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Exploratory analysis of learner performance by learner-level and 
school-level characteristics, including Welsh language 

characteristics, 2011 to 20181 

1. Introduction 

The aim of this paper is to present the findings of an exploratory analysis undertaken of school 

performance by learner-level and school-level characteristics, for the period 2011 to 2018. The main 

focus of the analysis is to consider research questions on the language medium of the education 

provision (i.e. Welsh-medium or English-medium), and on whether or not the learners speak Welsh at 

home. The analysis was undertaken to try to better understand the interaction between these 

characteristics and educational attainment, and in particular to do so in a way that controls for the effects 

of other characteristics, such as free school meals.  

The research is exploratory in nature. It has investigated the use of logistic regression models to help us 

understand what factors may impact on school attainment, and to estimate their potential effect. Any 

model is subject to error and is driven by the assumptions and choices made in developing the model. 

This is particularly true when seeking to model educational attainment across a wide range of learner-

level and school-level factors.  

We therefore consider that there is the potential for further work to investigate whether these models can 

be improved in future. The work itself has also prompted interesting further research questions, which 

are described in the final section.  

2. Contextual considerations 

Across different parts of Wales, there are varying scales and ranges of Welsh-medium provision. 

Therefore understanding the impact of different types of Welsh-medium provision on educational 

attainment is complex.  

There is no national model for delivering Welsh-medium education in Wales; provision is delivered in a 

variety of ways across the 22 local authorities. Schools are currently defined according to their Welsh-

medium provision, ranging from Welsh-medium schools (where Welsh is the main teaching medium) to 
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English-medium schools (where English is the main teaching medium). Within schools, it is not always 

the case that all learners follow the same provision in terms of Welsh-medium and English-medium 

education.  

For the purposes of this analysis of educational attainment, local authorities have been placed in one of 

three groups. This grouping takes into account the extent of Welsh-medium provision in schools, and the 

sociolinguistic composition of the communities where the schools are situated.  

As a result of the varying types of Welsh-medium education provision, there are many ways to 

categorise whether or not a learner is in Welsh-medium education. For example, it would be possible to 

simply use the category of school according to the Welsh Government’s definitions. However, as Welsh-

medium education provision can vary within schools (for example, in bilingual schools some learners will 

be taught through the medium of Welsh while others will be taught through the medium of English), this 

analysis uses information at the learner-level regarding whether or not they are taught through the 

medium of Welsh. For the purpose of this analysis, learners are defined as being ‘taught through the 
medium of Welsh’ if: 

 they are taught Welsh as a first language at primary school age; or 

 they study any subject other than Welsh (first or second language) through the medium of Welsh 

at secondary school age 

This information is collected via the Pupil-Level Annual School Census (PLASC). It needs to be 

recognised also that ‘taught through the medium of Welsh’ encompasses a broad range of possible 

scenarios, depending on the extent of the Welsh-medium provision that the learner: 

i. is currently receiving, and 

ii. has received during their education experiences up to that point. 

At secondary school level, for example, a learner who receives all of their education through the medium 

of Welsh will be defined as being ‘taught through the medium of Welsh’, as will a learner who is studying 

only geography (in addition to Welsh first language) through the medium of Welsh, and who may, or may 

not, have studied more subjects through the medium of Welsh during earlier key stages. 

3. How we analysed the data 

This analysis uses logistic regression to produce models of the school populations that allow us to 

estimate the likely attainment rate of different groups of learners, and also estimate the impact of 

different characteristics on attainment.  

Logistic regression is a statistical method that considers a set of prior observations and uses these data 

to predict a data value, or outcomes, based on a range of different variables. In this case we are using 

data on learners in schools in Wales from 2011 to 2018 and predicting their attainment.  

The models analysed in this research use the characteristics of learners (for example, whether they are 

eligible for free school meals or not, their sex or language of education provision), and schools (for 

example, the overall percentage of learners eligible for free school meals in the school) to model the 

probability that a learner will achieve an expected level at each key stage.  
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Not all variables used in a logistic regression model have a relationship with the characteristic that is to 

be predicted. For this analysis, characteristics were retained in the model if they (or their ‘interactions’ 

with other characteristics) were statistically significant in the model (at the 99% confidence level).  

The model constructed can then be used to calculate the Average Marginal Effect (AME) of a 

characteristic, which gives an indication of how the population overall is affected by that characteristic. In 

this case, a positive AME indicates that, according to the model, a group of learners with that 

characteristic is more likely to achieve the expected level than a group of learners without that same 

characteristic.  

Any statistical model is subject to error and is driven by the assumptions and choices made in 

developing the model. This is particularly true when we are seeking to model educational attainment 

across a wide range of learner-level and school-level factors. For example, we need to decide whether a 

variable such as the percentage of learners eligible for free school meals in a school should be a 

continuous or categorical variable (i.e. grouped into a certain number of groups).  

Any model will also only be able to capture a certain amount of information that explains the outcome. A 

large number of factors may affect educational attainment, and further work could be undertaken to 

consider a range of other data (such as pupil attendance) that are routinely collected from schools. 

However, there will also be a range of factors not captured in data provided routinely from schools which 

impact on attainment, such as parental background, health, behaviour, well-being, and most pertinently 

for this research, understanding choice and the complexities of Welsh-medium education provision.  

4. Methodology 

The focus of this analysis is on learner performance, where local authorities have been placed in three 

groups. These three groups have been used to reflect the varying nature of Welsh-medium education 

provision and Welsh language communities throughout Wales. The groups take into account: 

 the percentage of learners assessed in Welsh first language at the end of the Foundation Phase 

 the models of Welsh-medium education provision adopted by the authority 

 the linguistic nature of the local authority according to the 2011 Census 

The three groups are: 

1. Group 1 – Isle of Anglesey and Gwynedd 

The majority of learners are taught through the medium of Welsh. These local authorities also 

have higher proportions of Welsh speakers than any other local authorities in Wales. 

2. Group 2 – Conwy, Denbighshire, Powys, Ceredigion, Pembrokeshire, Carmarthenshire and 

Neath Port Talbot 

In some of these local authorities it may be that the majority of learners are taught through the 

medium of Welsh, while in other local authorities there will be some communities where the 

majority of learners are taught through the medium of Welsh. In other local authorities, there is a 

choice between Welsh-medium education and English-medium education. 
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3. Group 3 – Flintshire, Wrexham, Swansea, Bridgend, Vale of Glamorgan, Rhondda Cynon Taf, 

Merthyr Tydfil, Caerphilly, Blaenau Gwent, Torfaen, Monmouthshire, Newport and Cardiff 

It may be that the majority of learners are taught through the medium of Welsh in one/a very 

small number of areas, but this is the exception not the rule. There is usually a choice between 

Welsh-medium education and English-medium education. 

The following chart shows how the percentage of learners assessed in Welsh first language at the end of 

the Foundation Phase varies by local authority. 

Chart 1: Percentage of learners assessed in language, literacy and communication skills 
in Welsh at the end of the Foundation Phase by local authority, 2018 

 

Looking at Chart 1, it’s important to note therefore that the analysis for Group 1 in particular may be less 

reliable as there are few learners in this group who are not educated through the medium of Welsh, 

particularly at the primary school level.  

It’s also important to note that where there are a small number of schools in one group, it may be that 

one or more of these schools have a greater influence on the analysis for that group. For example, there 

are 14 Welsh-medium secondary schools in Group 3 – it may be that the overall performance of a few of 

those schools (which will vary for many reasons) within this group have a large influence on the analysis 

for that group of schools. 

The main analysis included in this paper focuses on separate statistical models developed for 
each of the three groups. That is, only learners within those groups were included in the analysis, and 

a model was developed predicting the attainment within those groups. This is in order to try and 

minimise the potential confounding effect of comparing very different types of Welsh-medium education 

provision in areas across Wales.  

It also avoids the risk of the model being skewed by the different population sizes. For example, the 

contextual information included in ‘Background information on group sizes’ (section 11) highlights how 

large Group 3 is in terms of population, and also how the balance between Welsh-medium and English-

medium provision is vastly different in each group. Therefore the model outputs may well be skewed 

towards the expected levels of learners in Group 3, given that this group would be a dominating group 
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within the analysis. This would therefore tell us less about the experience of learners in Groups 1 and 2, 

which are local authorities that include a wider variety of different Welsh-medium education provision.  

However we have also explored models that bring all the learners into one national dataset. 
These models produce predictions and average marginal effects based on analysing the whole of Wales 

together (see ‘Findings from models covering Wales as a whole’). The analysis supports the hypothesis 

that considering the different groups of provision is an important factor within the model.  

Definitions 

For the purpose of this analysis, learners are defined as being ‘taught through the medium of Welsh’ 

if: 

 they are taught Welsh as a first language at primary school age; or 

 they study any subject other than Welsh (first or second language) through the medium of Welsh 

at secondary school age 

This information is collected via the Pupil-Level Annual School Census (PLASC). 

The main statistical model that has been used considers overall educational attainment by group, using 

data on teacher assessments (for Foundation Phase to Key Stage 3) and examination results (for Key 

Stage 4), from 2011 to 2018, and the outcome considered was whether or not the learners met the 

‘expected level’ at the end of the educational stage. 

 At the Foundation Phase, this means attaining the Foundation Phase Indicator, i.e. attaining 

outcome 5 or above in personal and social development, well-being and cultural diversity, 

mathematical development and language, literacy and communication skills in English or Welsh 

 At Key Stage 2, this means attaining the Core Subject Indicator, i.e. attaining level 4 or above in 

science, mathematics and English or Welsh first language 

 At Key Stage 3, this means attaining the Core Subject Indicator, i.e. attaining level 5 or above in 

science, mathematics and English or Welsh first language 

 At Key Stage 4, this means attaining the Level 2 threshold including mathematics and English or 

Welsh first language, i.e. equivalent to the volume of 5 GCSEs at grade A* to C. 

The model considers a range of factors, not limited to language of teaching and whether or not the 

learner speaks Welsh at home. The following learner-level factors have also been included: 

 free school meal eligibility 

 sex 

 special educational needs 

 speaking English as an additional language 

School-level factors were also included: 

 proportion of learners eligible for free school meals 

 proportion of learners speaking Welsh at home 

 proportion of learners speaking English as an additional language 

 size of the school 
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The proportion of Welsh speakers in the local authority (from the 2011 Census) was also considered. 

Because the model includes a large number of variables and their interactions, it is not possible to look 

at the effect of one variable by itself. For example, the effect of being taught through the medium of 

Welsh may be different for a learner who speaks Welsh at home and for a learner who does not, or a 

learner who is or is not eligible for free school meals.  

‘Average marginal effects’ look at the difference between the average results if one variable only is 

changed. For example, the average marginal effect of being taught through the medium of Welsh is the 

difference between the proportions of learners the model estimates would achieve the expected level if 

taught through the medium of Welsh, and the proportion the model estimates would achieve the 

expected level if taught through the medium of English. A negative marginal effect means that, on 

average across all learners, the effect is negative. However, it does not mean that the effect would 
be positive or negative for all types of learners.  

Although the model includes a number of variables, the main focus of this analysis is the language 

medium of instruction, so most of the marginal effects shown will be that of being taught through the 

medium of Welsh, but some other marginal effects have been included for comparison. 

A full list of coefficients from the regression models and indications of statistical significance will be 

published separately.  

5. How well do the models perform? 

Logistic regression produces a range of measures that provides an understanding of how well a model 

‘explains’ the variation in the data, or fits the data that is used. For the latter, it compares the predictions 

made by the models with the actual observed data, to give an estimate of the suitability (or ‘goodness of 

fit’) of the model.  

To illustrate this Table 1 provides the results of one of the goodness of fit tests and it shows the 

suitability of the models were varied. In particular, it was notable that for all the models where pupils from 

across Wales were grouped together, there was statistically significant evidence that the predictions of 

the models did not fit the data. In Table 1 below, models whose prediction are statistically significant 

different from the actual data are denoted by an ‘*’. 
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Table 1: Hosmer and Lemeshow Goodness-of-Fit Test for each model considered 
Phase Model 

Chi-
Square 

DF 
Pr > Chi-
Square 

Foundation 
Phase 

All Wales, without provision type 
variable 

18.0379 8 0.0209* 

All Wales, with provision type variable 47.8033 8 <.0001* 

Group 1  23.733 8 0.0025* 

Group 2 7.8211 8 0.4511 

Group 3 18.3844 8 0.0185* 

Key Stage 2 

All Wales, without provision type 
variable 

16.9184 8 0.031* 

All Wales, with provision type variable 19.8231 8 0.011* 

Group 1  5.4963 8 0.7035 

Group 2 9.1219 8 0.3321 

Group 3 11.974 8 0.1524 

Key Stage 3 

All Wales, without provision type 
variable 

45.7051 8 <.0001* 

All Wales, with provision type variable 48.8532 8 <.0001* 

Group 1  7.3388 8 0.5006 

Group 2 4.7485 8 0.7841 

Group 3 36.3283 8 <.0001* 

Key Stage 4 

All Wales, without provision type 
variable 

36.8648 8 <.0001* 

All Wales, with provision type variable 42.3136 8 <.0001* 

Group 1  20.9022 8 0.0074* 

Group 2 12.1301 8 0.1455 

Group 3 58.3654 8 <.0001*  

 

The ‘All Wales, with provision type variable’ model includes a variable for grouping according to differing 

Welsh-medium education provision, while the ‘All Wales, without provision type variable’ model does not.  

The same was true for some of the models based on the three different groups, with some not fitting the 

data well. In general, the converse was true for the models for Key Stages 2 and 3, and for Group 2 

across all key stages.  

This analysis suggests therefore that it is appropriate to infer that the type of provision may be a 

confounding factor, and therefore it would be appropriate to explore using separate models for each of 

the three groups. Nevertheless, there remains a range of other analysis that could improve the model 

performance through different variable selection and design.  

One factor to note is that, across all the models, there is consistency in the estimated average effect of, 

for example, free school meals; sex; and speaking Welsh at home (to a lesser extent). Yet the average 

marginal effect of Welsh-medium provision depends very much on whether attainment is analysed 

nationally or through separate models for each of the three groups. This suggests (along with the size of 

the marginal effects) that there is a far clearer relationship between attainment and some of these 

variables, which is consistent across different areas of Wales. On the other hand, understanding the 

impact of Welsh-medium provision is more complex due to the reasons discussed in this report and will 

differ based on local circumstances. More work would need to be undertaken to identify the best 

approach for measuring the impact of Welsh-medium provision ,and also potentially understanding more 

about the range of scenarios contained within our definition of Welsh-medium (see page 2). 
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Table 2: Average Marginal Effects, excluding the effect of Welsh medium provision 

Model 

Average marginal effect of.., 

Eligible for 
FSM 

Female 
Welsh at 
home 

Foundation Phase    

  All Wales, without provision type variable -6% 2% 1% 

  All Wales, with provision type variable -4% 2% 1% 

  Group 1  -6% 2% 3% 

  Group 2 -6% 2% 1% 

  Group 3 -6% 2% 2% 

Key Stage 2       

  All Wales, without provision type variable -5% 0% 1% 

  All Wales, with provision type variable -5% 0% 1% 

  Group 1  -4% 0% 0% 

  Group 2 -4% -1% 1% 

  Group 3 -5% 0% 0% 

Key Stage 3       

  All Wales, without provision type variable -12% 3% 4% 

  All Wales, with provision type variable -11% 3% 4% 

  Group 1  -7% 2% 0% 

  Group 2 -11% 3% 3% 

  Group 3 -12% 3% 2% 

Key Stage 4       

  All Wales, without provision type variable -22% 4% 7% 

  All Wales, with provision type variable -23% 4% 7% 

  Group 1  -23% 3% 4% 

  Group 2 -21% 4% 5% 

  Group 3 -22% 3% 3% 

 

6. Descriptive data – headline attainment levels by language of provision 

For context, a summary of overall performance based on actual attainment is included here. Note that 

this analysis does not control for a wide range of other factors, such as sex or any special educational 

needs of the learner. This is what the regression model described above attempts to capture. 

When considering the overall headline attainment levels of the different groups of learners, within each 

group, a higher proportion of those learners in Welsh-medium provision (as defined above) achieve the 

expected level at the Foundation Phase and Key Stages 2 to 4. This is true when comparing groups of 

children eligible for free school meals or not.  
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Table 3: Percentage of learners achieving the expected level, by key stage, medium of 
teaching and free school meal eligibility, 2011 to 2018 

 

Taught through the 
medium of Welsh 

Not taught through the 
medium of Welsh Total 

 

Eligible 
for free 
school 
meals 

Not 
eligible 
for free 
school 
meals Total 

Eligible 
for free 
school 
meals 

Not 
eligible 
for free 
school 
meals Total 

Eligible 
for free 
school 
meals 

Not 
eligible 
for free 
school 
meals Total 

Foundation 
Phase* 

73% 89% 87% 73% 89% 85% 73% 89% 86% 

Key Stage 2 76% 91% 89% 73% 90% 87% 74% 90% 87% 

Key Stage 3 69% 89% 87% 62% 85% 81% 62% 86% 82% 

Key Stage 4 35% 67% 65% 28% 60% 55% 29% 61% 56% 

*Foundation Phase data for 2011 is not available.  

7. Findings from the analysis for the three separate groups 

We now consider the results of the main logistic regression models. As described in Section 4, in this 

approach we produced a separate attainment model for each of the three separate groups of local 

authorities. The key findings of this model were: 

 When controlling for other factors, it is estimated that learners are on average more likely to 

achieve the expected level if taught through the medium of Welsh than if not taught through the 

medium of Welsh. But this is not true for all stages of education and groups.  

o At the Foundation Phase, in each of the three groups learners are on average less likely 

to achieve the expected level if taught through the medium of Welsh than if not taught 

through the medium of Welsh. This may, in part, be explained by the fact that the majority 

of learners being taught through the medium of Welsh do not speak Welsh at home. 

Acquiring Welsh through education is a gradual and cumulative process, and learners will 

be continuing to develop their comprehension as they are taught through the medium of 

Welsh. 

o At Key Stage 2, in each of the three groups, learners are more likely on average to 

achieve the expected level if taught through the medium of Welsh than if not taught 

through the medium of Welsh. This difference is far greater in Group 1. 

o At Key Stage 3, in Groups 1 and 2, learners are more likely on average to achieve the 

expected level if taught through the medium of Welsh than if not taught through the 

medium of Welsh . In Group 3 the converse is true; learners are less likely on average to 

achieve the expected level if taught through the medium of Welsh than if not taught 

through the medium of Welsh. 

o At Key Stage 4, in each of the three groups, learners are more likely on average to 

achieve the expected level if taught through the medium of Welsh than if not taught 

through the medium of Welsh. 
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 Learners who speak Welsh at home are generally more likely on average to achieve the 

expected level if taught through the medium of Welsh than if not taught through the medium of 

Welsh. 

 Learners who do not speak Welsh at home are generally less likely on average to achieve the 

expected level if taught through the medium of Welsh than if not taught through the medium of 

Welsh at the Foundation Phase. However, they are then more likely on average to achieve the 

expected level at all other key stages if taught through the medium of Welsh than if not taught 

through the medium of Welsh. 

 It remains the case that being eligible for free school meals or not has the largest impact on 

overall educational attainment. 

Chart 2: Average marginal effect of being taught through the medium of Welsh, by group 

 

As can be seen from the chart above, learners taught through the medium of Welsh at Key Stage 2 and 

Key Stage 4 are more likely on average to achieve the expected level than if not taught through the 

medium of Welsh. However they are less likely on average to achieve the expected level at the 

Foundation Phase if taught through the medium of Welsh than if not taught through the medium of 

Welsh. At Key Stage 3, results are mixed.  
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7.1  Being taught through the medium of Welsh has a smaller marginal effect than many 
other variables 

A number of variables, including being eligible for free school meals and speaking Welsh at home, have 

a larger impact on the probability that learners achieve the expected level than the medium of education 

provision. At some educational stages, sex also has a larger impact. 

Chart 3 shows at the Foundation Phase for Group 2 and 3, being eligible for free school meals has the 

largest overall impact on attaining the expected level, with those eligible for free school meals being 

much less likely on average to achieve the expected level than those not eligible.   

However, it also shows that learners being taught through the medium of Welsh are less likely on 

average to achieve the expected level than if not taught through the medium of Welsh in all groups. As 

noted previously, this may be, in part, explained by the fact that the majority of learners being taught 

through the medium of Welsh do not speak Welsh at home and therefore they may be new to acquiring 

the Welsh language at the Foundation Phase.  

 

Chart 3: Average marginal effects in the Foundation Phase by group 

The average marginal effect of being taught through the medium of Welsh was between -1 and -14 

percentage points, with the highest effects seen at the Foundation Phase among Group 1 (although as 

noted in the section on ‘Methodology’, this group has only a small number of learners who are not taught 

through the medium of Welsh, which may distort the results).
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7.2  At Key Stage 2, the average marginal effect of being taught through the medium of 
Welsh was small but positive 

In the three groups, the effect of being taught through the medium of Welsh was positive, but in no group 

was it greater than five percentage points (Chart 4). As with the Foundation Phase, the biggest effect 

was within Group 1, but again this could be influenced by the small number of learners not taught 

through the medium of Welsh. 

Similarly, with the exception of Group 1, the effects of being taught through the medium of Welsh were 

smaller than the effects of being eligible for free school meals. 

Chart 4: Average marginal effects at Key Stage 2 by group 

7.3  At Key Stage 3, the marginal effect of being taught through the medium of Welsh is 
very different within Group 3 compared to Groups 1 and 2 

Analysis at Key Stage 3 (Chart 5) may be highlighting issues of transition from primary to secondary 

school. For many learners this will represent a change in the way in which they are taught through the 

medium of Welsh (or not). The model suggests that learners within Group 3 taught through the medium 

of Welsh would be considerably less likely on average to achieve the expected level than if not taught 

through the medium of Welsh. As Group 3 sees far more variation in Welsh-medium education provision 

and choice, these factors may contribute to this finding. Also, as has been noted earlier in the section on 

‘Methodology’, there are 14 Welsh-medium secondary schools in Group 3. It may be that the 

performance of a small number of schools in this group have a large influence on the analysis for this 

group of schools.  

It is also possible that factors such as discrepancies in the data on language spoken at home and 

learner attainment recorded at Key Stage 2 and Key Stage 3, or a range of other factors associated with 

transition and how that affects the different groups, could account in part for the different marginal effects 

seen in Group 3. Further work would be required to ascertain the reason(s) for this finding. 
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Chart 5: Average marginal effects in Key Stage 3 by group

 

7.4  At Key Stage 4, those being taught through the medium of Welsh are more likely on 
average to achieve the expected level in all groups than if not taught through the 
medium of Welsh 

Depending on the group, being taught through the medium of Welsh had an average marginal effect of 

between +2 and +8 percentage points (Chart 6). However, this is still far lower than the marginal effect of 

being eligible for free school meals.  

Chart 6: Average marginal effects in Key Stage 4 by group 
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7.5  In general, learners who speak Welsh at home are more likely on average to achieve 
the expected level if taught through the medium of Welsh than if not taught through 
the medium of Welsh 

The Welsh-speaking background of learners and the interaction between whether learners spoke Welsh 

at home and whether they were taught through the medium of Welsh was also considered.   

Chart 7 shows that, in general, learners who speak Welsh at home are more likely on average to achieve 

the expected level if they are taught through the medium of Welsh than if not taught through the medium 

of Welsh. However, this is not true for all groups and all key stages.  

At the Foundation Phase, learners who speak Welsh at home are less likely on average to achieve the 

expected level if taught through the medium of Welsh than if not taught through the medium of Welsh in 

Groups 1 and 3. At Key Stage 4, the same is true but for learners in Group 3 only.  

As noted above, the small number of learners not taught through the medium of Welsh in Group 1 may 

also distort the results for this group, particularly in the Foundation Phase and at Key Stage 2. Section 

10 provides contextual information on the number of learners in each group.  

Chart 7: Average marginal effects of being taught through the medium of Welsh and 
speaking Welsh at home 
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7.6  Learners who do not speak Welsh at home are less likely on average to achieve the 
expected level if taught through the medium of Welsh in the Foundation Phase than if 
not taught through the medium of Welsh, but more likely to do so by Key Stage 4 

The Foundation Phase is the only education stage where learners who do not speak Welsh at home are 

less likely on average to achieve the expected level if taught through the medium of Welsh than if not 

taught through the medium of Welsh, in all groups (Chart 8).  

By Key Stage 4, learners who do not speak Welsh at home are more likely on average to achieve the 

expected level if taught through the medium of Welsh than if not taught through the medium of Welsh, in 

all groups. This result at Key Stage 4 is in contrast to that described in Section 7.5, which shows that the 

opposite is true for learners who do speak Welsh at home. More research would be needed to 

understand the different groups of pupils involved, their background and type of provision to help explain 

the difference between these two findings.  This is also the case in Key Stage 2, although the effect here 

is quite small (less than 2 percentage points in each case).  

As was shown in Chart 5 and described earlier, learners in Group 3 are less likely on average to achieve 

the expected level if taught through the medium of Welsh than if not taught through the medium of 

Welsh. This is true for those learners in Group 3 who do not speak Welsh at home (they represent the 

majority of learners in this group). 

Chart 8: Average marginal effects of being taught through the medium of Welsh and not 
speaking Welsh at home 
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8. Findings from models covering Wales as a whole  

As mentioned earlier, further statistical models were constructed to explore if it was possible, or more 

appropriate, to estimate the impact of being taught through the medium of Welsh at a national level. It 

must be borne in mind that the goodness of fit tests for these models, as noted previously, demonstrated 

that there was statistically significant evidence that the predictions of the models did not fit the data 

These models give different results from the models that consider educational attainment by group.  

Unlike the earlier models, these models analyse the entire school population from 2011 to 2018 together 

to predict educational attainment according to various characteristics. There is a risk that the model can 

be dominated by certain groups of learners with access to specific models of Welsh-medium provision. 

This is due to the size of the population in Group 3 (see ‘Background information on group sizes’). While 

the model covering Wales as a whole is a valid model to investigate, it may mean that the analysis tells us 

more about the impact of education provision in Group 3 compared with Groups 1 and 2.  

To account for this, a separate model was constructed that included the grouping according to the 

differing Welsh-medium education provision as an independent variable. This means that while we did 

consider all of the learners in Wales together in calculating the estimates, it allowed us to adjust for the 

impact of the different groups. 

Chart 9 shows: 

 When considering a ‘national’ model without a controlling variable for the grouping according to 

differing Welsh-medium education provision2, learners taught through the medium of Welsh were 

less likely on average to achieve the expected level than learners not taught through the medium 

of Welsh at each key stage, other than at Key Stage 2. 

 The largest effect was seen at Key Stage 4, with an average marginal effect of -5 percentage 

points. 

 However, when the grouping according to differing Welsh-medium education provision was 

included as an additional variable, the difference between Welsh-medium and English-medium 

provision was negligible, irrespective of whether the learners spoke Welsh at home.  

This analysis therefore suggests it is appropriate to infer the type of provision may be a confounding 

factor. Therefore it would be appropriate to explore using separate models for each of the three groups 

(or at least control for the grouping of local authorities into different groups). This is also supported by the 

initial analysis of the goodness of fit of the model described in section 5.  

Nevertheless, the difference in outcomes across different models prompts further potential research 

questions, most notably the impact of Welsh-medium provision types on predicting attainment, and 

whether we have sufficient information in our models to understand the different range of provision. 

Across all the models, as described in Section 5, there is consistency in the impact of, for example, free 

school meals; sex; and speaking Welsh at home (to a lesser extent). Yet, the average marginal effect of 

Welsh-medium provision depends very much on whether to analyse nationally or through separate 

                                            
2 A variable considering the levels of Welsh speaking in the local authority was included however. 
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models for the three different groups. Chart 9 below shows the average marginal effects of being taught 

through the medium of Welsh according to whether or not a variable for grouping according to differing 

Welsh-medium education provision is included in the model. 

Chart 9: Average marginal effects of being taught through the medium of Welsh at a 
national level 

 

Chart 10 shows the average marginal effects of different characteristics according to whether or not a 

variable for grouping according to differing Welsh-medium education provision is included in the model.  
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Chart 10: Average marginal effects of speaking Welsh at home, sex, being eligible for 
free school meals and being taught through the medium of Welsh 

 

The models suggest that a number of variables, including being eligible for free school meals, and 

speaking Welsh at home, have a larger impact on the probability of learners achieving the expected 

level. As noted above, the average marginal effects of variables other than being taught through the 

medium of Welsh are consistent between the two models, and are also broadly consistent with the 

effects seen in the models for the three separate groups.  

The impact of all these variables generally increase as learners move through the key stages so that the 

largest impacts are in Key Stage 4, as can be seen in the chart above. 

When Wales as a whole is considered, learners who speak Welsh at home are more likely on average to 

achieve the expected level when taught through the medium of Welsh. This effect is positive in both 

models, but is small in both, never exceeding 2 percentage points.  
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Chart 11: Average marginal effects of being taught through the medium of Welsh for 
learners speaking Welsh at home 

 

Chart 12: Average marginal effects of being taught through the medium of Welsh for 
learners not speaking Welsh at home 
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9. Further research 

As stated above, this research was exploratory in nature. A number of topics for further research arise 

from this report, which we hope can be considered and taken forward by the academic community for 

example by colleagues in the WISERD Education Data Lab3. We would be happy to discuss potential 

research projects and secure access to data with researchers.  

Areas for research arising from this exploratory analysis include: 

 Understanding the most appropriate model design to predict the impact of Welsh-medium 

education attainment, in particular to understand the differences between the national model and 

the separate models when grouped by Welsh-medium education provision. 

 Further to the above, giving further consideration to selecting the variables included in the 

models, including consideration of a range of other data either from schools (for example, 

attendance data) or other factors (for example, health data). 

 Further analysis of some of the particular questions highlighted above, such as the transition from 

Key Stage 2 to Key Stage 3, in particular for Group 3; or the findings at Key Stage 4 in Group 3 

for those who speak Welsh at home. 

 Models that consider other outcome indicators other than the overall expected level at each key 

stage. For example, it would be possible to undertake similar analysis of attainment levels in 

individual subjects.  

 Widening the understanding of outcomes to consider progression into post-16 education, higher 

education or even labour market destinations (if data were available). 

 Further consideration of the experience of learners in Welsh-medium provision throughout their 

primary and secondary school education (e.g. to consider the impact of those who have 

experienced consistent and immersive Welsh-medium education from age 5 to 15). 
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11. Background information on group sizes 

As noted above, one cause of the differences between the model for Wales as a whole and the model 

for each group may concern the different numbers and proportions of learners in each medium of 

education provision in each group.  

As noted above, a learner’s group has a statistically significant effect on the probability that a learner 

achieves the expected level. When these different groups of learners are combined, any effect from the 

group will be lost, potentially distorting the overall model. Some groups will have a bigger overall impact 

                                            
3 WISERD Education Data Lab 

https://wiserd.ac.uk/research/research-projects/wiserd-education-data-lab
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on the results for learners who are taught through the medium of Welsh; for example Group 1 contains 

only a small proportion of all learners, but a relatively high proportion of learners taught through the 

medium of Welsh. This group may also have other characteristics which are not observable in the data; 

which will then have an impact on the overall model.  

Group 1 has the highest proportion of learners being taught through the medium of Welsh, although not 

the highest number, as this group is small compared to the other two groups, consisting of only about 

6% of all learners in Wales. 

This analysis highlights clearly the disproportionate size of Group 3 and in particular the large proportion 

of the total population of learners who are member of Group 3 but that were not taught through Welsh.   

Chart 13: Learners by group and medium of education provision, Foundation Phase  
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Chart 14: Learners by group and medium of education provision, Key Stage 2  

Note that the number of learners in Group 1 not taught through the medium of Welsh is comparatively 

very small at both the Foundation Phase and Key Stage 2.  

In Key Stages 3 and 4, the number of learners not being taught through the medium of Welsh within 

Group 1 remains small compared to the total numbers not being taught through the medium of Welsh 

throughout Wales.  

In all educational stages, it is possible that learners not being taught through the medium of Welsh in 

Group 1 are not representative of all pupils in Group 1, as these will generally be learners whose parents 

have actively chosen English-medium education. In particular, those who speak Welsh at home and who 

are not taught through the medium of Welsh are a very small group, who are unlikely to be typical of 

learners who speak Welsh at home. This means that there may be differences between learners taught 

through the medium of Welsh and those who are not that are not captured by the pupil-level variables 

used.   

To a lesser extent, those being taught through the medium of Welsh in Group 3 may also not be 

representative of all learners in Group 3. 
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Chart 15: Learners by group and medium of education provision, Key Stage 3 

 
Chart 16: Learners by group and medium of education provision, Key Stage 4 
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Table 4: Number of pupils, by group, teaching language and free school meal eligibility, 2011 to 2018 

  Taught through the medium of Welsh Not taught through the medium of Welsh Total 

  

Eligible for 
free school 

meals 

Not eligible 
for free 

school meals Total 

Eligible for 
free school 

meals 

Not eligible for 
free school 

meals Total 

Eligible for 
free school 

meals 

Not eligible for 
free school 

meals Total 

Foundation Phase* 7,149 47,500 54,649 40,442 143,684 184,126 47,591 191,184 238,775 

  Group 1 2077 11,114 13,191 81 524 605 2,158 11,638 13,796 

  Group 2 2,336 18,224 20,560 9,035 32,882 41,917 11,371 51,106 62,477 

  Group 3 2,736 18,162 20,898 31,326 110,278 141,604 34,062 128,440 162,502 

Key Stage 2 6,393 47,289 53,682 41,163 161,524 202,687 47,556 208,813 256,369 

  Group 1 2,113 12,195 14,308 105 592 697 2,218 12,787 15,005 

  Group 2 2,129 18,765 20,894 9,492 38,654 48,146 11,621 57,419 69,040 

  Group 3 2,151 16,329 18,480 31,566 122,278 153,844 33,717 138,607 172,324 

Key Stage 3 3,719 34,925 38,644 40,157 177,328 217,485 43,876 212,253 256,129 

  Group 1 1,089 8,553 9,642 891 4,726 5,617 1,980 13,279 15,259 

  Group 2 959 12,140 13,099 10,159 48,808 58,967 11,118 60,948 72,066 

  Group 3 1,671 14,232 15,903 29,107 123,794 152,901 30,778 138,026 168,804 

Key Stage 4 3,419 35,576 38,995 36,179 183,069 219,248 39,598 218,645 258,243 

  Group 1 1,041 9,480 10,521 738 4,045 4,783 1,779 13,525 15,304 

  Group 2 916 12,633 13,549 8,814 50,391 59,205 9,730 63,024 72,754 

  Group 3 1,462 13,463 14,925 26,627 128,633 155,260 28,089 142,096 170,185 

*Foundation Phase data for 2011 is not available 
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12. Notes on the use of statistical articles
Statistical articles generally relate to one-off analyses for which there are no updates planned, at least in 

the short-term, and serve to make such analyses available to a wider audience than might otherwise be 

the case. They are mainly used to publish analyses that are exploratory in some way, for example: 

 introducing a new experimental series of data

 a partial analysis of an issue which provides a useful starting point for further research but that

nevertheless is a useful analysis in its own right

 drawing attention to research undertaken by other organisations, either commissioned by the

Welsh Government or otherwise, where it is useful to highlight the conclusions, or to build further

upon the research

 an analysis where the results may not be of as high quality as those in our routine statistical

releases and bulletins, but where meaningful conclusions can still be drawn from the results.

Where quality is an issue, this may arise in one or more of the following ways: 

 being unable to accurately specify the timeframe used (as can be the case when using an

administrative source)

 the quality of the data source or data used

 other specified reasons.

However, the level of quality will be such that it does not significantly impact upon the conclusions. For 

example, the exact timeframe may not be central to the conclusions that can be drawn, or it is the order 

of magnitude of the results, rather than the exact results, that are of interest to the audience. 

The analysis presented does not constitute a National Statistic, but may be based on National Statistics 

outputs and will nevertheless have been subject to careful consideration and detailed checking before 

publication. An assessment of the strengths and weaknesses in the analysis will be included in the 

article, for example comparisons with other sources, along with guidance on how the analysis might be 

used, and a description of the methodology applied. 

Articles are subject to the release practices as defined by the release practices protocol, and so, for 

example, are published on a pre-announced date in the same way as other statistical outputs. 

Missing value symbols used in the article follow the standards used in other statistical outputs, as 

outlined below. 

.. The data item is not available 

. The data item is not applicable 

- The data item is not exactly zero, but estimated as zero or less than half the final digit

shown

* The data item is disclosive or not sufficiently robust for publication

http://www.wales.gov.uk/keypubstatisticsforwales/content/Consultations/release-protocol.pdf
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