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1.0 Introduction

Education systems lie at the heart of development and access to education is both a part of the definition of poverty and a means for its reduction. Since the 1960’s development agencies have prioritised investment in education as one of the primary vectors through which to accelerate economic development, promote social mobility out of poverty, and democratise governance. Educational services are delivered through school systems that are largely publicly financed and shaped by national and individual aspiration, physical infrastructure, pedagogic preference, curricula choices, high stakes selection examinations, resource availability and the roles and responsibilities of administrators, educators and learners. Systems approaches can help frame possibilities and probabilities for development strategies that shape learning opportunities.

This chapter presents a way of thinking about education systems developed by a large scale Department of International Development (DFID)[footnoteRef:2] programme of research initially commissioned in 2005. This built on a long tradition, dating from the 1960s and before, of using systems thinking of one kind or another to understand educational development and identify policy options and opportunities in low income countries (e.g. Anderson & Bowman, 1963; Halsey, Floud & Anderson, 1965; Coombs, 1968, 1985; Dore, 1976; World Bank, 1980; Lewin, 1988, 1995, Colclough & Lewin, 1990; Lockheed & Verspoor, 1990; Grindle & Thomas,1991; Lewin & Stuart, 2003).  [2:  Now Foreign and Commonwealth Development Office (FCDO))] 


The Consortium for Research on Educational Access, Transitions and Equity (CREATE) worked across four core countries with research teams in national institutions and high level advisory groups of key stakeholders. CREATE initiated its programme of research by commissioning system level country analytic reviews undertaken by research teams embedded in the education systems in India, Bangladesh, Ghana South Africa led by prominent national researchers, with sub-studies in six other countries. These analytic reviews were critical to the research and were launched at national workshops. They were a  springboard for studies of different facets of educational access and meaningful learning. CREATE involved over 100 researchers and produced over 200 journal articles, monographs, books, policy briefs and research reports (available at www.create-rpc.org and summarised in Lewin (2011a) and in Lewin (2015)). 

This chapter focuses on a small part of CREATE’s research and only one aspect of its systems thinking. The basic CREATE model identifies zones of exclusion which condition access to learning and which shape transitions for learners as they progress through education systems. Changing patterns of access to learning illustrate the dynamics of system evolution. The CREATE approach provides a counterpoint to narratives about access, participation, learning outcomes and exclusion based on aggregated data, located at single points in time, and removed from cultural and organisational context. Cross sectional snapshots can mislead and may generate ineffective interventions detached from system histories and demonstrated capabilities especially where aspects of development are non-linear. CREATE provided opportunities to reflect on the political economy of transitions and reform on the basis of the evidential record rather than aspirational ambition. It deliberately took the view that global strategies can provide frameworks but are not blueprints and that educational reform is more system specific than it is generic (Little, 2008; Lewin & Little 2011; Little & Lewin 2011). 

The United Nations Sustainable Development Goal 4 (SDG4) specifies a global targets for education systems. These include universal access to preschool through to grade 12 (UNESCO, 2016) coupled to minimum levels of learning achievement. Modelling based on insights from CREATE using data from low and low middle income countries (LICs and LMICs) demonstrates the impossibility of the goals being achieved by 2030. Universal participation would require massive enrolment increases in higher secondary grades of five times or more students over current levels. No imaginable amount of external assistance would be sufficient to finance the additional recurrent costs of teachers’ salaries. Demonstrably most LICs and many LMICs cannot finance SDG4 from domestic revenues without substantial fiscal reform (Lewin, 2017). In addition current levels of learning are standard deviations below what would signify achievement in line with national curricula and international benchmarks. 

SDG4 is much more ambitious than previous agendas (Colclough & Lewin, 1990). These were linked to viable financing. Some advocacy is now privileging hyperbole over reality. These issues are central to current debates on the future of aid to education (Heyneman, 2016; Burnett, 2018; Lewin, 2020; Beharry, 2021). The kind of systems analysis CREATE has supported is essential to improve evidence based allocative decisions that increase the chances of identifying a more balanced and sustainable set of goals for education system development that have some prospect of being achieved.  

Following this introduction Section 2 of this chapter describes the CREATE model of access to education. This profiles zones of exclusion and inclusion. It provides a flexible and resilient tool for analysis and policy dialogue. It is presented in two forms – one which will be familiar to planners used to analysing EMIS data, and the other which maps more qualitative aspects of the flow of students through education systems and across transition points. The invitation is to use the model with data from specific education systems. The third section describes an expanded vision of access linked to “meaningful learning” to promote reflection on the kinds of learning that transform the development of individuals and societies which goes beyond the self-evident importance of foundational literacy and numeracy. A true “theory of change” for education systems needs to be a theory of development. Five arenas that influence how education systems change and how learning takes place are identified. The fourth section analyses data on the evolution of patterns of participation by grade in a selection of lower income countries. This shows how systems evolve with different patterns of participation and exclusion in ways invisible to conventional analysis. The fifth section analyses data on the enrolment of boys and girls to illustrate how mapping gender participation by grade adds to understanding of key issues.  The final section collates insights which point the way to future systems analysis that makes use of system dynamics linked to plausible capabilities.

2.0 The CREATE Education System Model of Access and Learning

CREATE developed a systems level approach that combined an understanding of flows of children and youth through educations systems with the profiling of “zones of exclusion”. These zones are characterised by lack of access to education, “silent exclusions” with enrolment but low learning, transitions from being included to being excluded, and from being enrolled but not learning at levels appropriate to age and grade. The conceptual tools developed by CREATE provide a cluster of mechanisms to explore changing patterns of access, understand bottlenecks that throttle back enhanced participation, and moderate the transitions that may be more or less equitable in relation to household income, location and differential enrolment of boys and girls. 

Policy dialogue depends on developing a common language to describe how systems evolve and the dynamics of different types and levels of educational exclusion. This is important for closed systems where the relationship between inputs and outputs is highly predictable. It is even more important for open systems where causal links are less certain and replicable, key parameters change over time, and observations and insight feedback into policy with multi-directional causalities. Education systems have elements of both closed and open systems both of which have to be understood by analysts. Only then can policy be linked to outcomes dynamically, and to the political economies of economic development, social mobility and developmental well-being.    

The simplest way of mapping progression through a formal education system is to chart sequential movement of children through grades. This is represented in Figure 1. The x-axis plots ten grades of schooling and the y-axis plots the amount of participation at different grade levels. 

Figure 1: Profiling Zones of Inclusion and Exclusion
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Source: Lewin, K. M. (2007a, 2009)

Zone 0 captures those included and excluded from pre-school. One year of pre-school is now an agreed global goal. Indicators of school readiness of children entering grade 1 are now figuring in national assessments. Some children have no access to pre-school provision. Others have pre-school provision available but are unable to participate for reasons of cost, location, culture or parental preference. 

Zone 1 contains those of primary school age who never attend school. It includes those who could attend existing schools but do not, and those who are excluded by livelihoods, location, civil status, disability, social stigma or other vulnerabilities. Those who have not enrolled by the age of ten years are unlikely to ever enrol. 

Zone 2 includes children excluded from education after entering grade 1.  These children drop out of primary school. The reasons are well researched and include costs, low achievement, bullying, corporal punishment, violence against boys and girls, and unfriendly schools. As enrolment rates increase the proportion of out of school children who are drop outs, rather than never enrolled, increases.

Zone 3 identifies those in primary school but at risk of drop out. These children can be described as “silently excluded” since they are formally enrolled but may learn little, attend irregularly, and be over-age (Lewin 2007a). Those not learning at age-grade appropriate levels become increasingly distanced from the curriculum. Low achievement is widely correlated with drop out. So is becoming over-age in grade, especially where monograde pedagogies make little allowance for variations in capability. 

Zone 4 describes those who fail to transit to secondary education as a result of failing to be selected in end-of- primary school selection tests, being unable to afford costs to household which are often three or four times greater at secondary level, problems of travel and security when schools are located at a distance, inequitable gendered exclusions, and lack of facilities to address disadvantage and disability. 

Zone 5 profiles those dropping out of secondary grades for reasons that go beyond those relevant to primary level. Older children have agency and may reject curricula they see as irrelevant. The opportunity costs of schooling can be substantial in areas where employment is available. Early marriage and pregnancy may also result in premature drop out.    

Zone 6 defines those at risk of drop out from secondary school and likely to be in one or other of the sub categories of “silent exclusion”. These include being nominally enrolled but irregularly attending, falling a grade or more behind necessary learning levels, socially or linguistically excluded by cultural group norms or medium of instruction, and isolated by poor management of adolescence.  

The model of flows of children expressed on a two dimensional graph will be familiar to educational planners who work with school census data on enrolments and who use cross sectional snapshots of enrolment patterns to address policy issues. When the data is viewed over time it adds a dimension to understanding of how patterns of development are unfolding and indicates the direction of travel of system development. At the simplest level children at different nominal grade levels are “included” if they are registered and are therefore included in school census data. Iterations of data can redraw the chart with variations that suit different sets of concerns. Thus the model can also be populated using separate data for girls and boys, for children from households in different wealth quintiles, by disability status and by affiliation with different cultural groups. The model can be extended up to grade 12 or higher.

Total enrolment by grade is the simplest measure of participation and is easily understood. Grade by grade enrolment rates (number enrolled in the grade divided by the number in the appropriate age cohort) can be used to indicate the proportion of children enrolled. However this indicator  introduces uncertainties from census data about the size of single age cohorts. These are often derived from projections over ten year periods. Attendance rates cannot be used usually because of poor availability in a consistent form. Completion rates for each grade are another option but are even more difficult to measure reliably. The numbers of candidates sitting for terminal grade public examinations can indicate successful participation but need careful interpretation to account for repeaters and over-age students. In sum total enrolment by grade is the simplest option and is widely available.  Grade specific enrolment rates are better if the data on which they are based are reliable.   

Estimating the proportion of children silently excluded at each level requires system specific data and judgement. Flow charts can incorporate data on attendance and time on task, age in grade slippage, and on levels of achievement (Lewin & Akyeampong, 2009; Zeitlyn & Hossain 2011). Children who are enrolled but learning well below grade expectations are invisible to simple indicators of enrolment. They may constitute a large minority, or even a majority, of learners. The CREATE model can be used to identify what proportion of a particular grade group are both nominally enrolled and achieving at an appropriate level for their grade. This has to be based on national curriculum tests that assess what is taught in the high stakes assessments that matter to most candidates. This avoids heroic assumptions about curriculum convergence across countries that are unconvincing. It makes it unnecessary to make comparisons across countries that depend on benchmarking against the performance of the highest scoring country as the end in view. Neither is it necessary to assume that performance on learning assessments progresses linearly with grade on the same scale across countries and cultures as is the case if Learning Adjusted Years of Schooling (LAYS) is used (Filmer et al. 2018). Children often do not grow linearly either physically or cognitively (Lewin, 2020b).  

Figure 2 presents the flow of children through education systems in a different way. This iteration of the model includes pre-school and early childhood care as part of a full picture of educational access and meaningful learning through to grade 12. This qualitative style of presentation highlights categories of exclusion rather than illustrates the magnitude of flows. It can be used to for policy dialogue around different transitions and potential points of intervention.   

Figure 2 Zones of Exclusion and Transitions from Child to Adult 
[image: ]

Source: developed from Lewin & Little (2011) 

Critically Figure 2 highlights how transitions can be internal (e.g. from primary to secondary, transfers from one school location to another) or they can be external (becoming a drop out, leaving school to enter into a livelihood or into employment (Laugharn, 2007; Hunt, 2008; Ananga; 2011)). Transitions are often linked with discontinuities in enrolment, attendance and achievement. Flows may be regulated more by opportunities at the next level of the education system than by the rights of learners to continue learning or needs to increase the endowment of human capital in the population. Flows ultimately shape mobility linked to educational levels and determine “Who gets what” (Lewin & Sabates 2011) in terms of educational opportunities at higher levels.   

Amongst the most critical of transitions are those into livelihoods and jobs. Open systems respond to signals of effective demand and competition for access to jobs rationed by educational qualifications. Monitoring flows through education system has to be juxtaposed with an understanding of the transitions that channel young people into further education and training, employment and livelihoods. The shadow of informal labour markets is present in upper primary schools where many school children are of working age. The “Fourth Industrial Revolution” promises structural shifts that will rewrite the map of the basis arithmetic of youth unemployment for post primary completers. The perceptions and realities of labour markets and livelihood opportunities feedback into choices of parents and children at different levels and influence the allocative choices they make. As systems expand real and perceived rates of return to education are likely to fall as demand in small modern sectors of employment saturates and knowledge-led economic growth outpaces labour force growth. Increased competition for scarce opportunities linked to qualifications that open the door to modern sector jobs will increase the public and private price of selection without necessarily changing who is selected. This is evident from systems analysis of flows (Lewin, 2008).      
  
These and other cross cutting issues e.g. demography, should take the gaze of planners outside the imaginary boundaries of closed education system theory. Learning that has utility is at the epicentre of development. Figure 2 implies that education for sustainable development has system level horizons far beyond foundational literacy and numeracy. Open systems cannot be planned mechanistically because they are in large part open systems. The evolution of changing circumstances and levels of goal achievement across countries suggests the need for equifinality – more than one pathway to defined goals – and multifinality – the valuing of more than one goal. This breaks the impasse generated by attempts to identify singular international priorities that can shape convergent global agendas for educational development. These are of diminishing utility as analysis of open system planning foregrounds endogenously determined priorities and nationally owned and financed sustainable development programmes. 
3.0 Expanding the Vision and Profiling Exclusion 

A rhetorical critique has developed that global summits (e.g. Jomtien 1990, Dakar 2000 and Incheon 2015) and the consequent development assistance related to “Education for All” valued access to education over learning and that what was needed was “Access + Learning” (LMTF, 2015). Those who participated in the conferences and those who read the communiques know this is not true. Thus the World Declaration on Education for All in 1990 led to the Framework for Action to Meet Basic Learning Needs (UNESCO, 1990). Article 1 was “Every person — child, youth and adult — shall be able to benefit from educational opportunities designed to meet their basic learning needs”. At the World Education Forum in Dakar in 2000 and at the the Incheon WEF in 2015 Article 1 was reaffirmed and the consistent commitment to learning could not have been clearer. If increases in enrolment have over-shadowed the need to enhance learning outcomes this reflects the preferences of the implementing agencies rather more than it reflects the aspirations of the flagship declarations (Collier, 2018). If donor led “sector wide approaches” did not value learning where does the responsibility lie (Ahmed, 2011)? 

From the outset CREATE developed and applied an Expanded Vision of Access and Learning (EVAL) that made it impossible to disentangle participation from learning outcomes (Lewin, 2011a). This deliberately linked physical access to epistemic and pedagogic engagement and to learning and skills that had utility for development. CREATE developed an expanded vision of access designed to go beyond narrow conceptions of access and participation (Lewin, 2011b) to capture some of the aspirations mandated by UN conferences. These implied that access to education has to include judgements of educational quality and process (what children have access to) and of educational outcomes (what competencies and capabilities are acquired and how they are valued). Quality is at least as important as quantity (Lewin, 1985, Alexander, 2008)

In its simplest form (Figure 3) the CREATE Expanded Vision of Access and Learning (EVAL) has seven separate elements arising from consideration of desirable components that were potentially realisable, consistent with better practice as judged by experienced professionals, and easy to understand at different levels (Lewin, 2011a). Though some elements of the expanded vision can be quantified others can only be judged in context. This may not suit mechanistic systems analysts accustomed to closed system algorithms with highly predictable causalities. It does sit more easily with open systems analysts who have a professional development orientation that values interventions that are iterated by educators based on insights from reflective practice. The expanded vision provides a framework of expectations which can be modified to suit context and used to build a consensus on access with learning at different levels for different purposes. 


Box 1 : CREATE Expanded Vision of Access and Learning (EVAL) (2011)


1. Access to preschool and higher levels of schooling at affordable costs 
2. Local access to safe schools with appropriate levels of staffing, learning materials, services and facilities which provide a positive learning environment 
3. Admission and progression through primary and secondary school within a year of the nominal age-in-grade or multi-grade provision 
4. Consistent attendance throughout the school year at least 90% of school time
5. Learning outcomes that have utility and achievement aligned with national norms
6. Appropriate access to education and training at secondary and higher education levels  
7. Equitable access to affordable schools and colleges of adequate quality 


We now turn to the factors that shape educational exclusion (and inclusion). A straightforward model identifies five different sources of influence over educational outcomes that leads to meaningful access that has utility (Figure 3). Gaining insights into the interplay amongst these factors is central to policy dialogue that balances different perspectives on how systems function, assumptions that are made about pathways of causality, and the plausibility of theories of change. 

[bookmark: _Toc320106522]Figure 3: Model of Meaningful and Equitable Access
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Source: Author’s own chart 2007

This model maps entry points into analytic studies that can give insight into different opportunities for intervention. Each of the arenas identified suggest different units of analysis i.e. individuals, households, communities, local governance, and schools. All these arenas are culturally located and embedded in national systems of governance that extend beyond but interact with education systems. Taking each of the arenas in turn we can note:

i) Learners are individuals with attributes that are intrinsic to their identity. They have capabilities that reflect natural endowments, environmental influences, nurture and interactive effects. Beliefs about characteristics of individuals are widespread and are influential in determining many aspects of education policy e.g. streaming and grouping of children by capability, adopting automatic promotion, identifying “gifted” children, diagnosing and intervening for low achievers, differentiating curricula for boys and girls, and adapting pedagogy to different age groups, and preferences for learning styles. These beliefs are culturally located and embedded in pedagogic traditions. 

ii) Households are at a level above the individual and for many learners are the reference group that influences motivation, provides support for learning, manages opportunities for learning inside and outside the household, and mobilises the resources needed (time, money, learning materials). Household characteristics are strongly associated with participation, progression, completion and learning levels in most education systems.

iii) Community characteristics are above the level of the household and are an aggregation of common resources, norms of expectation and behaviour, aspirations for development for younger learners being socialised into adult patterns of behaviours and roles in relation to civil society, livelihoods and employment, and health and well-being. Education systems interface with different communities and through collective attendance at events and governance structures that include community representatives,   

iv) Governance of education systems is stratified in ways that resonate with local government structures. It is usually at this level that collective functions are enacted – e.g.  enrolment planning, inspection, quality assurance, examinations, teacher employment and deployment across schools, student flow, school location.  This is also the level at which public financing is translated into services to deliver educational outcomes.

v) Schools are the symbolic heart of public education systems. They host and curate the learning activities of most young people when education systems are working efficiently and effectively. Schools exist within systems with a constant flow across boundaries of people (teachers, students), things (learning materials, curricular guidelines) and information (enrolment patterns, examination results). In schools learning is enacted and managed. Schools may have more or less autonomy in relation to curricula, pedagogy and admission and enrolment.   

All five arenas identified deserve consideration. If a systems approach is adopted they all interact with each other and with national and international development strategies. The mechanical approaches of closed system theory are of limited application in the real world because the articulation between elements is as much social and political as it is mechanical. Simple principal agent theory assumes “ one actor (the principal) wants a task accomplished, so they employ another actor (the agent) to complete the task” (Spivack, 2020). The CREATE model is a reminder that there is no single principal - actors in all five arenas can lead on defining tasks - and there is no necessary reason why the tasks will be aligned if they arise independently from each arena. Similarly, the agent side of the assumed managerial dichotomy, is likely to have many actors all of which somehow must share goals and motivations and reinforce rather than compete with eachother for operating responsibilities, resources and infrastructure. Ambiguities permeate this kind of analysis with principals sometimes being agents and agents sometimes being principals and each influencing the other. Schrodinger’s cat would have understood.

Open systems are dynamic and are subject to many exogenous influences that are unpredictable. Insights into one system in one place and at one time are unlikely to translate reliably to others without system specific understandings of probable causalities, interactions, preferences and resource constraints. From an open systems perspective actors in the five arenas have an impact on both the supply and the demand side of learning. Thus on the demand side learners may have preferences for enrolment, progression to higher levels and subject specialisation relatively independent of household characteristics. These co-exist with demand side choices that are influenced by household level dispositions, local labour markets, and cultural practices. The supply of educational opportunities is widely determined by community and local government level investment and policy on enrolment and progression (Cameron,, 2011). This influences school admissions and the quality of provision which itself may also have an effect on demand. The interactions are complex and contain many feedback loops.        

Many externally supported programmes to universalise participation and enhance learning have concentrated on supply side inputs. This is critical where infrastructure is weak, buildings and classrooms inadequate or unavailable, learning material in short supply, and teacher qualification is low. These inputs are greatly needed where enrolment growth is strong. But opportunities to learn may also be affected by falling demand, especially amongst older children who are the most likely to be out of school and in communities where the opportunity costs of school attendance are high, and where school quality is low. Uneven school quality compromises equitable access to the extent that in some low enrolment countries the poorest children have less than a tenth the chance of the richest of completing secondary schooling. Open systems approaches capture the importance of both supply and demand side aspects of learning and their interactions across system boundaries. 
[bookmark: _Toc320106188][bookmark: _Toc320107845]4. The evolution of participation  

The CREATE research explored access and learning across low and low middle income countries using a set conceptual tools described here and at www.create-rpc.org and in Lewin (2015, 2017). The analysis presented below illustrates the power of just one type of systems analysis based on available data.
4.1 Patterns of participation by grade in eight countries 

Administrative data from school censuses allows time series of enrolments by grade to be plotted. Figure 5 shows the results for eight countries indicating how enrolments have changed since 2005 in each grade over the basic education cycle. The numbers enrolled by grade are used for y axis values to simplify this illustration since these are readily understood and widely available[footnoteRef:3]. Children in a particular grade would normally be expected to be promoted to the next grade the following year. A high-enrolment low-attrition system would therefore show lines on a graph for each year as parallel and close together. The reduction in enrolment in different grades for the same year would decline at the same rate as the change in size of the relevant age cohort. Figure 4 demonstrates this is not what has been happening.  [3:  Compound indicators of participation e.g. Gross and net enrolment rates, primary completion rates etc introduce more uncertainties of interpretation and measurement than simple enrolments. ] 


First we note that the dotted line running across the charts is a line estimating the number of children in a grade-age group. If this has a negative gradient it indicates that the population of school-age children is growing so each age group is larger than the previous one. This is true in the case in Malawi or Ethiopia. Conversely if the gradient is positive there are fewer children in each age group. This occurs where there is demographic transition as in Vietnam or Cambodia. If the population of children is shrinking it is easier to invest more per child and enhance quality since the number of children relative to the tax paying working population is falling.     

Second, every system has a tipping point where the number of children enrolled is about the same as the number in the age group related to that grade. The tipping point is around grade 3 in Pakistan and grade 8 in Kenya showing there is wide variation between systems. This does not mean all children are enrolled below the level of the tipping point since enrolments are likely to be inflated by repeaters and overage entrants. Thus Uganda and Malawi have many more enrolled than there are in the relevant age groups below grade 6. If all children entered and progressed at the appropriate nominal age then there would be no tipping point and the enrolment curve would follow the age grade cohort line.   

Figure 5: Enrolment Flow Charts from eight countries 
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Third, most of the countries in Figure 4 have many more children in grade 1 than there are six year olds in the population. The excess numbers can be very large and may be double the number of primary school entry-age children in the population. Alarmingly, though enrolments have increased in all the countries selected except Vietnam and Cambodia which have had demographic transition, the over- enrolment in lower grades has generally persisted (e.g. in Malawi, Uganda and Mozambique). This is only evident from systems flow analysis which draws attention to changing patterns of demand for places at different grade levels. Counter intuitively, as systems become more efficient and repetition is reduced, the number of places needed can fall as enrolment rates increase 

Fourth, most systems have strong inflexion points in the flow around high stakes selection points. This can be seen where there is a sudden drop in enrolments between grades. This occurs in Malawi, Ethiopia Uganda and Kenya and in Pakistan. Some bottlenecks persist despite overall enrolment increases e.g. in Malawi the numbers enrolled in grade 9 have been consistently about 30% of those enrolled in grade 8 since 2000 indicating the impact of a high stakes primary school leaving examination on flows towards grade 12. In Kenya there is a sharp drop from grade 8 to grade 9 as children transit into secondary schools (Oketch & Somerset 2010). There is a similar drop in Uganda after grade 7. These discontinuities can be exacerbated by queuing whereby children repeat examination grades whilst attempting to improve achievement to be selected to the next level. Bottlenecks that inflate enrolments in examination entry grades are a source of considerable inefficiency.

Figure 5  draws attention to the levels at which there are most Out of School (OOSC) children. A first order indication of OOSC is provided by the gap between the age grade group line and the enrolment lines. This does not account for all OOSC since over enrolment in lower grades conceals non-attenders and those who have dropped out. In addition a proportion of enrolment above the tipping point is of over-age children and repeaters. A full accounting needs household data of quality rather than administrative data. However, the charts are simple to construct and do indicate important dynamics. The number out of school is unlikely to be less than the gap between the age group line and enrolments. Children in this space are mostly older not younger. 

GEMR data shows that 50% of OOSC are over the age of 15 years and that more than 25% are between 13 and 15 years. Half are boys according to the GEMR (2018). Less than 25% are below 12 years old indicating that the problem is predominantly one of adolescents above the minimum age of work of 15 years. Thus 75% of OOSC are of secondary school  age (UIS 2018). This is a radically different view of the OOSC problem than the orthodoxy that emphasises those who do not enrol in grade 1 (Zone 1) and those do not complete most primary grades (Zone 2). Flow analysis immediately draws attention to this counter intuitive topography of exclusion. Such exclusion is overwhelmingly amongst secondary age children whose learning crisis is determined by lack of access and participation at secondary level.  

Various “silent exclusions” can be mapped. At the simplest level national assessments or high stakes examinations can be used to estimate what proportion of those enrolled in any given grade are displaying levels of achievement in line with the expectations of national curricula. Performance on standardised international tests can also be used with the obvious disadvantage that these have to translated into achievement linked to what is actually taught based on the national curriculum. Averages of performance can be used though. Bands of levels of achievement rather than averages would be better than averages since these can capture improved achievement in ways that reflect the spread of capabilities around a median level. Averages do not do this. Country level analysis of silent exclusions related to achievement has to absorb system idiosyncracies e.g. different ages of entry to school, transition points from lower to upper primary and lower and upper secondary; streaming by capability within schools and tracking into different types of school, and medium of instruction. In the most effective systems the distribution of performance is likely to be less than in the the poorest performing systems. Differentiated teaching at levels tailored to levels of student achievement will be most challenging where the spread in achievement is greatest. Multigrade approaches to learning are well documented (Little, 2006) and many established systems exist (e.g. Activity Based Learning (ABL) in India).   

Other forms of systems level silent exclusion can be assessed and profiled. Most obviously these can be indicated by patterns of attendance, proportions of over-age enrolment, transition point drop out, and exclusions linked to disability (Ampiah & Adu-Yeboiah, 2009, Little, Indika & Rolleston, 2011). Part of the value of doing this lies in the process of estimation which provide opportunities to collate data and sensitise actors to dimensions of exclusion and dynamics that may be largely invisible. This can then be the basis for evidence-based policy dialogue linked to dynamic management of change at system level rather than single issue interventions focussed on improving narrowly defined outcomes like age specific literacy rates.    
5.2 Generic Patterns of Participation in LICs and LMICs.
Analysis across more than 60 education systems shows there are five characteristic patterns of enrolment in grades 1 to grade 12 in LICs and LMICs (Lewin, 2015, 2017). The synthesis (Figure 6) uses an Index that compares enrolments in each grade with the population in the relevant age group. This is broadly equivalent to an age specific enrolment rate. The index value is 1 when enrolments match the number in the appropriate age group. The five patterns are (1) convex, (2) highly convex, (3) linear decline, (4) concave, and (5) linear full enrolment. Lists of countries for each category are available in Lewin (2015, 2017).
Figure 6 Types of Enrolment by Grade in LICs and LMICs 
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Source: Lewin 2008, 2017, 2021 

i. Type 1 countries have concave enrolment curves. Intake levels into grade 1 are similar to the number of children in the entry age group. The participation index (number enrolled / number in age group for grade) is close to 1 for grade 1. The tipping point, where there are as many children in the age group than are enrolled in school, is in grade 1 or grade 2. Drop out starts in grade 1 and results in fewer than 50% completing grade 6. Completion rates may be below 40% at primary, and are less than 20% for lower secondary. Development at secondary level is strongly constrained by the output from primary. The priority in these countries is to increase age related entry and progression rates and reduce drop out. 

ii. Type 2 countries have very high rates of over enrolment in the early grades of primary. Enrolment curves are very concave and tipping points are typically around grades 3. Enrolment in grade 1 may exceed 200% of the number of children in the age group. High drop out means that less than 70% of the age group complete grade 6 and less than 50% reach grade 9. Over-enrolment arises from many children entering who are over age, and from high rates of repetition. In some countries this pattern has persisted for more than a decade after universal primary education policy has been announced. The implication is that one equilibrium with low enrolment, low drop out and low completion, has been replaced by another with a very high intake, high enrolments, and a higher rate of drop out leading to low completion rates. These countries are often heavily aided.

iii. Type 3 includes countries where the intake rate to grade 1 is high, but is less than 50% times greater than the number of six year olds, and is therefore less than Type 2. Enrolments decline linearly with increasing grade, and the tipping point is around grade 4. No more than 75% of children in an age group reach the end of primary school. There may be serious issues with over-age children and repetition, and with persistent drop out that accumulates from grade to grade such that fewer than 50% complete lower secondary. Primary completion rates constrain expansion of secondary school. 

iv. Type 4 include countries that are close to achieving universal completion of grade 6 but have yet to reach more than 50% completing grade 9. Enrolment curves are concave and tipping points are around grade 6 or higher. These countries are more likely to have regularised intake into grade 1 so that all children are within a year of the appropriate age. Most of those who start primary school finish on schedule at the right age. The biggest attrition occurs in lower secondary and less than half of all children succeed in entering upper secondary. These systems are most likely to need support at the post primary level for curriculum development, quality improvement and enhanced equity as well as investment in infrastructure. 

v. Type 5 countries have full enrolment with similar numbers of children enrolled in each grade as there are in the relevant age cohort. Enrolment curves are linear and track the population growth of single age cohorts of children. There is no tipping point. There may also be evidence of demographic transition where the number of children in the single age population declines each year. These systems have achieved universal enrolment up to the end of lower secondary. They are likely to have problems with quality, achievement, and equity that would benefit from additional investment. 

All systems have quality and achievement issues not evident from simple enrolment flow data. LICs are concentrated in Types 1, 2 and 3. LMICs are predominantly Type 4 and Type 5 systems. The rates of progress and directions of travel vary. Time series analysis suggests that a proportion of Type 1 LMICs will graduate to become Type 2 or Type 3 within the next decade. It is also probable that Type 1 LICs will become Type 2 systems and some Type 2 will become Type 3. There remains a considerable distance to travel for most LICs and LMICs to become Type 5 full enrolment systems. Until they do large inequalities are likely to remain. There are also clusters of countries where progress has stalled and the progression through different enrolment types appears to have reached equilibrium states that are difficult to dislodge. In all countries on which there is good time series data the most significant correlates of exclusion, and of learning achievement, is household wealth, followed by location and disability, and then by being a boy or girl. 
This analysis shows how impossible it is to reach full enrolment to grade 12 in LICs and LMICs by 2030. For this to happen all children now in grade 1 and 2 would have to remain in school and stay on schedule for the next eight years with no drop out or repetition. Enrolments in grades 11 and 12 would have to increase by five times or more. Figure 4 illustrates the scale of the problem of enrolment increases, teacher supply and school facilities. The CREATE systems analysis highlights how enrolments, and education systems capacity at different levels, would have to change in unprecedented ways to achieve SDG4. Much could be achieved to enhance access to learning through incremental and sustainable system expansion that did not headline unattainable goals but identified achievable goals and timelines that could be resourced.    
5.3 Patterns of Participation of Boys and Girls 
Aggregate enrolment patterns mask differences within populations of children. An illustration of this is to explore how the enrolment of girls and boys varies between countries. Analysis of time series data across 60 countries shows that since 1980 there were dramatic improvements in the ratio of girls to boys enrolled (GEMR 2018). The detailed patterns are complex but overall in 1990 the Gender Parity Index (GPI) for all developing countries for primary enrolment was 0.87 and for SSA 0.87. By 2015 the value was 0.99 and for SSA 0.94. At secondary the GPI had reached 0.96 globally and 0.88 in SSA. In all regions girls out enrolled boys at tertiary level except in South Asia and SSA. The exclusion of boys has become much more visible especially amongst older age groups at higher educational levels (GEMR 2018). Few would have predicted that by 2015 girls would out enrol boys in higher education in Europe, North and South America and the Caribbean by more 130 to 100, and would be out performing boys in many areas of the curriculum. Gendered exclusion from school has diminished greatly especially in LMICs but persists especially for children of the poorest households and in the lowest income countries where boys persist longer in school than girls. 
Using a simple parity index[footnoteRef:4] indicates the percentage of girls enrolled by grade (Figure 7). The results vary widely across groups of countries. Data for the percentage of girls enrolled by grade from around 2015 for SSA produces four clusters of countries with distinctly different patterns of enrolment.  [4:  This index simply computes the percentage of girls enrolled of the total number. It therefore does not correct for any imbalances in the population of girls and boys. ] 

In the first cluster of countries there are large differences in enrolment in favour of boys throughout these education systems. They also are likely to have low overall level of participation for both boys and girls. The priority in these countries is likely to be to invest in interventions that increase participation of both girls and boys to much higher levels since higher participation almost invariably leads to more equal enrolments. 
In the second group of countries enrolments of girls are between 45% and 50% of the total through primary grades. Above this grade level there is strong attrition of girls coinciding with exclusions from secondary grades and premature drop out. Exclusion is often concentrated amongst particular sub-populations e.g. the poorest households, specific social groups, and those in particular geographic areas whose enrolment rates are likely to be low. 
The third group of countries is the largest and includes countries that have equal enrolments of girls and boys up to the end of primary (if equity is defined as a ratio of girls to boys of 48% -52%). At secondary level girl’s participation begins to fall off but generally remains above 45%. This is despite over-age progression, early marriage, under-achievement, low returns for household investment, and social prejudices against the education of girls. Which factors are most important are country specific. 
The fourth group of countries have close to full enrolment of girls and boys. In these countries there is a tendency for girls to out enrol boys especially in higher enrolment countries. This may or may not conceal differences within particular groups and regions. 
Figure 7. Enrolment of Girls as a percentage of the total in SSA
[image: Chart, line chart

Description automatically generated]
Source: Author’s charts derived from UIS data
Overall there are four different patterns of exclusion in LICs and LMICs. These can be described as (1) strong exclusion of girls in all grades; (2), weak exclusion of girls in primary, strong exclusion at secondary; (3) near equity in primary and weak exclusion of girls at secondary; and (4) equity or enrolment of more girls than boys in most grades. The percentage of girls enrolled at each grade level is illustrated with single country cases (Figure 8). A full list of countries in each category is available in Lewin (2015).
Figure 8: LICs and LMICs Classified by Percentage of Girls by Grade 
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Source: Updated from Lewin, 2017
In Pattern 1 80% of girls and boys have similar enrolment status to each other at primary level. Only 5% of countries are in Type 1. In Pattern 2 90% girls and boys have the same participation rates as each other. The problem of more equitable enrolment is concentrated amongst the 10% of children that have different enrolment status suggesting sharply targeted interventions are much most likely to have an impact on the differences. In Pattern 3 and 4 the great majority of girls and boys (well over 90%) have the same enrolment status. This does not mean that equity is achieved. It does mean that indicators other than enrolment and completion rates are needed to identify, monitor, and reduce forms differential exclusions of girls or boys. 
[bookmark: _Toc294789313][bookmark: _Toc295201395][bookmark: _Toc320106193][bookmark: _Toc320107850]Analysis of the data sets indicates that in LICs and LMICs i) differences in enrolment of girls and boys tend to diminish as enrolment rates increase and patterns 3 and 4 become the most common; ii) differences in enrolments between boys and girls are larger for secondary schools than for primary; iii) where enrolment rates at secondary are above 50% girls tend to out enrol boys; iv) in SSA in most countries girls tend to enrol younger and leave school earlier than boys who repeat more often and remain until greater ages. Time sequence data shows that most LICs and LMICs have made substantial progress towards equal enrolments and 75% of LICs and LMICs are now either Type 3 or type 4. In contrast data on inequalities related to wealth shows much greater discrimination in chances of enrolment and less change or consistency in the direction of travel. Systems analysis shows how gender inequities differ radically across countries and within systems at different grade levels. 
[bookmark: _Toc294789320][bookmark: _Toc295201402][bookmark: _Toc320106194][bookmark: _Toc320107851]Concluding Remarks 

This synthesis illustrates the power of the approaches developed by CREATE for the analysis of systems. It has provided an introduction to some of the CREATE conceptual models and to flow analysis using cross country and sequential cross sectional data sets. Methodologically mapping zones of exclusion has proved useful in unpacking key issues e.g. who fails to enrol at any age, who enrols late, who experiences age grade slippage, how low achievement excludes especially in mono-grade systems, and how selection examinations exclude those who may already be disadvantaged. The CREATE expanded vision of access and learning and research on political economy and case studies of change provides an entry into system level discussion of strategy and priorities and the trade-offs that occur in all real world political systems. Country analytic reviews and synthetic country research reports provide a mechanism to locate research results in relation to national priorities and highlight system level interventions which interact and may have positive or negative synergies. All education systems have characteristic arenas which shape how educational services are delivered. These determine who participates, what is available to whom, and how inputs relate to process and outcomes. Mapping these also draws attention to the need to understand that each arena may can be understood with data at different levels of analysis (e.g. the individual, household, community, district authority and schools). 

The illustrative system level data discussed on the evolution of enrolments demonstrates the power of this systems approach to provide critical insights into how participation is changing and why changes may not map well onto SDG4 goals and targets. Exploring the flows quickly reveals that high average enrolment rates at primary conceal the fact that some countries have massive over-enrolment in low grades and high attrition that persists over time and others do not (Lewin ,2017). The results are a clear signal that education systems have very different trajectories of development that have to be understood, especially where national goals and priorities diverge from global goals. Similar analysis techniques can be used to describe and begin to understand how and why patterns of participation of girls and boys in education systems are changing. Many different patterns of enrolment by grade exist all located in specific national contexts and system level practices and preferences. Understanding context and history are central to enhancing participation and learning and rising to the challenges of development (Akyeampong, 2009; Chimombo, 2009; Ahmed & Govinda, 2010; Djangmah, 2011). 

CREATE’s research portfolio has identified many possible actions that will shape education systems over the next development decade. It developed an architecture of enquiry and related toolkits that could profile the kind of system level interventions that would make the difference between more uneven and insecure efforts to improve participation and learning, and those interventions that could secure the right to education for all children. 

CREATE developed a generic twelve point framework based on its insights and evidence to support new approaches to educational system reform in LICs and LMICs. 

Box 2. CREATE 12 Point Framework for System Development

i) Extend early childhood development and pre-school to enhance health, reduce undernutrition, eliminate stunting, and reduce parasitic infections and avoidable causes of disability, and increase school readiness;
ii) Ensure that all children enter school at the right age and progress age in grade without slippage; 
iii) Identify and act on the causes of dropout on both the supply and demand sides, intervene to enrol students in school below the school leaving age; encourage school-community initiatives to reach and retain all children 
iv) Diagnose the silent exclusions that result in enrolment with little learning; track children’s progress, manage learning systematically to ensure no child is left behind with clear loci of responsibility; 
v) Increase equitable access to secondary and higher education at affordable public and household costs; 
vi) Promote effective pedagogies suited to teacher capabilities and school and class size and learning conditions; 
vii) Build enough schools, classrooms, and educational spaces with low environmental impact
viii) Providing learning materials that are fit for purpose and invest in appropriate infrastructure for learning; 
ix) Train, employ and deploy teachers to support learning opportunities that are similar from school to school; 
x) Use school based formative assessment to monitor + improve learning; reform high stakes exams
xi) Ensure financing for balanced pro-poor educational growth from domestic revenues and strategic aid; 
xii) Develop indicators of progress to monitor equity and efficiency and widen access to all levels of education. 
Source: Lewin, 2011a, Lewin, 2015. 

This rubric of thematic priorities across systems was developed with four caveats that provide reminders for future systems analysis. First, initial conditions and baseline data have to be analysed as a precursor to developing plans to improve access and learning opportunities (Lewin, 2015, Little, 2021). Insights into the evolution of participation over the last two decades can give clear indications of the nature of the problems and the likely patterns of causality that continue to deny rights to education to different groups of children. Thus, for example, many systems have pinch points around selection examinations that ration access and exacerbate inequalities especially those related to household wealth and differences between boys and girls. Most out of school children were in school at some previous point in time and intervening before drop out is almost always cheaper than doing so after drop out. Critically national systems are very different to each other when data are disaggregated (Lewin, 2007a). Dynamic modelling linked to questions generated by decision makers on understanding and managing flows of learners through education systems provides powerful tools to see beyond the narratives project based interventions to identify underlying drivers of change. It is critical to understand why problems that persist have not already been addressed by systems that have experienced low levels of access, participation and achievement and high levels of inequality for decades. 

Second, the political economy of reform is such that unless there is sustained local and national political will, availability of adequate resources, and accountability that ensures efficient utilisation, attempts to achieve greater educational participation are likely to prove futile (Little, 2010a; Little, 2010b; Little, 2010c; Obanya, 2011; Ward, 2011). A key difference between low income countries which have succeeded and countries which have failed to develop their education systems effectively lies in consistent political will. This has to be accompanied by transition to systems that are endogenously financed and thus nationally owned and sustainable (Al-Samarrai, 2007). 

Third, approaches to reform have to recognise that children, and the households of which they are part, exist within a web of relationships which will determine what learning  they enjoy, how supply and demand for education interact to generate opportunities for learning that has utility, and what uses young people make of the knowledge and skill they acquire. New approaches must also be specific and targeted where there are barriers and disincentives to go to school and to learn, and where system structures interact with agency to lead to premature exit from schooling or silent exclusions within schools. Households, communities, schools and local education authorities all play a role in shaping opportunities and removing inhibitors to participation and learning and they are part of open systems.  

Fourth, the CREATE twelve point framework for system development is not a blueprint but a road map which is designed to chart key dimensions of system development. As a map it is permissive of equifinality (different pathways to the same goals) and multifinality (different goals and overlapping pathways). Both are needed for mobilisation in open systems that have different starting points, resource availability, development aspirations and political preferences. To be useful operationally plans need to build from a bespoke diagnosis grounded in system level data linked to political economy and recent history. Most importantly system development needs to be endogenously driven so that the theory of change that it related to would be owned and embedded rather than borrowed and gifted by distant stakeholders. 

Understanding why education systems do not change is at least as important as identifying the correlates and causes of successful reforms that are sustained over decades. That is why evaluating flows over time and exploring the history of system level educational reforms is critical to inform future policy and practice. If there is puzzlement that learning “can get… so bad…even though access to enrolment and schooling completed is expanding rapidly” (Pritchett, 2015) this is not difficult to explain if the patterns of expansion are understood. Poorly articulated expansion, especially that which is exogenously driven, can both degrade quality and selectively change the characteristics of the age cohort reaching the end of an educational cycle with predictable effects on achievement. Game theorists might also note that for many players in the “game” of educational participation expanded access to learning may well be more of a zero sum than a win-win game. High stakes selection will continue to pit candidates against eachother with as many losers as winners. Expansion at one level will reduce the economic rate of return at that level. Many social scientists have pointed out that the social functions of educations systems are rather more important determinants of system evolution and personal and professional motivation than abstract commitments to national development, global goals that have little domestic ownership or rights based entitlements. It is commonplace to argue that education systems are more about social mobility and social role allocation than they are about learning for many who take part. Juxtaposing access and learning as being in competition with each other is a false dichotomy since access to education is meaningless without learning that has utility. The better question is what utility does access and learning have for whom?   

The recent history of system evolution is a good indicator of the potential of systems for change that is sustainable. One of the best indicators of “what works” in terms of system development is what worked in the past. This is generally a better guide than what might work in the future (GEEAP, 2020, Lewin, 2020b). In the UK the most likely weather forecast in the absence of comprehensive data is that tomorrow will be like today. This turns out to be true in general but not of course every day!  If the most likely pathways of system development are predicted by answering the system level evolutionary questions “what has been happening in the recent past?” and “what will happen if we allow the system to evolve” then a basis exists for managing change and doing much better than chance and avoiding traps set by supposing anything is possible no matter how improbable. Leadership is of course about much more than working out which direction a system is going and “walking in front”. Systems analysis can be an invitation to be systematic about diagnosis and methods of managing change for which there is effective demand and finding ways of catalysing change which take systems through tipping points to sustained gains in efficiency and effectiveness. 

Radical change generally is accompanied by systemic risk. This is poorly matched to fragile systems with low resilience. Conventional planning places too much value on ambitious short term goal achievement and under values longer term change that makes use of evolutionary system drivers. Over challenging goals set in stone at single points in time are progressively overtaken by events leading to policy making in Zones of Improbable Progress (ZIPs) (Lewin, 2007b) where few plausible analysts believe the goals can be achieved. This can result in poor allocative decisions especially where systems have to be financed with temporary injections of concessionary aid and an unpredictable sequence of performance related contracts. Pilots do need planes to fly and an assured fuel supply and education systems need recurrent finance from domestic revenue (Lewin, 2020). 

The opportunity is to build on effective practice, discourage unwanted outcomes, and nudge incremental improvements. Persistent incrementalism within systems that place a value on sustained change is attractive. Equifinality and multifinality are both essential perspectives on managing change in open systems. The diagnosis of system level problems using systems analysis tools can provide insight into both probable and possible system futures that are achievable and are financially and educationally sustainable. A systems approach to development has to align educational reform with national development priorities, opportunities and preferences. The clear implication is that sustainable educational development will depend on systems located differently in time and space and in different political economies of transition. The international architecture for external assistance and the targets set by SDG4 urgently need reform to meet the different challenges this creates for different systems.   
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