with all the other main providers of higher 

education in Lesotho (this included two meetings at CHE with ten different 

providers at which questionnaires were also completed by both staff and student 

representatives. (See Appendix II).    

(A list of the institutions and individuals consulted is given in Appendix I) 

                                                           
5
 Research Agenda for the Higher Education Sub-sector (2013/14 - 2023/24), Council on Higher Education, June 

2013, p 19 
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In order to inform phases 4 and 5 of the study we also undertook a brief review of relevant 
developments within the education systems of neighbouring countries, in particular 
Namibia, Swaziland and Zimbabwe. (See chapter 4) 

 
 

Figure 1: Phases of the study 

    

1.5 Overall in the study we have employed a combination of three approaches: (i) an 

assessment of change readiness; (ii) gap analysis to identify the extent of the divide between 

the current position and the stated goal; and (iii) an incremental outline of the necessary 

steps towards the objective of introducing AS / A Levels. 

1.6 The purpose of a change readiness assessment (see Figure 2) is to analyse the extent of 
preparedness of the conditions, attitudes and resources at all levels in a system that are 
needed for change to happen successfully.6 
In summary change readiness can be defined as having, at each level: 

 
 the right conditions and resources in place to support the change process; 
 a clear vision and objectives for the intended change; and 
 the motivation and attitudes to engage with the change and make it work. 

Figure 2: Factors to consider in assessing change readiness in the education system 

                                                           
6
 See for example: LenCD Learning Network on Capacity Development, http://www.lencd.org/learning/howto-

readiness 
 

http://www.lencd.org/learning/howto-readiness
http://www.lencd.org/learning/howto-readiness
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1.7 Figure 3 below expresses in diagrammatic form the way in which we have linked the three 
approaches in order to put forward a staged approach towards the introduction of AS / A 
Levels. (See Chapter 5) 

 
Figure 3: An incremental approach towards the introduction of AS/A Levels 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 

Phases 2 and 3 
Where the education system is now: its 
existing capacities and the relevant factors 
that will enable it to contribute towards 
achieving the development goal 

Phase 4 
What additional capacity / enhanced quality 
of input would be needed to enable the 
system to move forward in the direction of 
the development goal? 

Gap 

analysis Phases 4 and 5 
Route map / milestones 

Development goal  
Introduction of 

AS/A Levels  

Impact assessment 
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2 Readiness for change 

2.1 National context / external factors 
2.1.1 Enrolment rates into primary schools in Lesotho have been above 80% since 2004; and at 

secondary level the enrolment rate rose from 19.2% in 2000 to 36.5% in 2012. Amongst the 
major obstacles to increased access and transition to secondary education are limited 
classroom accommodation and, given the high levels of poverty, the need to pay school fees. 
According to a 2012 World Bank study, Lesotho allocates 36.4% of education expenditure to 
tertiary level studies, compared to 36% for secondary, 20.5% for primary and less than 1% 
for early childhood care. The education sector receives approximately 16% of the annual 
budget, more than other countries in the region.7 

 
2.1.2 Discussions about introducing AS / A Levels into secondary schools have been taking place 

for some time, for some 10 years according to one interviewee; but the possibility has been 
accompanied by a number of uncertainties and little, if any, planning. In presenting his 
2013/2014 budget, the Minister of Finance noted that not only was the Government 
localising the secondary leaving examination, it was also ‘in the process of … introducing A-
levels’.8 In their annual report for 2013-2014 the Examinations Council (ECOL) noted that 
‘the introduction of the AS levels and A levels is still on hold’.9 The Government’s intention 
to move towards their introduction now appears, however, to be finally confirmed. One of 
the objectives identified in the recent strategic plan is to ‘develop capacity and systems that 
will facilitate the introduction of A-levels’.10 At both ministry and university level, however, 
planning and the formulation of policy towards meeting that objective is – at best – only at 
an embryonic stage. 

 
2.1.3 The proposed introduction of AS / A Levels is part of a package of reforms aimed at raising 

the educational standards of students leaving secondary education and seeking entry to 
higher education, and the need for Lesotho to produce better qualified professional 
graduates to help with the major development objectives of the country. A recent survey 
reported, for example, that: ‘Representatives of HEIs also indicated that many of those who 
do achieve a COSC pass do not have sufficient skills in English Communication, Mathematics 
and the Sciences to successfully pursue studies at HE level.’11 Introducing AS / A Levels into 
schools would make it possible to put the entry requirements into the National University on 
a par with those elsewhere in the world, and also enable young people to apply to 
universities outside the country. 

 
2.1.4 The ability to enrol in international institutions very much depends on the qualifications 

recognised as equivalent or comparable to the normal entry qualifications required of local 
students. Without that recognition, access to higher education becomes impossible. For 
students on short-term mobility programmes such as student exchange and study abroad 
programmes, the ability to transfer academic credits earned at one institution to another 
becomes important and also depends on recognition of credits acquired. To this effect, 

                                                           
7
 African Economic Outlook (AEO), Lesotho 2014, (www.africaneconomicoutlook.org) 

8
 Budget Speech to Parliament for the 2013/2014 Fiscal Year, Leketekete Victor Ketso, Minister of Finance, 

Maseru, Lesotho, 22 February 2013, para 65 
9
 Examinations Council of Lesotho, Council Report 2013-2014, July 2014, pp 3 and 74-77 

10
 National Strategic development Plan, 2012/13 – 2016/17, Government of Lesotho, 2014, p 114 

11
 Developing a Higher Education Policy & Strategic Plan for the Kingdom of Lesotho: Situational Analysis, 

Council on Higher Education, 17 February 2012, p26 

http://www.africaneconomicoutlook.org/
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current efforts by SADC countries to develop a regional qualifications framework (SADCQF) 
need to be commended, as this will enhance harmonisation and facilitate recognition of 
qualifications in the region.12 

 

 
Entry into South African Universities 

 
Candidates who did not follow the formal secondary school route in the South African 
schooling system need to qualify for a certificate of complete or conditional exemption. 
Higher Education South Africa (HESA) represents 23 public universities in South Africa and 
they will grant matriculation exemption certificates provided candidates meet one of the 
following criteria: 

 Pass marks in two A Levels and three IGCSE/O Levels at grade C 
               OR 

 Pass marks in three A Levels and one Cambridge IGCSE/O Level at grade C 
               OR 

 Four AS Levels at grade D or above (including English Language) and one IGCSE/O 
Level at grade C. 

 

 
2.1.5 A further aspect of Lesotho’s educational reforms is a programme to replace the Cambridge 

Overseas School Certificate (COSC) with a locally developed Lesotho General Certificate of 
Secondary Education (LGCSE). This programme, which is being developed over a number of 
years, is currently in the second of four stages. (See Figure 4) LGCSE is benchmarked against 
the International General Certificate of Secondary Education (IGCSE) and in terms of 
standards, LGCSE is equivalent to O Level, Botswana (BGCSE), Namibia (NGCSE) and 
Swaziland (SGCSE). It is accredited by Cambridge International Examinations (CIE) and is 
recognised internationally. COSC, made up of Cambridge GCE O level examinations, will 
continue to sit alongside LGCSE during the transition period. In addition, some schools also 
prepare students for the International General Certificate of Secondary Education (IGGCSE), 
either exclusively or in selected subjects. 

 

Figure 4: Stages in the development of LGCSE (2012-2016)13 
 

Stage 1 (January 2012-November 2014) 
The LGCSE Syllabus with Specimen Papers and Mark Scheme were produced in Lesotho for the 
Group 1 subjects: English Language, Mathematics, History, Geography, Physical Sciences and 

Development Studies. Training was provided to the subject panels responsible by CIE. These syllabuses 
were introduced in Lesotho schools in January 2013, for 2014 examinations.  
The Group 1 subjects are taught alongside Cambridge O Levels in the other subjects, and they will 
be examined together in October /November session in 2014 using the O Level model and grade 
set (A*-E). N.B. the current numeric grades are dropped, and the group award is discontinued.  

Stage 2 (January 2013 – November 2015) 
The LGCSE Syllabus with Specimen Papers and Mark Scheme are produced in Lesotho for the 
Group 2 subjects: English Literature, Biology, Accounting, Design & Technology, Religious Studies, 

                                                           
12

 Building regional higher education capacity through academic mobility, Southern African Regional 
Universities Association (sarua), Leadership dialogue series, volume 3, number 1, 2011 
13

 Stages of the Development of the Lesotho GCSE: Collaboration between the Examinations Council of Lesotho 
and Cambridge International Examinations, Examinations Council of Lesotho (ECOL), 
http://www.examscouncil.org.ls/pdf/Stages%20of%20the%20Development%20of%20the%20Lesotho%20GCS
E%20(4).pdf 

http://www.examscouncil.org.ls/pdf/Stages%20of%20the%20Development%20of%20the%20Lesotho%20GCSE%20(4).pdf
http://www.examscouncil.org.ls/pdf/Stages%20of%20the%20Development%20of%20the%20Lesotho%20GCSE%20(4).pdf
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and Agriculture. Training is provided to the subject panels by Cambridge.  
These syllabuses were introduced in the school system from January 2014.  
Support from Cambridge was also provided to the Sesotho subject panel to bring their subject 
into alignment with the new developments.  
The Group 1 and Group 2 subjects (including Sesotho) are taught alongside Cambridge IGCSE 
subjects, which replace the old O Levels, and they are all examined together in 
October/November 2015.  
Teacher training was delivered in 2013 to the teachers of the new IGCSE subjects: Business 
Studies, Economics, ICT and Travel & Tourism. These courses were introduced in the school 
system from January 2014.  

Stage 3 (January 2014 – November 2016) 
The Syllabus, Specimen Papers and Mark Scheme are produced in Lesotho for the Group 3 
subjects: Fashion & Textiles and Food &Nutrition. Training will be provided to the subject panels 
responsible by Cambridge.   
These courses will be introduced January 2015.  
The Group 3 subjects will be taught alongside the new Cambridge IGCSE subjects, and they will be 
examined together in October /November session in 2016. 

Stage 4 

Not yet defined; as expertise will need to be built up in the teaching and examining of the newly 
introduced subjects (Business Studies, Economics, ICT and Travel & Tourism) before Lesotho 
subject panels can produce syllabuses and examination papers that meet the Cambridge 
Standards for accreditation. Other subjects may also be added to the curriculum later.  

 
2.1.6 Some of those we interviewed took the view that as LGCSE had only recently made its 

appearance and was still in the very early stages of development it was too soon to start 
contemplating the possibility of introducing AS / A Levels into the educational system. Once 
LGCSE examinations were firmly embedded, say in 10 years, would be an appropriate time 
at which to consider moving towards advanced level14 examinations. 

 
2.1.7 Allied to the claim that it was too soon after the introduction of LGCSE examinations to 

make further changes was a concern that, in the words of one interviewee, the country was 
not yet ready for them. The education sector, it was argued, has yet to confront successfully 
a number of serious challenges: generally low examination pass rates at COSC and other 
levels, limitations in the infrastructure, ineffective teaching and assessment practices and a 
critical shortage of competent mathematics and science teachers. A number of recent 
studies attest to these weaknesses in the system.15 And, indeed, the Minister of Finance in 
outlining last year how the Government proposed to address the challenges, referred to the 
‘poor quality of education’ in the country.16  

      
2.1.8 Conversely, the majority of those we consulted were clear that although it should be done to 

a planned and realistic timetable, the introduction of AS / A Levels was necessary – not least 
economically - for the benefit both of the country and of the young people of Lesotho. They 
did not suggest, however, that it would be desirable or possible for all high schools to 
attempt to prepare students for advanced level examinations. The view that was put to us 
was that it should involve only a very small minority of outstanding schools, possibly as few 
as four. Different timescales and different models of A / AS Levels were suggested, but one 
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 Unless otherwise stated, the description ‘advanced level’ encompasses both AS and A Levels 
15 See for example: Mapheleba Lekhetho, Stakeholder Perceptions about Factors that Cause Poor Student 

Performance in Cambridge Overseas School Certificate (COSC) Examinations in Lesotho, , Int J Edu Sci, 5(4): 
385-395 (2013) 
16

 Budget Speech to Parliament for the 2014/2015 Fiscal Year, Leketekete Victor Ketso, Minister of Finance, 
Maseru, Lesotho, 20 February 2014, para 78 
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proposal for example was for teaching to begin in 2020 with the first AS Level examinations 
in 2021 and the first A Level examinations in 2022.  

 

2.2 School organization / resources  
2.2.1 Amongst the strategic objectives and actions identified in the current National Strategic 

Development Plan are a number which are pertinent to this study. Under the objective of 

promoting enrolment and improving the infrastructure and quality of the curriculum and 

teaching of mathematics and science at all levels, the strategy specifies: 

 improving teacher training programmes in mathematics and science; 

 establishing incentive schemes for mathematics and science teachers; 

 upgrading laboratories; and 

 increasing the availability of appropriate mathematics and science teaching materials. 

The strategy refers also to the need to improve access to educational material, knowledge 

and information by, for example, strengthening the library system and developing the use of 

ICT and e-based learning.17  

In our estimation, achieving all of these goals is a necessary condition of introducing AS / A 

Levels into schools successfully. 

2.2.2  A number of reports and surveys have highlighted deficiencies in the teaching 

accommodation in schools, particularly in specialised facilities such as science laboratories 

and libraries.18 These shortcomings were evident in the majority of the schools that were 

visited. Some had too few laboratories, whilst others had laboratories that were too small or 

too ill-equipped to be able to teach three sciences effectively.  In one instance, although the 

laboratories were adequate in terms of number, size and provision of benches, because of 

damaged pipework neither water nor gas had been available for some 15 years. Only in one 

of the schools was the library accommodation such that it enabled students to have ready 

access to books and could also be used for teaching. Uniquely, this school employed a full-

time librarian. Elsewhere, however, libraries were commonly accommodated in a cramped 

and uninviting space, appeared to be seldom used and were little more than storerooms. 

One of the schools had neither laboratories nor a library. 

(In Appendix III of this report we include extracts from sample AS / A Level examination 

syllabuses in biology, chemistry and physics specifying the requirements relating to 

practical work). 

2.2.3 Surprisingly, however, in a recent study of the perceived causes of poor student 

performance in the COSC examinations only an insignificant proportion of respondents cited 
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 National Strategic Development Plan 2012/13 – 2016/17, Government of Lesotho, September 2012, pp 107-
108 
18 See for example, Mapheleba Lekhetho, Stakeholder Perceptions about Factors that Cause Poor Student 

Performance in Cambridge Overseas School Certificate (COSC) Examinations in Lesotho, , Int J Edu Sci, 5(4): 
385-395 (2013); and Mamalanga C Lebata & Awelani V Mudau ,Exploring Factors Affecting Performance in 
Biology 5090 at Selected High Schools in Lesotho, , Mediterranean Journal of Social Sciences, Vol 5 No 8 May 
2014 p 275 
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the lack of physical facilities (for example, libraries and laboratories) as being a factor.19 This 

may be part of the explanation why insufficient urgency and attention have been given to 

the desirability of upgrading and maintaining such specialist accommodation. It may also 

reflect a particular view about the nature of the educational process. (See 2.3.2 and 2.3.3 

below) 

2.2.4 All of the schools had at least one computer laboratory, although in some cases the rooms 

were somewhat cramped and did not appear to be extensively used for either teaching or 

individual research purposes. Many of the computers were old. In only one of the schools 

was there evidence of ICT being integrated into teaching and learning in subject classrooms. 

How far this is a result of a shortage of equipment, the unsuitably of many classrooms or 

concerns about security on the one hand, and teacher resistance on the other is difficult to 

gauge. A study in 2008, for example, suggested that the virtual absence of any consistent 

integration of technology as a teaching and learning tool is a result of poor planning and lack 

of training for teachers.20 Whatever the reasons, however, the issue of how to enable 

teachers and students to have ready and informed access to information technology will 

need to be addressed.   

2.2.5 Experience of introducing advanced level examinations elsewhere indicates the extent of the 

changes that have to be made. Speaking at a conference in 2012, the Principal of a High 

School in Swaziland stressed that the transition from IGCSE to AS seemed to be a huge jump 

and posed considerable challenges to students She advised that there was a dire need for 

resources such as a music studio, a room for Art and Design, new technologies and so on, for 

the programme to be a success. The Principal also argued that boarding facilities were 

necessary and that the current school development plan included the establishment of an 

AS Centre and the upgrading of the school to offer A-Levels. She noted that the A-Level 

programme was largely research based.21 (See also Case study 4) 

2.3 Teaching staff / pedagogy 
2.3.1 As one head of department familiar with the demands of advanced level teaching expressed 

it to us, ‘it’s a big jump in standards from GCSE to A Level’. She was referring particularly to 

mathematics, but the same holds true generally. The great majority of staff in the schools 

we visited were graduates, for the most part from NUL and mostly with degrees that 

combined education with subject specialisms. Many were enthusiastic about the possibility 

of teaching at a level beyond LGCSE, but very few were familiar with AS or A level syllabuses. 

Inevitably, therefore, they would be on a steep learning curve. This, allied to concerns about 
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 The actual numbers were: 13 (4%) students, 4 (4%) teachers, 7 (17%) principals, 2 (5%) deputy principals and 
4 (24%) school board members). Mapheleba Lekhetho, Stakeholder Perceptions about Factors that Cause Poor 
Student Performance in Cambridge Overseas School Certificate (COSC) Examinations in Lesotho, , Int J Edu Sci, 
5(4): 385-395 (2013) (p 392) 
20

 Kalanda K and De Villers M R, Toward ICT Integration in the Science Classroom: A Comparative Study of 
Cases in Lesotho and South Africa, 2008   
21 Report of the Higher School Leaving Qualification Consultative Meeting, University of Swaziland, 5 

December, 2012  
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levels of teacher competence and supply,22 points to the paramount need to give high 

priority to teacher in-service and pre-service training in planning for the introduction of 

advanced level courses. Support for such training could usefully be sought from international 

bodies with the relevant experience and expertise. It would almost certainly require inputs 

from upper secondary school teachers; and from teacher educators with substantial 

experience of teaching AS / A level courses in the subjects to be offered in Lesotho and/or in 

constructing relevant in-service and pre-service programmes for teachers preparing to teach 

such programmes.  

2.3.2 In the 2008 Curriculum and Assessment policy, MOET stressed the need to shift the 

prevailing pedagogy more towards methods that can develop creativity, independence and 

‘survival skills’ in learners. 

“In essence learners should assume greater responsibility for their own learning 

processes. Therefore, the new trend should be a move from teaching to facilitating 

learning; from transfer of facts to student construction of knowledge; from 

memorization of information to analysis, synthesis, evaluation and application of 

information; from knowledge acquisition to development of knowledge, skills, values 

and attitudes; from categorized knowledge (traditional subjects) to integrated 

knowledge (broader learning areas); from didactic teaching to participatory, activity-

centred and interactive methodologies.”23 

2.3.3 Although very little classroom teaching was observed during the visits, anecdotal evidence 

suggested that there is still a long way to go towards achieving this pedagogical goal. One 

school principal, for instance, suggested that a particular challenge facing the introduction of 

A Levels at an appropriate standard would be that of persuading students - and their 

teachers – to adopt a less passive approach. He felt that it would take some time for 

students to learn to think critically, to weigh evidence, to develop and test hypotheses, and 

to express themselves clearly and coherently. All of these were necessary elements in 

advanced level study, but were not ones that were currently encouraged or fostered in the 

great majority of Lesotho schools.  

                                                           
22 ‘There is an undersupply of teachers in mathematics and sciences and an oversupply of Sesotho and English 

teachers’: Gita Steiner-Khamsi & Pulane Lefoka, Recruitment into Teaching, Teacher Development and Teacher 
Retention in Lesotho, UNICEF ESARO & UNICEF LESOTHO, March 2011 
23

 Curriculum and Assessment Policy, Education for Individual and Social Development, MOET, June 2008 
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3 Resourcing AS / A Level courses  
3.1 In this chapter we provide examples and case studies to illustrate the resource 

requirements, particularly in relation to the need for appropriately qualified teachers and 

teaching facilities, of providing for AS / A Level courses. We also consider, although 

necessarily only in broad terms, some of the financial considerations. This is clearly an area 

which will require much more detailed exploration.   

3.2 There is general agreement that the first introduction of AS / A Level courses in Lesotho will, 

for a variety of reasons, need to be in a restricted range of probably no more than eight 

subjects. Some of the subjects most likely to be selected to be in this group are also ones 

that will require considerable infrastructure costs. We have, therefore, attempted to outline 

realistic costs for implementing such courses at a level that equates with good quality 

provision in other settings. In our view there is little point in proceeding with the 

introduction of AS / A Level courses unless adequate resources are available, and we have 

highlighted in particular the infrastructure costs for areas such as science, so as to illustrate 

the scale of funding that could be required. 

3.3 Teacher qualifications 

3.3.1 In his study of AS / A Level science education in Zimbabwe, Chavunduka distinguished 

between two categories of A level teachers in terms of the qualifications they possessed.24 

The first held either a Bachelor’s degree in Education (B Ed) or a licentiate degree (Lic) in a 

particular teaching subject. Chavunduka’s findings, however, suggested that neither of these 

two degrees provided teaching subject content to a sufficient depth to enable teaching the 

subject at A Level. And, an unspecified number of such teachers had given up teaching A 

Level sciences and mathematics.   

3.3.2 The second category of teachers had a Bachelor of Science (BSc) degree in a science subject 

or mathematics, but did not have a graduate diploma in education. This group Chavunduka 

referred to as ‘content teachers’, rich in subject content knowledge, but with no basic 

training in education.  

3.3.3 These perceived deficiencies – on the one hand of subject knowledge and on the other of 

pedagogical skill – coupled with chronic shortages in teaching materials, resulted in an 

annual A Level pass rate (A - E grades) which averaged a disappointing 60%. Of those, only 

10% were in the highest A - B range. 

3.3.4 Whilst there is a considerable body of evidence pointing to the importance of the part 

played by subject knowledge in all levels of teaching, it assumes particular significance in the 

context of AS / A Level courses. In a survey carried out in a UK school that consistently 

achieved very good A Level results, for example, some 88% of students considered that the 

teacher’s subject knowledge was ‘important’ or ‘very important’ to a successful A Level 
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lesson – a view echoed both by staff and other research findings.25 Generally, the survey 

suggested, problems may arise when: (i) students feel that the teacher is not sufficiently 

knowledgeable about the subject material; or (ii) teachers possess strong subject knowledge 

but lack the ability to communicate this to students in a manner that is approachable and on 

a level they understand. As with Chavunduka’s study, this research points to the paramount 

requirement for teachers on advanced level courses to have both a high level of subject 

content knowledge and, in the term associated with the American educator Lee Shulman, 

‘pedagogical content knowledge’.   

3.4 Teaching and learning provision  

In this section we look at a few examples of existing AS /A  Level course specifications and 

inspection reports, from both the UK and countries in Africa, in order to give an indication of 

the type of teaching and learning approaches that are expected, and the basic resources that 

are required to support them. 

3.4.1 ICT 

 
AS / A Level in Applied ICT: Unit 1, The Information Age (internally assessed) 

Extracts from the course requirements 
 

You will need to find out about the types of online services available, including:  
1. communication, eg email, instant messaging, newsgroups, online conferencing, 

blogs, social networking  
2. real time information, eg train timetables, news services, traffic reports, weather  
3. commerce, eg shopping, banking, auctions  
4. government, eg online tax returns, e-voting, applications for services/grants, 

revenue collection  
5. education, eg online learning/training, VLEs  
6. business, eg videoconferencing, collaborative working, business networks  

7. entertainment, eg multi-user games, radio players  download services, eg music, 
film, upgrades, software  

8. web storage  
9. online mapping and route planning (not Sat Nav).  

 
You will be expected to explore and evaluate a range of different types of services available 
online, considering factors such as target audience, benefits and drawbacks, fitness for 
purpose, possible enhancements, non-internet alternatives etc. 
  
From your investigation of different types of online services, you will be able to assess the 
current scope and limitations of the internet as a whole. 
 
Learners must submit their work for each internally assessed unit in an e-portfolio. This will 
allow assessors and moderators to view their evidence on-screen. This has obvious 
advantages for some types of evidence, namely products that were designed to be 
viewed/used on-screen, such as the e-book produced in Unit 1 and the website produced in 
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Unit 5. However, it also gives learners an opportunity to present information in multimedia 
form, using, for example, audio and/or video to comment on their work and capture 
ephemeral evidence such as working with others. Being able to present evidence effectively 
in an e-portfolio is an important skill. 
The e-portfolio must be constructed so that its contents can be accessed using 5th 
generation, or equivalent, web browsers, such as Microsoft Internet Explorer version 5 or 
Netscape Navigator version 5.  
Learners may need access to suitable conversion software and compression software. 
Learners will need to be taught techniques for optimising available storage space and will be 
expected to limit the size of their e-portfolios. 
 

 

 

AS / A Level in Applied ICT: Unit 1, The Information Age (internally assessed) 
Resources 

Equipment  
 
Learners should have access to:  

 desktop/laptop computers ideally with the following minimum specification (based 
on the Becta workstation specification 2/10/03):  
- 256MB memory 
- 1.7Ghz Intel processor or equivalent  
- 40GB hard drive  
- video card with 32MB memory  
- CD/DVD 
- some form of rewritable media 
- UK keyboard and pointing device 
- colour, high resolution monitor, capable of supporting 1024x768 
- sound output (16 bit soundcard, output through speakers/headphones) 
- sound input (microphone)  

 printing facilities  

 digital camera, scanner, tape recorder  

 sufficient individual storage space  

 internet access (broadband)  

 Windows XP operating system or equivalent  

 software:  
- word processing, eg Microsoft Word, OpenOffice Writer 
- presentation, eg Microsoft PowerPoint, OpenOffice Impress 
- web authoring, eg FrontPage 2003, Quanta+, Mozilla Composer, Publisher 2003 
- graphics, eg CorelDraw, Adobe Photoshop Elements 

 

 

3.3.2 Mathematics 

 (i) Sample course description 
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1   Case Study 
Extract from a UK Sixth Form College (16-19) prospectus for students  

 
Minimum Entry Requirements 
5 GCSEs at Grades A*- C including English and Grade A or A* in GCSE Mathematics. 
It is also vital to your success that you enjoy using algebraic skills (such as solving equations, 
factorising quadratics, and working with surds and indices) to solve problems. You will be 
given an extensive task to complete after Taster Day in order to practise these skills before 
you begin your course. 
 
Course Content 
AS Mathematics comprises two modules in pure mathematics and one module in statistics. 
The course includes working with graphs, trigonometry, logarithms and calculus. All of these 
require good algebraic and problem solving skills, which are developed throughout each 
topic. You will need at least an A grade in GCSE Mathematics. 
Methods of Teaching 
Classes will be varied, comprising investigations, class discussions and considerable use of 
appropriate IT resources - including the extensive use of a graphical calculator and 
commercial software. Your teachers will show you how to make effective use of the 
department intranet. They will make use of electronic whiteboards, and a suite of 
computers housed within the mathematics department. You will be set work frequently and 
the subject content will be assessed regularly by means of tests and common assignments. 
There is a well-resourced workshop, available every lunchtime for students, to gain 
additional support. There are teachers and upper sixth students present at each session to 
offer you help. 
Methods and Patterns of Assessment 
There is no coursework in any of these AS courses. In the A2 year there is one piece of 
coursework in the Core 3 module (completed in June/July of first year). For Use of Maths 
there are two pieces of coursework in the A2 year. 
Financial Implications 
You will need to purchase your own textbooks, stationery and a graphical calculator. The 
College sells the Casio fx9750 model for about £50. There is another calculator available for 
about £15 (Casio fx991) which has many useful facilities, but does not draw graphs. 
The College has a Student Support Fund for those students who have difficulty meeting 
these costs. 
Career Progression 
A pass in A level Mathematics provides a sound basis for many degree courses but is 
essential for those studying courses with a high level of mathematical content, e.g. 
Mathematics, Statistics, Engineering and Economics. 

 

 

 

(ii) Good practice in teaching A / AS Level mathematics  
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2  Case Study 
Effective support for advanced level mathematics students  

(UK inspection report, Ofsted, June 2011) 
 
Students on the right courses  
 
Providing the right menu of courses is an important feature of the offer at the college. AS 
level ‘use of mathematics’ was introduced in September 2010, with the option to continue it 
into a second year at A2. The course is appropriate for students with a grade B at GCSE who 
want to extend their study of mathematics beyond GCSE but who are more interested in its 
application than in theoretical ideas. Although not suitable for students aiming to study 
mathematics or some engineering courses at university, it is an acceptable A level for many 
other higher education courses requiring knowledge and use of mathematics at advanced 
level, such as business studies, biology, geography or psychology. ‘We’ve designed it for 
students who like maths, but don’t find it easy’, says the curriculum manager for ‘use of 
maths’. 
 
Students study three modules at AS level, all of which are equally weighted. Algebra builds 
on their GCSE knowledge of quadratics and trigonometry. The laws of logarithms and graph 
transformations are studied and used to model real life data. In the free-standing 
mathematics qualification (FSMQ), ‘data analysis’, students use real data to study normal 
distribution and regression and to summarise and display statistical information. FSMQ 
‘Decision Mathematics’ looks at the use of algorithms, graphs and networks to solve 
problems such as choosing the shortest route for a delivery van. 
 
In the second year, at A2, students study three units: calculus (building on numerical and 
algebraic methods previously learned); mathematical applications and project work; and 
mathematical comprehension, where they solve real-life problems using techniques learned 
from all the previous modules. ‘Use of maths’ students are in classes of no more than 18, 
and have their own dedicated room for the subject. Students enjoy the practical approach in 
lessons, and like applying concepts to real life situations. 
 
All AS-level mathematics students study a common curriculum that builds on the work they 
did at GCSE and staff focus closely on helping students to make the transition to advanced 
level work during lessons. Their progress is monitored closely and they are given the 
opportunity to change course if they wish. Although most stay with their intended AS 
mathematics course, a small number have chosen this bridging period to transfer to the ‘use 
of mathematics’ AS course, when they found other topics too theoretical.  
 
All students with a grade B in GCSE mathematics are required to attend an additional 
mathematics lesson each week. ‘There are good links between topics taught in these 
different lessons’ say students. Schemes of work for the AS course and the additional 
mathematics lessons are carefully linked so that each support class revisits the topic taught 
in the previous week’s AS lessons. This gives teachers more time to consolidate learning and 
to provide additional practice for students. Particular emphasis is placed on the topics that 
students find most difficult. Students take staged tests five weeks after starting the course, 
and are allowed to drop these extra lessons if they gain over 60% in their tests. However, 
many students choose to continue with them because they find them so helpful. A ‘drop-in’ 
mathematics workshop is also open for all students to attend and get extra guidance and 
support if they find they need it.  
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Support from technology  
 
However, the most innovative solution to providing additional support for students came to 
the Senior Curriculum Manager for Mathematics, Andrew Mason, in January 2010, when the 
college was closed due to heavy snow. With students about to take their examinations and 
missing lessons, Andy decided to video himself going through some past examination 
questions, load them on to the college’s ‘moodle’ site, and let students know they were 
there. By the end of the day, 30 students had watched the videos and when they returned 
to college, they said how useful they had been. The scene was set…  
 
Over the next few months, teachers experimented with recording techniques, making better 
use of electronic whiteboards and processing to reduce file sizes for quicker downloading. 
During June, Andy recorded all the autumn homework assignments. Each question was 
completed in a two to three minute presentation. The files are loaded into a secure account 
on ‘YouTube’ and linked through ‘Moodle’, for easy access by students.  
Staff discussed whether recording should be live and available to students from day one, or 
loaded bit by bit, following each homework assignment that is set. Eventually, they decided 
to make everything available from the start, arguing that if students simply copied the 
solutions, then at least they had spent time watching the videos and learning from the 
presentations. The only thing that staff asked of students was that they noted whether they 
had used the video on their homework when they submitted it.  
 
At first, students’ use of the video support was slow and by October 2010, the site had 
received just 1,000 viewings. But as word got around (and according to Andy, the homework 
got harder!) viewings increased and by the end of the autumn term, had exceeded 10,000. 
Far from simply copying the solutions, most students use the support wisely, and when 
needed. They generally try the homework questions first, and use the videos if they run into 
difficulties. As one student said, ‘It stops you getting worked up about your homework when 
you’re stuck.’ Others use the videos to check their answers. They are happy to state that 
they have used the videos when submitting homework and some have even used different 
coloured inks to show, in their working, where the video has been of help. 
 

 

3.3.3 Science  

The Science Community Representing Education (SCORE)26 has produced a set of 

benchmarks to measure resource expectations in practical work in UK schools. These 

benchmarks were developed and tested through SCORE's research into 'Resourcing Practical 

Science in secondary schools.' 27 They are indicative of what an appropriate level of 

resourcing in practical science should resemble.  
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 SCORE is a collaboration of organisations in the UK which aims to improve science education in schools and 
colleges in England by supporting the development and implementation of effective education policy. 
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 SCORE, Resourcing practical science at secondary level, 2013 
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Benchmarks for Secondary Schools 
 

Equipment and 
consumables : 
 

The benchmark for equipment and consumables is in the format of an 
Excel spreadsheet and is to be used as a tool from which 
equipment/consumable lists for specific purposes can be generated.

28
 

The spreadsheet is separated into the following:  

 technician support – items needed by the technician. They may 
keep a spreadsheet specifically for their own use;  

 mains electrical – items subject to regular portable appliance 
testing;  

 class set (pairs) – items intended for use in whole class sets for 
pupil practical work;  

 single item - items needed in small numbers (although possibly 
more than one) for class demonstrations and large group 
activities;  

 Key Stage 3 (11-14) – items required for Key Stage 3 science;  

 GCSE physics – items required for GCSE physics;  

 GCSE chemistry –items required for GCSE chemistry;  

 GCSE biology – items required for GCSE biology;  

 A level physics – items required for A level physics;  

 A level chemistry – items required for A level chemistry;  

 A level biology – items required for A level biology. 
 

Laboratory facilities:  
 

i. There should be a sufficient number of laboratories in 
secondary schools to enable all science lessons to be timetabled 
in a laboratory.  

ii. Full-sized laboratories should be adequately resourced to cater 
for Key Stage 3 and Key Stage 4 science lessons with a few 
having specialist features such as dim-out or fume cupboards. 
There should be fume cupboards, preferably ducted, in 33–50% 
of the laboratories, and for A-level chemistry at least one 
laboratory should have two ducted fume cupboards. All fume 
cupboards should be serviced with gas, cold water, drainage, 
and electricity. All prep rooms must also have a ducted fume 
cupboard.  

iii. Laboratory space must be available for allocation to long-term 
investigations.  

iv. Under the Equality Act (2010), education providers have a duty 
to make reasonable adjustments for any students with special 
educational needs and/or disability, for example ensuring that 
all students using wheelchairs are able to access laboratories.  

v. Science accommodation/the science suite should comprise:  

 science laboratories; 

 at least one prep room;  

 a secure chemicals store room;  

 a secure radioactive store cabinet;  
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 equipment storage space;  

 staff work space/science office;  

 storage space for students’ bags and coats;  

 IT and computing provision;  

 other areas, such as a greenhouse, clean areas for microbiology 
experiments and a social/refreshment area, toilet facilities.  

 
Every science laboratory should meet the demands of all science 
subjects in terms of space, layout, good quality furniture and fittings, IT 
requirements, security and safety. The laboratory environment should 
be conducive to learning with good heating (18-28 °C), lighting (generally 
300 lux plus task lighting), ventilation (six air changes/hour plus 
controlled humidity) and sound levels (≤ 40 dB), and at any occupied 
time, including teaching, the occupants should be able to lower the 
concentration of carbon dioxide to 1000ppm. A good standard of 
decoration should be maintained at all times. 

 

All teaching 
laboratories should: 

 have enough space for effective practical teaching. For 
example, 90 m2 is considered appropriate for teaching a 
practical class of 30 Key Stage 3 or Key Stage 4 pupils, working 
in pairs, and would also accommodate extra support staff if 
required;  

 permit a wide range of teaching and learning approaches, 
including direct teaching and the use of IT resources, as well as 
facilitating good classroom management and discipline. The 
shape and layout of the laboratories should allow for good 
visibility between pupils and teachers;  

 have good circulation space between the benches;  

 have level flooring, which is water-, chemical-, and slip-
resistant;  

 have the appropriate work surfaces for pupils – ie ≥ 0.36 m2 per 
pupil, with linear frontage of ≥ 600 mm per pupil. The height of 
the benches should be 900 mm, with good clearance for legs 
when seated. The benches should be sufficiently robust and 
water-resistant to cope with the demands of frequent, high-
quality practical work;  

 have one stool per pupil plus four spare stools for teaching and 
support staff;  

 have sufficient free bench space for setting out equipment to 
be selected by pupils, data loggers and other items not on pupil 
work spaces;  

 have sufficient storage space for common equipment such as 
Bunsen burners, clamps and stands;  

  have storage facilities for pupils’ coats and bags;  

 have at least one teacher presentation area, which has access 
to whiteboards and/or projection screens and all services – 
water, gas and electricity – for demonstrations;  

 have a teacher base – a secure storage area for laptop and 
personal items;  

 have display areas for posters and other stimulus material;  

 have a readily accessible area for health and safety equipment 
– an eyewash station, which has a constant supply of cold 
water; two 2 kg carbon dioxide fire extinguishers and a fire 
blanket – one of the extinguishers and the fire blanket should 
be next to the demonstration area;  

 have good quality blinds on the windows to protect against 
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glare and solar gain; 

 have appropriate services. For example:  
o pipes should be colour coded according to contents; 
o  pupil services (gas and electricity) should be within 600 mm 

of their work/seating area; 
o there should be one gas tap and one electricity socket per 

pair of pupils, with other taps and sockets fitted on 
demonstration benches, perimeter benching and in the 
fume cupboards; 

o there should be sufficient sinks for pupils to do effective 
practical work and the sinks should be fitted with easily 
accessible anti-siphon bottle traps; 

o  there should be one large sink (at least 500 x 300 x 150 mm 
deep) with a supply of hot and cold water through ordinary 
taps, and grooved drainers;  

o gas, electricity and water should all have emergency cut-off 
controls, which are easily accessible by the teacher but not 
the pupils and are not shared with adjacent laboratories or 
prep rooms. 

 

Each prep room 
should:  
 

 be central to the laboratories it serves. If it serves several 
laboratories on different floors there should be a lift (which is 
also necessary to meet the requirements of the Equality Act 
2010), which could be used to move equipment between floors 
or as a hoist between the laboratory and prep room;  

 be ≥ 0.5m2 per pupil work space in total, including all 
associated storage space, so that 25–30% is work space; 20–
30% is fixed storage (including a secure chemical store room); 
10% is for mobile (trolley) storage; and the remainder is 
circulation space; 

 have locked doors when unoccupied, and be supervised by a 
technician or science teacher when open;  

 have a ducted fume cupboard with gas, cold water, drainage 
and electrical services;  

 have vented provision in the chemicals store room for storing 
fuming or volatile chemicals;  

 other facilities should include:  
o a dishwasher; 
o  a large sink with hot and cold water taps; 
o  a still for producing distilled water; 
o  a drying cabinet; 
o  a fridge; 
o a freezer; 
o  an ice maker; 
o  emergency eye wash; 
o  carbon dioxide fire extinguisher(s) and a fire blanket; 
o computer and printer with Internet connection; 
o a telephone;  

 good lighting, heating and ventilation (six air changes per hour 
as in laboratories);  

 flooring which is water-, chemical-, and slip-resistant.  
 

The chemicals store 
room: 

Should be ≥ 10 m2 , larger for schools with more than 1000 pupils and 
for A-level work; it should be ventilated (2 air changes per hour) and fire-
resistant up to 60 min, open directly off the prep room and be in a 
position which avoids direct heat. The flooring should be water-, 
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chemical- and-slip-resistant, sloped towards the back and have no 
drains.  
 

The radioactive store 
cabinet: 

A secure metal cabinet, labelled and fastened to a wall at least 2 m away 
from where anyone spends extended periods of time, not in the 
chemicals store room, and not near flammables or gas cylinders. 
 

Technician staffing: SCORE organisations endorse the existing benchmark developed by the 
Association for Science Education (ASE), which links the number of 
periods of science per week, or the total hours of science taught per 
week, to the number of technician hours required per week. The figure 
in the formula below of 0.65 is known as the service factor. This figure 
was recommended by the ASE to ensure adequate technical support for 
the science curriculum. Technician hours per week = total science 
teaching hours per week × 0.65 This is for technicians employed for 52 
weeks a year; for those employed on 39-week contracts, there is an 
explanation of how to calculate the service factor in the Consortium of 
Local Education Authorities for the Provision of Science Services  
(CLEAPSS) document Technicians and their jobs G2283. 
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3  Case Study 

Bigwa Secondary School, Tanzania 
Science Laboratory Construction 

(http://www.asec-sldi.org/programs/bigwa-school/science-lab.html) 
 

The new science lab construction began on 
15 June 2010 and was completed in June 
2011. 
Bigwa Secondary School for Sisters in 
Morogoro, Tanzania, is a residential high 
school for religious women who do not have 
a high school diploma. Currently, enrolment 
is 340 students, of which 82 are sisters from 
Tanzanian congregations and 260 are girls 
from the region. The school is basically an O 
Level school, which in the Tanzanian system 
means it is a terminal programme 

emphasizing basic skills and crafts. 
The Tanzania Catholic Association of Sisters (TCAS), which is the sponsor of the school, asked 
African Sisters Education Collaborative (ASEC) to work with them to upgrade the school to a 
successful A Level school. This would enable more of its graduates to sit for the university 
entrance exam.  
Education in science and mathematics were seen as the key areas of the upgrade. The 
current science lab was one classroom with almost no equipment. It would not 
accommodate the laboratory classes which were required as part of the A Level curriculum. 
The design for the new science laboratories was reviewed and redesigned to include cost 
savings, more efficiency and introducing sustainable design techniques. Funding was 
generously provided by the GHR Foundation out of Minneapolis, MN. A total of $458,222 for 
capital funding for the Bigwa Secondary School was given to build labs for physics, 
chemistry, and biology and to upgrade the science and mathematics curriculum. Funding 
was also used to upgrade teacher skills in science. 
The strategic objectives of the Bigwa Secondary School capital project were: 

 To increase the capacity of the sister student graduates of Bigwa to minister in areas 
that will financially assist their communities. 

 To attain A-Level status with the Tanzanian Department of Education for the Bigwa 
Secondary School. 

The new facility is state-of-the-art and enables the school to truly upgrade its science 
programme.  
 
 

 

 

 

 

 

http://www.asec-sldi.org/programs/bigwa-school/science-lab.html
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3.3.4 Libraries 

School Library Association (SLA): standards for UK secondary school libraries 

 
(i)    Staffing 

 School libraries should ideally be staffed by a trained, experienced and qualified library 
professional. 

 The School Library Association recommends a minimum staffing level of a full time librarian, 
a full time assistant librarian and a part time administrative assistant for schools of over 
1,000 pupils. 

 The School Library Association recommends a minimum staffing level of a full time librarian, 
and a part time assistant librarian (term time only plus two weeks) for schools of up to 500 
pupils. 

 These staffing levels are to allow the librarian to be away from the library to liaise with 
teaching staff, visit classrooms to assist with information literacy, attend external meetings 
and complete strategic administrative tasks. 

 The library should be open for at least one hour before and one hour after the school day. 
These hours and any extended school day activities within the library should be supervised 
by a member of staff with the ratio of one member of staff to 30 pupils. 

 

 

 
(ii)   Library space 

 The library should have sufficient space to incorporate areas for study, soft seating, group 
work and ICT provision for project work, research and homework. 

 There must be sufficient suitable room for the book stock with easy access to it. 

 There should be sufficient space to house a full class of students, with a teacher and 
additional accommodation for students wishing to study. There should be no fewer than 30 
places. 

 There should be areas for book display and promotional materials. 

 We advise that there should be no more pupils supervised than a maximum of 30 per staff 
member present. 

 There should be office space for a library manager with staff, to provide storage, a book 
preparation/administration area and a secure space. A solo worker requires storage space 
and a secure area. 

 The School Library Association recommends that dedicated ICT suites should be housed 
separately from the main library area, even when managed by library staff. 

 The School Library Association recommends that there should be additional Sixth Form study 
areas separate from the library to accommodate differing study requirements. 

 

 

 
(iii)   Stock 

 The School Library Association recommends that the library should stock a minimum of 10 
items per pupil. 

 The stock should be in the proportion of 50% fiction to 50% non-fiction. 

 Journals and magazines should also be kept in hardcopy and/or online covering both 
academic and leisure subjects. 

 A minimum requirement of one broadsheet newspaper and one tabloid newspaper either in 
hard copy or online should be kept. 

 All stock should be either relevant to the curriculum or of general interest and must contain 
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accurate up to date and accessible information. 

 The School Library Association recommends that general stock over 10 years old must be 
regularly checked to ensure that it complies with the above statement. 

 The School Library Association recommends that stock which covers topics of science, 
technology and geography should be checked when it is five years old or over. 

 

 

(See also: Baird, N, Setting Up and Running a School Library, Reprinted with permission 

from Heinemann/VSO (Pearson Education) 2012 Peace Corps Information Collection and 

Exchange Publication No. ED204) 

3.4 Financial considerations 

3.4.1 The Education Quality Enhancement Project, which was part of the ten year Education 

Sector Strategic Plan (ESSP) for the period 2005 –2015, envisaged a major input into quality 

secondary education in Lesotho. For example: 

 All schools will be provided with essential teaching and learning materials and 

equipment in relation to all subjects, but with special emphasis on science and 

mathematics… 

 the project provides for basic computer hardware, software and accessories for 

management purposes at the schools, equipment for 12 science laboratories in (7 new 

and 5 existing) schools, 2 hostels respectively at two new schools… 

 In-service training will be provided to 1,500 secondary school teachers in new teaching 

methodologies, and a 6-month bridging course programme at the NUL will be provided 

to 200 mathematics teachers and 200 science teachers.29 

One of the factors determining the cost, to both schools and higher education, of 

introducing AS / A Level courses is the extent to which the aspirations set out here were 

achieved and the quality and sustainability of the results. 

3.4.2 A further issue which makes any detailed forecast of costs problematic at this stage is their 

degree of variability in relation, for instance, to both buildings and equipment. Case Study 3 

above indicates that $458,222 was the amount required in capital funding in 2010–11 to 

build, and presumably equip, laboratories for physics, chemistry, and biology and to upgrade 

the science and mathematics curriculum. More work is required to carry out detailed 

costings for similar developments in Lesotho, but this case study gives an idea of the type of 

cost that could be involved in upgrading school laboratories to the standard required to 

support AS / A Level science and mathematics courses.   

3.4.3 The element that has the single most impact on construction cost is the method of 

procurement. Numerous procurement options are available depending on the nature of a 

project or programme including: (a) using central Ministries of Education; (b) through 

Project Implementation Units, Contract Management Agencies or NGOs; (c) by 

                                                           
29

 Education Quality Enhancement Project, Kingdom of Lesotho, Appraisal Report, African Development Fund, 
February 2007, pp 14-15 
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decentralisation of responsibility to local government; and (d) the use of community 

management. An analysis of over 200 school construction programmes in sub-Saharan Africa 

in 2009 showed quite clearly that on average (a) use of national and local competitive 

bidding results in much lower unit costs than international competitive bidding and (b) 

delegation of construction management to communities results in significantly lower unit 

costs than management by central ministries or local government.30 (See Figure 5) 

 Figure 5: Average Unit Costs per Procurement Method 

Table B1 – Average Unit Costs per 

Procurement Method Type of 

Procurement Method  

Average Unit Cost 

(US$/m2)  

Average Cost per 

Classroom (US$)  

Central Ministry International 

Competitive Bidding 

269  17,485  

Central Ministry National Competitive 

Bidding  

189  12,285  

Delegation to Project Implementation 

Unit/Contract Management Agency  

190  12,350  

Delegation to NGOs acting as 

Contractors  

180  11,700  

Ministry Decentralised Office National 

or Local Competitive Bidding  

180  11,700  

Local Government National or Local 

Competitive Bidding  

172  11,180  

Delegation to Communities from 

Ministry  

103  6,695  

Delegation to Communities from Local 

Government  

95  6,175  

Delegation to Communities from NGOs  80  5,200  

 

3.4.4 Similar levels of variability exist between countries. In 2007 a survey of secondary textbook 

costs in sub-Saharan Africa revealed the variations in textbook costs for Grade 9 shown in 

Figure 6. 

Figure 6: Costs of textbooks and textbook sets, selected sub-Saharan African countries, 

2007 

                                                           
30

 Delivering Cost Effective and Sustainable School Infrastructure, Department for International Development 
(DIFID) 
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These data demonstrated the astonishing variation of textbook costs in different countries. 

The unit costs of an individual textbook in Lesotho was almost five times higher than in 

Kenya and the total cost of a set of textbooks was six times higher in Uganda than it was in 

Tanzania.  



 

Page 32 of 50 
 

4 Introducing AS / A Levels: the experience of Namibia, 

           Swaziland and Zimbabwe 
 

4.1 In order to inform phases four and five of the study we undertook a brief review of the 

available documentation relating to relevant developments within the education systems of 

neighbouring countries, in particular Namibia, Swaziland and Zimbabwe. These three 

countries face similar issues, but are at varying stages on the road to implementing AS / A 

Levels.  Their different experiences may, therefore, offer useful pointers to Lesotho.    

 Namibia: preparing for curriculum reform at senior secondary level 

4.2 Namibia’s proposed curriculum reforms are rather more wide-ranging than is envisaged for 

Lesotho in that they encompass the grades 10 and 11 curriculum as well as the introduction 

of AS / A Levels in grades 12 and 13. As far as AS / A Levels are concerned, Namibia is 

committed to introducing them. The proposed timetable is similar to the one being 

recommended in this report. 

4.3 The revised curriculum and its eight year implementation plan was approved in March 

2014.31 Amongst the reforms were proposals for benchmarking the National Senior 

Secondary Higher Level Course against the Cambridge AS Level qualification, and for 

introducing the Cambridge International A Level. For the Higher Level course, students 

would be required to take between four and six elective subjects, one of which must be a 

language, and four support subjects.    

 
Senior Secondary Higher Level Course (benchmarked against Cambridge AS Level) 

 

Elective elements Support elements 
A language (up to three) 
Biology 
Geography 
History 
Computer Studies 
Mathematics 
Agricultural Sciences 
Business Studies 
Economics 
Chemistry 
Physics 
Design and Technology 
Accounting 
Entrepreneurship 
Art and Design 
Home Economics 
Fashion and Fabrics 

Life Skills 
Arts 
Information and Communication 
Physical Education 

 

                                                           
31

 Implementation of the revised curriculum for basic education, Advertisement, Ministry of Education, 
Republic of Namibia, 25.03.14 
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4.4 The phasing in of the revised senior secondary curriculum proposed its introduction into 

grade 10 in 2019, grade 11 in 2020 and grade 12 in 2021. Taking into account the availability 

of financial resources and the capacity of schools, the implementation of A Levels was 

planned for 2022. It was envisaged that some subjects taken at AS Level might be extended 

to A Level.   

4.5 To prepare for the implementation of the revised senior secondary curriculum, the Ministry 

had discussed a schedule for the review and approval of senior secondary syllabuses with 

Cambridge International Examinations (CIE), and drafted scope and sequence matrices for 

them. In addition, they planned the following steps: 

 The existing senior secondary syllabuses will be reviewed, developed together with 

specimen papers and submitted to CIE for screening and inputs. 

 The syllabuses for new senior secondary subjects will be developed together with specimen 

papers and submitted to CIE for screening and inputs. 

 The senior secondary syllabuses will be submitted to the National Examinations, Assessment 

and Certification Board for approval. 

 The learning support materials will be developed, evaluated, procured and distributed to 

schools in 2018 for the implementation of the revised grade 10 curriculum in 2019. 

 The learning support materials will be developed, evaluated, procured and distributed to 

schools in 2019 for the implementation of the revised grade 11 curriculum in 2020. 

 The learning support materials will be developed, evaluated, procured and distributed to 

schools in 2020 for the implementation of the revised grade 12 curriculum in 2021. 

 The learning support materials for the A Level subjects will be sourced from the 

international market. 

Figure 7: The Namibian education structure as a result of the proposed changes  
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4.6 The Advertisement from the Ministry outlining the changes concluded with the requests 

that ‘the University of Namibia and other higher education institutions … supply [an] 

adequate number of teachers in order to meet the demand of the revised Basic Education 

curriculum’ and that ‘school managers, teachers, parents and the public at large … support 

the implementation of the revised curriculum.’  

Swaziland 

4.7 Swaziland appears to be at a similar point in time to Lesotho in considering the 

implementation of AS / A Levels, although some of the documentation suggests that it might 

be thinking of opting for a different approach.  At senior-secondary level, students sit for the 

Swaziland General Certificate of Secondary Education (SGCSE) and the International General 

Certificate of Secondary Education (IGCSE). The first group of fully localised SGCSE high-

school pupils graduated in 2011. But, as in Lesothto, there is recognition that SGCSE is not a 

sufficiently high level qualification to enable Swazi students to enter all tertiary institutions 

internationally.  

4.8 A few schools, including government schools, already offer Cambridge International 

Examinations (CIE) AS Level courses, seemingly as part of a pilot project. The government 

has stated its intention to introduce a qualification higher than SGCSE, although it has yet to 

decide whether all schools will offer AS Level or the full A Level. Consultations to solicit the 

views of stakeholders and partners in education are underway, the first of which was held at 

the end of 2012.  

 4.9 One of the possibilities to emerge from this consultative conference was that the 

introduction of AS / A levels would be relatively widespread rather than being confined to a 

handful of schools. It was suggested that there were basically two options Swaziland could 

follow to achieve a higher school leaving qualification. The first option was to introduce an 

AS Level equivalent in all schools; and the second option was to introduce an A-Level 

programme that would be preceded by AS Level equivalent. There were four possible routes 

to achieving this: 

 Route 1 - AS Level equivalent in all schools 

 Route 2 - A-Level in all schools 

 Route 3 - AS equivalent then A-Level in all schools 

 Route 4 - AS equivalent in all schools then A Level in selected schools  

Clearly, if the Swazi government were to choose any of these options and routes the 

resource implications would be formidable; far more so than would be the case with the 

recommendations offered in this report.  
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4   Case Study 
Sifundzani High School, Swaziland 

 
Form 5 – AS Level 
In the 5th year, we offer Cambridge Advanced Subsidiary Level, which is written at the end of Form 
5 (i.e. a one-year course). AS level courses grow out of IGCSE.  
 
Admissions  
The main requirement for admission into Form 5 (AS Level) is as follows:  

 A student who has achieved at least a grade B in five subjects (including English Language) 
at IGCSE. 

 The applicant should be able to offer the subjects according to the following subject set-up: 
(i)     First Language English and Literature (compulsory) 
(ii)    Mathematics  
(iii)   History or Physical Science 
(iv)   Art and Design or Accounting  
(v)    Geography 

               (vi)   Economics or Business Studies 
               (vii)  French (AS Level) or Portuguese (AS) 
               (viii) International Computer Driving Licence (ICDL) compulsory -- no admission 

requirements for this course 
 
Each student is expected to do a minimum of 4 subjects and a maximum of 5 subjects 

 

Zimbabwe: an example of in-service training programme for teachers of A level 

mathematics and science 

4.10 Advanced level courses are long established in Zimbabwe schools. Secondary education 

consists of a four-year Ordinary (O) Level cycle where the official entry age is 13 years, and a 

two-year Advanced (A) Level cycle. After O Level a student may choose to proceed to A-Level 

or go to any of the following: teacher training college, technical college, agricultural college, 

polytechnic or and nursing training college. Progression to A Level is based on performance 

in the O level examinations. Progression is on merit, schools set selection criteria and 

students normally take three subjects, usually based on their long term career goals, from 

the choice of some 24 syllabuses offered by the Zimbabwe School Examinations Council.32  

4.11 In the 1990s, Zimbabwe, received funding from international organisations to reform 

secondary science education. In 1995, the Science Education In-service Teacher Training 

(SEITT) project was established based on funding from the Dutch government.33 The SEITT 

project developed into a programme in 1997 after the University of Zimbabwe established 

sustainability measures to ensure the continuation of the programme after donor funding 

had ended. SEITT was a professional development initiative that focused on improving the 

                                                           
32

 See http://www.zimsec.co.zw/A_SYLLABUS.html 
33

 Gwekwerere, Y N, Mushayikwa, E & Manokore, V, Empowering Teachers to become Change Agents through 
the Science Education In-Service Teacher Training Project in Zimbabwe, Canadian and International Education, 
Vol 42, Issue 2 
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pedagogical skills of advanced level science and mathematics teachers. The programme 

offered a two-year part-time in-service post-graduate diploma to secondary school teachers 

and its emphasis was on student-centred teaching and active learning strategies. Graduates 

from the SEITT programme became resource teachers in their districts where they organised 

and facilitated content specific as well as pedagogical workshops for their colleagues. 

4.12 The SEITT programme used an integrated professional development model which utilized six 

intervention strands. These strands were integrated so as to take place simultaneously. The 

strands included: 

 an integrated resource teacher training programme, which was a fully accredited 

university postgraduate diploma course; 

 teacher networking and information technology; 

 resource teacher workshops; 

  science and mathematics resource centres; 

 contextualised materials development; and  

 peer coaching.  

4.13 In 1999, the SEITT project used additional funding to assist the teachers who had gone 

through the first SEITT phase to develop and implement contextualised science teaching 

resources. This involved the identification of everyday examples that could be used to 

demonstrate how particular science concepts might apply to the students’ daily lives. The 

examples selected were those familiar to a majority of the students so that they might 

realise how school science was related to some familiar activities. For example, making 

drinks from fermented corn meal – that context would then be used to analyse the process 

in understanding concepts related to fermentation. Teachers would then help students to 

build on their out-of-school experiences and knowledge to study industrial processes of 

fermentation. The contextualised materials writing initiative eventually became part of the 

SEITT reform efforts in all the Zimbabwean school districts. 

4.14 It is clear from the information reviewed above that there is already a good deal of relevant 

African experience of undertaking the kind of changes currently being considered by 

Lesotho.  This experience is especially valuable in pointing out some of the mechanisms 

required for successful implementation of AS / A Level teaching in an African context. As 

Lesotho formulates detailed plans for implementation and change, good use could be made, 

for example, of the Zimbabwe experience. Given the close proximity of Zimbabwe to 

Lesotho it is hoped that some close collaboration can be developed, so that there is African 

as well as wider international support in place for the change process that is envisaged.  

5 Implementing change  
5.1 The idea of developing upper secondary education beyond COSC / GCSE level has been 

discussed as an idea by many bodies and government departments over the last ten years. 
Such a development would represent one of the biggest challenges ever faced within the 
education system in Lesotho and it can only be successfully achieved if all the major 
stakeholders agree to work together to plan the necessary course of action, including a 
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realistic timetable for the various kinds of development work, the budget required, and 
several very important strategic elements of the phased implementation plan. 

 
5.2 For Lesotho not to go ahead with this development would in our view be very damaging for 

the overall development plan for the country. The absence of upper secondary education 
puts the country at a significant disadvantage when compared with competitor countries 
both in Africa and beyond. This development has the potential to greatly improve the 
educational and employment prospects for students emerging from schools in Lesotho. It 
will help them to gain access to a much wider range of tertiary education opportunities 
within Lesotho and beyond. It will also help to equip them with advanced level skills and 
knowledge that will improve their employment prospects whether or not they go on to 
study further at tertiary level. In addition, students given the opportunity to undertake 
upper secondary schooling will be able to further strengthen all phases of school education, 
as a proportion of them go on to qualify as school teachers.   

 

 
Recommendation 1 
We regard the time as being right for the major stakeholders to confirm their intention to 
move forward with the introduction of AS / A Levels and agree a detailed plan for 
progressing the many different actions specified in this report to bring this development 
to a successful conclusion. 

  
 
5.3 Once the commitment has been confirmed, a clear and comprehensive plan needs to be 

established to ensure that the introduction of upper secondary schooling is achieved 
successfully. This requires that all the major stakeholders – MOET, ECOL, NMDS, CHE, NCDC, 
NUL and the schools - work together in a coordinated way over a period of time laying the 
foundations for this substantial upgrading of secondary education throughout Lesotho. 
Given that this development will represent one of the biggest challenges ever undertaken 
within the Lesotho education system, it will need a substantial period of planning, 
preparation and development activities to ensure that it is achieved successfully. To try to 
introduce upper secondary education without the necessary elements of a successful 
implementation plan could end up doing more damage than good, and would be highly 
detrimental to the future interests of Lesotho. In this respect we note some of the 
difficulties that have been encountered with bringing about large scale educational changes 
in Lesotho in the past, and the acute need to have all major stakeholders working together 
to take on some substantial challenges. 

 

 

 
Recommendation 2 
For this goal to be achieved we recommend the formation of an Upper Secondary School 
Task Force with high level engagement from  the Ministry of Education and Training 
(MOET), the Council on Higher Education (ECOL), the National Manpower Development 
Secretariat (NMDS), the Council on Higher Education (CHE), the National Curriculum 
Development Centre (NCDC) and the National University of Lesotho (NUL). This task 
force needs to be given the necessary resources and guidelines, so that it can take a lead 
in mapping out the implementation process proposed in this report. 
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5.4 Lesotho already has a mature system of secondary school examinations, which has been 
developed by ECOL working with schools, teachers and international partners over a 
considerable period of time. The involvement of international partners has enabled the 
examination system to be calibrated against international educational standards which has 
allowed students progressing from Lesotho schools to gain international recognition for their 
achievements. This we regard as highly significant and the need for any future upper 
secondary school examinations to be calibrated against wider international educational 
standards is paramount.  

 
5.5 At the current time Lesotho is in the process of localising GCSE examinations through the 

development of LGCSE examinations. That process has required close collaboration and 
support from Cambridge International Examinations, and many lessons can be learned from 
the way that development has been achieved, including the eventual move to bringing such 
examinations under local control in a way that harmonises the assessment of student 
learning with the local curriculum priorities in Lesotho. That process has been extensive and 
has involved a great deal of collaborative work. To build upper secondary education and 
examinations on top of those prior developments will require a close collaboration with a 
highly experienced international partner, which can among other things work to ensure that 
this development is properly quality assured and that the resulting qualifications achieved 
by students from Lesotho are internationally recognised as equating to pre-university school 
leaving qualifications in other countries around the world. 

 

 
Recommendation 3 
We strongly recommend that early in the development process an agreement is signed 
with a major international examination authority, which already runs fully accredited 
upper secondary school examinations, to work with ECOL to ensure the successful 
introduction of new examinations which will be directly calibrated against recognised 
educational qualifications such as AS / A Levels and / or the International Baccalaureate 
(IB). In addition to providing support this body could also act in a monitoring and 
evaluation role. 

 

 

5.6 One of the first issues for the Upper Secondary School Qualifications Task Force to consider 

will be the need to establish a realistic timetable for working with an international partner to 

put in place all the elements required to start phasing in successful upper secondary 

educational opportunities and qualifications in Lesotho. Our estimation is that five years 

would be the minimum amount of time required for implementation, after the task force 

had been established and an agreement with an international partner had been reached. In 

this report we have considered the wide range of activities that would need to be 

undertaken to prepare the way for the effective introduction of AS / A Level teaching and 

examinations. These activities involve considerable changes in both schools and higher 

education along with a need for extensive in-service training for teachers and major 

development work involving ECOL and at least one major international partner. To try to 

bring about all of these changes in less than five years would in our view run the risk of 

cutting corners and implementing a change process that could be ineffective and not fit for 

purpose. Assuming that the Task Force could be formed by the start of the 2016 school year, 

then, following this timetable, 2021 would be a possible target date for starting to offer 
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upper secondary education in Lesotho, with first examinations being held in 2022/23.  This 

timescale assumes that all stages of the development process are achieved smoothly and 

without any unexpected delays. Should delays occur, the date of introducing upper 

secondary schooling would need to be put back. 

 
Recommendation 4 
Following the establishment of the Task Force and agreement with the international 
partner, five years should be regarded as the minimum amount of time required for the 
implementation of upper secondary level examinations. A realistic target would be to 
start teaching AS / A Levels in 2021 with first examinations in 2022/23. 

 

 

5.7 Early in the process the Upper Secondary School Task Force will also need to make some 

important decisions about: 

 the range of subjects to be offered at upper secondary level; 

 the number of schools or colleges where advanced level teaching will be offered and the 

basis on which they are to be selected; and  

 the anticipated numbers of students, who can be catered for during the early years of this 

development.  

5.8 Countries with long established upper secondary schooling commonly have in excess of 60 

higher level subjects on offer as single subject examinations. In introducing upper secondary 

examinations into Lesotho for the first time, however, we recommend that provision is 

limited to no more than eight subjects drawn from high priority areas. These are likely to 

include biology, chemistry, physics, mathematics, English, economics and one or two 

arts/humanities subjects.  To attempt to introduce more subjects than this could lead to 

substandard provision, and is in our view likely to be beyond the capabilities of the relevant 

agencies in Lesotho. After a few years of running AS/A levels in a small number of schools a 

review should be undertaken to look at the feasibility of extending provision to both more 

schools and/or more AS / A Level subjects. 

5.9 We also take the view that the first teaching of these subjects should be undertaken in a 

small number of high performing secondary schools. Preparing students for advanced level 

examinations is resource intensive in terms of teaching and learning materials, equipment 

and specialist accommodation. As outlined in the previous chapter, the visits to schools 

indicated that in the majority of cases considerable upgrading of facilities would be required 

in order to make them suitable for upper secondary education. The Task Force will need to 

give careful consideration to this issue in selecting the schools.  They will also need to 

consider, for example, whether the selected schools should continue with lower secondary 

provision, their accessibility to students from all regions of Lesotho and the number of upper 

secondary students they can reasonably accommodate. This latter figure will in part be 

determined not only by the size of school, but also by such factors as: 
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 the number of students qualifying to progress to advanced level study (the normal guideline 

would be for students to have attained an LGCSE grade between A* and C  in the subject 

they wish to study); and 

 the desirability of having relatively smaller class sizes in order, for example, to be able to 

carry out practical work in science effectively.   

 

 
Recommendation 5 
(i)    Provision should be limited to no more than eight advanced level subjects selected 

from high priority areas. These are likely to include biology, chemistry, physics, 
mathematics, English, economics and one or two arts / humanities subjects. 

(ii)   Upper secondary education should be introduced into a maximum of four   
secondary schools in the first instance. These schools will need to offer boarding 
arrangements in order to support access to upper secondary education for students 
from throughout Lesotho. We also recommend that they continue to offer lower 
secondary education, so that teachers can support the transition onto upper 
secondary courses for high achieving students. 

 

   

5.10 Of the teachers educated and trained in Lesotho only a handful have experience either of 

teaching at advanced upper secondary level, or of taking A / AS level courses themselves. 

Such experience currently resides mainly with the expatriate teachers who make up 

approximately 10 per cent of the secondary education teaching force.34 We therefore 

envisage that there will need to be:  

i. A careful selection process in order to identify those best qualified to teach at this level. 

 

ii. A substantial and prolonged in-service training (INSET) programme for those selected.  

This INSET programme will need to run for a minimum of three years during the period 

prior to the introduction of AS / A Levels and should involve direct engagement with 

experienced upper secondary education teachers from outside Lesotho (see paragraphs 

4.11 - 4.13 and Case Study 5). Alternatively, teachers might be offered secondments to 

schools outside Lesotho which have good experience in teaching upper secondary 

education courses. They would also benefit from close involvement with ECOL and the 

international examining authority during the various phases of syllabus choice and 

examination development, so that they have a close understanding of the requirements 

of the new courses and assessment arrangements. Ideally, a programme for the regular 

up-skilling of those teaching AS and A Level courses should be built into on-going 

provision.  

 

 

 

 

                                                           
34

 Lesotho: Effective Delivery of Public Education Services, A review by AfriMAP and the Open Society Initiative 
for Southern Africa, March 2013, p 18 
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ion of pre-service teacher education at NUL so that preparation for post-LGCSE upper 

secondary school teaching in selected subjects becomes an integral part of relevant 

initial teacher training (ITT) programmes. (This third point is developed in 5.11, Case 

Study 6 and Recommendation 7)  

 
Recommendation 6 
A suitable cohort of secondary school teachers in selected subjects needs to be 
identified so that they can be fully prepared for advanced upper secondary school 
teaching through a well-designed and prolonged programme of in-service training 
(INSET) and support. 
 

 

5.11 Alongside the provision of substantial in-service training and support for high performing 

experienced subject teachers, there will need to be changes to the pre-service teacher 

education programmes at NUL.  Within a few years it will be necessary for newly qualified 

teachers in the selected subjects to be equipped with enhanced secondary teaching skills, so 

that over time they could support the teaching of post-LGCSE courses and the roll-out of 

that provision to more schools and students across Lesotho. This will require NUL to 

restructure its teacher education programmes over the next five years in such a way that 

students qualifying to teach in secondary schools in the subjects where provision is to be 

 

5 Case Study  
Example of an INSET programme for teaching A Level Mathematics 

 
The Teaching Advanced Mathematics course is a year-long course run by the Further 
Mathematics Support Programme (FMSP). This is a government-funded initiative, 
supported by the Department for Education, and managed by Mathematics in Education 
and Industry (MEI), an independent educational charity. 
 
The focus of the course is on developing the teaching skills and subject knowledge of 
teachers new to teaching A level mathematics. It includes: 
  

 eight course days spread over 12 months devoted to subject knowledge and 
teaching ideas  

 regular online sessions covering Core Mathematics, Mechanics, Statistics and 
Decision Mathematics  

 two formative lesson observations given by subject specialists  

 three years’ access to Integral online teaching and learning resources  

 the option to gain Masters level accreditation in conjunction with universities 
across the country 

 
Course fees for 2015/16 are £600 
 
See also: A Gateway to Teaching Advanced Mathematics, MEI, 2008 
(http://www.mei.org.uk/files/pdf/TAM_Report.pdf) 
 

http://www.mei.org.uk/files/pdf/TAM_Report.pdf
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extended beyond LGCSE level are given preparation for teaching students beyond the 

current COSC / LGSE level. This will involve some major restructuring of teacher education 

courses in the selected subjects, and some enhancement of the facilities available for these 

Faculty of Education courses (for example the provision of science laboratories). It will also 

need to involve a programme of staff development for the NUL teacher education staff 

themselves. They will need to become more familiar with the demands of post-LGCSE 

secondary school teaching, in order that the NUL teacher education programmes can be 

reformulated in a way that will recognise the needs of secondary schools in Lesotho after 

the introduction of post-LGCSE courses.  These changes can be phased in over the next few 

years. They are, however, a vital and necessary part of the overall package of reforms that 

will be required to make sure that the introduction of post-LGSCE courses occurs in a way 

that is supported by appropriate curricula, school facilities and properly prepared specialist 

classroom teachers in upper secondary schools. This part of our recommendations provides 

a further reason why we regard it as essential that the NUL teacher education staff are fully 

involved in the development of the whole programme of reforms, including participation in 

the development of the new post-LGCSE syllabuses and examinations. 

 

6 Case Study 
University Faculty of Education 

Post-graduate Certificate in Education (PGCE) course in science 
 
The teaching of the sciences in schools is normally organised within a single Science 
department or faculty to which teachers from the different sciences contribute their 
respective expertise. 
Such a structure is reflected in the University Faculty which, while actively recruiting for 
teachers of the separate sciences – biology, chemistry and physics – works as a co-
ordinated team of scientists. 
The course aims to produce high quality teachers of the sciences across the 11-18 age 
range who will not only become competent teachers but will quickly become innovative 
leaders in their field. Students will gain expertise in the different strategies for teaching 
science, and will get insights into the way that pupils learn across the whole range of 
attainments, aptitudes and pupil differences. Students will learn how to turn their own 
subject knowledge into a form that can be appreciated by pupils and will think critically 
about the aims and practicalities of teaching science in schools. To attain these goals, 
students work with each other, the University tutors and their mentors in schools as adult 
learners, motivated to take responsibility for their own learning. The learning is structured 
through workshops, seminars, discussions, focussed assignments, school-based activities 
and sympathetic, expert, supervision and support. The course is challenging, satisfying and 
exciting. 
The science area comprises the whole top floor of the New Building, with a large well-
equipped teaching room, a laboratory, and a technician’s preparation room. There is a 
very comprehensive collection of science textbooks, videos and other ICT resources as 
well as more teaching support material in the Resources Room and Library. There are 
opportunities to prepare science lessons, in particular, by trying out practical work both 
here in the Department as well as in school. Between them the five science tutors cover 
such subjects as biology, chemistry, physics, earth and environmental sciences and ICT. All 
have extensive experience of teaching and are involved in curriculum developments and 
research in science education at the national and international level. 
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Recommendation 7 
At as early a stage as possible, NUL should introduce into its teacher education 
programmes in selected subjects, new provision to ensure that the upper secondary 
school teachers trained at NUL are equipped with the skills and knowledge needed to 
prepare them as effective teachers of post-LGCSE courses. 
 

 

5.12 The introduction of upper secondary education will have major implications for the provision 

of degree level courses within tertiary providers in Lesotho. Students undertaking two years 

of specialist schooling in a limited number of subjects after the completion of COSC / LGCSE 

will enter higher education with greatly enhanced levels of knowledge and competence. 

They will certainly not require Foundation Year induction courses and should be immediately 

ready to enter three year degree programmes. In curricular areas where such degree 

courses build directly on the specialist work done in upper secondary education, there 

should be scope for such courses to be redesigned to allow for enhanced learning and 

improved outcome standards.  

5.13 One key part of this development activity at university level will be a review of which 

courses will be able to admit upper secondary qualified students, and how the chosen range 

of upper secondary qualifications map onto the requirements of the different degree 

programmes currently offered. This is a very strong reason why the National University of 

Lesotho, in particular, needs to be closely involved in the programme of introducing upper 

secondary education over the next 5-10 years. We see this as offering the University a 

unique opportunity to review and restructure its degree course programmes and achieve 

outcome standards for future graduates that could be even higher than those achieved at 

the present time. 

 
Recommendation 8 
NUL and other institutions offering degree level programmes should be encouraged to 
review both their admissions requirements and the content and structure of their 
degree programmes so that they are ready to accept students with upper secondary 
education qualifications from 2023. What is currently the first year of a four year degree 
programme will not be required for students entering with A Level qualifications. 
Admissions for students with A Level qualifications would be based upon A Level rather 
than LGCSE grades and appropriately qualified students would be expected to enter the 
second year of a four year degree course.  In the short to medium term at least, HEIs will 
need to consider running both three and four year degree programmes with elements of 
overlap between them.   
 

 

 
Recommendation 9 
In order to ensure an appropriate level of synergy between the secondary and the 
tertiary curricula, particularly but not exclusively between AS / A Level and degree 
syllabuses, there should be an HEI presence on all school curriculum working groups.   
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5.14 The terms of reference for the study relate exclusively to issues concerned with the 

introduction of general AS / A Level courses. This has been the focus of our work and is 

reflected in all the recommendations so far put forward. However, our discussions with a 

wide range of informed sources within Lesotho have also highlighted for us the need to 

broaden provision for students who may wish to continue beyond LGCSE but for whom this 

type of advanced level education may not be appropriate. For this reason we also 

recommend that in the context of the introduction of upper secondary education, further 

consideration should be given to strengthening the provision of technical and vocational 

education and training (TVET) qualifications. These would be for students wishing to go into 

alternative areas of education and training following successful completion of secondary 

education up to COSC / LGCSE level.  

 
Recommendation 10 
Consideration should be given to strengthening and increasing the capacity of Technical 
and Vocational Education and Training (TVET) courses and qualifications for students 
wishing to proceed beyond COSC / LGCSE but for whom AS / A Levels would not be 
appropriate.   
 

 

5.15 In this study we have identified a number of far-reaching changes that would need to take 

place if AS / A Level qualifications, and possibly also TVET qualifications, are to be 

introduced. These changes will inevitably be costly. But the success of the implementation 

process depends on each stage being properly planned and resourced. It is essential, 

therefore, that a costing of the full implementation programme is undertaken at the earliest 

possible in order to determine the overall feasibility of this programme and the extent and 

implications of any possible shortfall.  

 
Recommendation 11 
A robust costing of all the elements involved in implementing the proposed programme 
needs to be conducted before it is launched.  
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Moving forward 

  
Phase 

 
Activities 

Monitoring 
& 

Evaluation 
1 Initiation 

 
 
 

 Establish taskforce of individuals with the 
necessary expertise from relevant stakeholders 
(eg MOET, ECOL, CHE, NCDC, HEIs) to review 
and make recommendations on a post-LGCSE   
Curriculum 

 Establish agreement with major international 
examination authority to act as partner and 
monitor  

 Benchmark AS/A level syllabuses against school 
curricula and ITT courses 

 Determine criteria for selection of potential 
schools where AS/A Levels might be introduced 
(“advanced level centres”) 

 

2 Audit / selection 
 
 
 

 Conduct detailed audit of facilities, staff and 
quality of teaching and learning at potential 
“advanced level centres” in order to arrive at 
final selection of schools 

3 Curriculum modelling 
 

 Determine preferred AS/A Level subjects, 
number and model of provision [see Note (i)] 

4 Resource allocation 
 
 
 

 In the light of the outcomes of phases 2 and 3 
determine and allocate necessary funding, 
resources and staffing  

5 In-service training (INSET) 
and initial teacher training 

(ITT) 
 
 
 

 Prepare and deliver AS/A Level focused 
training to staff in selected schools 

 NUL to develop and introduce new provision 
related to advanced level teaching and learning 
into ITT programmes 

6 Implementation 
 
 
 

 Introduce teaching of AS/A Levels into selected 
“advanced level centres” 

 Impact assessment 
 

 Review impact on schools and HEIs (eg on 
admission requirements) to inform future 
rovision  

 
 
 
 

 

Note (i) 

There are three possible models of AS / A Level provision.  
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In our view a combination of approaches (i) and (ii) would be most suited to the educational position 

and requirements in Lesotho. 

 
Year 1 

 

 
Year 2 

 
Outcome 

 
Commentary 

 
(i)   A subject at AS level as a 
standalone option for one 
year only  
 

  
An AS level 
qualification 

Commonly students  
study no more than 
4/5 subjects at AS 
level 
 

 
(ii)   A subject at AS level as 
the first part of a staged 
assessment route towards A 
level  
 
 
 

 
The same subject at A2 
level as the second part 
of a staged assessment 
route  
 

 
An A level 
qualification 

Commonly students  
continue with no 
more than 3 subjects 
at A2 level  

 
(iii) A subject at A level as a two year linear route with 
assessment at the end of the second year 
 

 
An A level 
qualification 

Commonly students  
study no more than 3 
subjects at A level and 
they might combine 
these with 1 or 2 
subjects as standalone 
AS level subjects 
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Appendix I: Institutions and individuals consulted  

 

We are grateful to the following institutions and individuals whom we consulted during the course of 

the study and who gave generously of their time:  

Boston Health College 
College of Accounting Studies 
Examinations Council of Lesotho (ECOL) 
Institute of Development and Management 
Leribe English Medium School 
Lerotholi Polytechnic 
Lesotho Agriculture College 
Lesotho College of Education 
Lesotho High School 
Lesotho Institute of Public Administration and Management 
Lesotho Principals Association 
Limkokwing Creative Technology Institute 
Machabeng College 
Maluti Nursing College 
Masowe High School 
Methodist High School 
Ministry of Education and Training (MOET) 
National Manpower Development Secretariat, Ministry of Finance and Development Planning 
National Health Training College 
National University of Lesotho (NUL) 
National University of Lesotho International School (NULIS) 
Paray Nursing College 
Roma Nursing College 
Sacred Heart High School 
Scott Nursing College 
Soofia English Medium School 
St Mary’s High School 
St Stephen’s High School 
 
Dr Pulane Lefoka, NUL 
Dr Samuel Tseko Motlomelo, NUL  
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Appendix II: Higher education questionnaire 

CHE STUDY ON THE INTRODUCTION OF AS / A LEVEL COURSES IN LESOTHO 

NAME: 

INSTITUTION: 

POSITION: 

THE CURRENT SITUATION 

1. What is good about the current situation of students moving into higher education with O-

level / LGCSE qualifications? 

 

2. How does this arrangement impact on the design and delivery of higher education courses? 

 

3. What are the shortcomings of this approach? 

  

POSSIBLE FUTURE ARRANGEMENTS INVOLVING NEW AS / A LEVEL COURSES  

4. Do you support the introduction of new AS / A level courses? 

 

5. If not why not? 

 

6. If you do support this development how do you envisage the design of this new 

qualification? How many subjects? Locally developed or not? 

 

7. What kind of process would be needed to introduce AS / A level courses in Lesotho? 

 

8. What would the implications be for the courses run by your institution?  (e.g.  Admissions, 

Length of Courses, Course Design) 

 

OTHER ISSUES 

9. Are there other issues relating to senior secondary school to higher education transitions 

that you think we should consider in conducting this study? 
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Appendix III: Examples of requirements for practical work in AS / A Level science  

(i) Biology 

 
AS / A Level Biology: practical work requirements 
Teachers should ensure that learners practise experimental skills throughout their course of 
study. As a guide, learners should spend at least 20% of their time doing practical work 
individually or in small groups. This 20% does not include the time spent observing teacher 
demonstrations of experiments and simulations.  
The practical work that learners do during their course should aim to:  
• provide learning opportunities so that they develop the skills they need to carry out 
experimental and investigative work  
• reinforce their learning of the theoretical subject content of the syllabus  
• instil an understanding of the interplay of experiment and theory in scientific method  
• be enjoyable, contributing to the motivation of learners.  
Candidates’ experimental skills will be assessed in Paper 3 and Paper 5. In each of these papers, 
the questions may be based on biology not included in the syllabus content, but candidates will be 
assessed on their practical skills rather than their knowledge of theory. Where appropriate, 
candidates will be told exactly what to do and how to do it.  
Examples of unfamiliar contexts might include: 
• following instructions to set up and use unfamiliar equipment  
• making microscopic observations, drawings and magnification calculations from unfamiliar 
structures or specimens  
• following instructions to use unfamiliar biochemical procedures. 

 

 

(ii) Chemistry 

 
AS / A Level Chemistry 
Experimental and investigative skills The International Advanced Level in Chemistry qualifications 
require students to develop a range of experimental and investigative skills. These are highlighted 
in the previous How Science Works section. Core practicals that all students should carry out have 
been listed within the unit specification, at both IAS and IA2 level. Many of these will be standard 
International Advanced Level practicals. This ensures that all students cover a variety of different 
practicals and have developed their experimental and investigative skills. The examinations can 
contain questions of a more practical nature, such as analysis and evaluation of practical work. 
With all laboratory practicals it is essential that centres carry out a detailed risk assessment before 
allowing students to carry out the practical. 
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(iii) Physics 

 
AS / A Level Physics: Waves 
This topic should be studied by exploring the applications of waves, for example, applications in 
medical physics or applications in music. This topic includes many opportunities to develop 
experimental skills and techniques. 

 

 
Students will be assessed on their ability to: 

 

 
Suggested experiments 

understand and use the terms amplitude, frequency, 
period, speed and wavelength 

Wave machine or computer simulation 
of wave properties 

identify the different regions of the electromagnetic 
spectrum and describe some of their applications 

 

use the wave equation v = fλ  
recall that a sound wave is a longitudinal wave which 
can be described in terms of the displacement of 
molecules 

Demonstration using a loudspeaker 
Demonstration using waves on a long 
spring 

use graphs to represent transverse and longitudinal 
waves, including standing (stationary) waves 

 

explain and use the concepts of wavefront, 
coherence, path difference, superposition and phase 

Demonstration with ripple tank 

recognise and use the relationship between phase 
difference and path difference 

 

explain what is meant by a standing (stationary) wave, 
investigate how such a wave is formed, and identify 
nodes and antinodes 

Melde’s experiment, sonometer 

recognise and use the expression for refractive index 
1μ2 = sin i/sin r = v1/v2, determine refractive index 
for a material in the laboratory, and predict whether 
total internal reflection will occur at an interface using 
critical angle 

 

investigate and explain how to measure refractive 
index 

Measure the refractive index of solids 
and liquids 

 

 

 

 

 

 

 


