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Executive summary  

The purpose of this study was to address the deficit in our knowledge around the prevalence of changes in class 

membership and its potential consequences for the design of trials and the analysis of trial data.  

Much educational data is hierarchical with pupils nested in classes, classes in schools, and schools often in higher-level 

hierarchies. Hierarchical models are often used to account for the clustering at the various levels. In cases where class 

is included and controlled for in analysis it is usually done on the basis of class membership at a single point in time, at 

randomisation. However, if pupils move between classes, the points in time when the class membership is measured 

might become significant. 

This research project draws on data derived during the course of the EEF-funded trial Diagnostic Questions1 and 

includes records for a cohort of pupils as they moved through Years 9, 10, and 11 between 2017 and 2020. Overall, 

25,668 unique pupils from 144 schools are included in the analysis with the key objectives of: 

• understanding the extent of class to class moves within each academic year over the course of instruction in 
mathematics in Years 9, 10, and 11, as well as between Years 9 and 10 and Years 10 and 11; and 

• understanding whether the move patterns identified are associated with any school or pupil characteristics.  
 

The results show that: 

• changes to class membership (that is, pupil moves between classes) do occur within academic years but their 

prevalence is relatively low; 

• changes to class membership between academic years are a lot more prevalent as well as more complex as 

both class name and class membership need to be considered; we identified four scenarios:  

o similar class composition and the same name; 
o similar class composition and a different name; 
o different class composition and the same name; 
o different class composition and a different name; and 

• there is little evidence to support a strong case for an association between moves and school or pupil 

characteristics. 

We conclude that while the potential for moves should be always considered, in the within-year scenario the low 

prevalence of meaningful changes to class membership suggests that the logistical effort required to collect data on 

class membership several times across the year might not be warranted. Nonetheless, practitioners should take note of 

the difficulties associated with correctly identifying classes (due primarily to inconsistencies in class naming, duplication, 

and errors). 

If we consider studies spanning two or more school years, between-year changes to class membership should be taken 

into account. Given the insights uncovered in this research, we recommend that, if logistically feasible, data records 

capturing class membership for sampled pupils are updated for the position at the beginning of each school year over 

the study period and further suggest that sensitivity analysis is performed to assess how far inferences are robust to the 

precise point in time class membership is taken into account in analysis. On a practical level, we highlight the difficulty 

of identifying class moves given that both class composition and class name need to be taken into consideration.  

 

 

 

 

 

 
 

1 https://educationendowmentfoundation.org.uk/projects-and-evaluation/projects/diagnostic-questions 
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1. Introduction 

1.1 Background 

Much educational data is hierarchical. Pupils can be nested in classes, classes in schools, and schools often in higher-

level hierarchies. Pupil outcomes are known to be dependent within these levels (EEF, 2018). To control for this, 

substantial analytical efforts are made in the analysis of educational data. Such efforts are evident in the analysis of 

data from school-based trials where hierarchical and other models are used to account for the clustering at the various 

levels.  

Such analyses, however, often ignore the class level. In May 2019, the EEF published a research paper that explores 

whether the classroom level matters in the design of educational trials. Demack (2019, p.3) argues that 

‘setting/streaming creates within-school attainment clusters of pupils that acts in conjunction with other factors (such as 

“the teacher”) to make pupils within one class “similar” to each other and less similar to pupils in other classes. This 

class-level clustering is a structural reality of the data in many educational trials regardless of whether it is acknowledged 

in the research design.’ The study concludes that omitting the class level in the design of experiments is likely to 

overstate their design sensitivity. 

In rare cases where class is included and controlled for in analysis, it is usually done on the basis of class membership 

at a single point in time; that is, at randomisation. However, a pupil’s class membership might not be fixed over the 

course of the trial. Pupils can change classes within a school year as well as between school years where studies extend 

in length for periods of longer than a single school year. However, there is very little evidence on the extent to which 

class membership changes or when they are more likely to occur, that is, within or between school years.  

Statistical methods such as hierarchical linear modelling or general estimating equations can be used in estimation of 

variances that account for clustering at the level of the class. However, if class membership is not fixed2 and students 

are transferred between classes over the course of a study, the question becomes: at what time point should class 

membership be captured? Should this be done at the point of randomisation, at some intermediate point, or the point at 

which end-point outcome measurements are taken? 

The primary purpose of this study is to address the deficit in our knowledge around the prevalence of changes in class 

membership and its potential consequences for the design of trials and the analysis of trial data.  

 

1.2 Project objectives 

This research project aims to extend the evidence base pertaining to how pupils move between maths classes in Years 

9, 10, and 11. We focus our efforts on understanding:  

• the extent of class to class moves among pupils, relative to their starting position, within each academic year 
over the course of instruction in GCSE maths (Years 10 and 11) as well as Year 9;  

• the extent of class moves between Years 9 and 10 and between Years 10 and 11; 

• whether patterns in class moves vary by type of school, free school meal status (FSM), gender, and month of 
birth; 

• the extent to which grouping of pupils (such as setting or streaming) is related to class moves; and 

• the potential consequences for the design and analysis of trials of including the class level captured at different 
points in time. 

 

 
 

2 Schools use streaming or setting to determine class membership and as pupils’ performance changes, so might their class 
membership. Moreover, such moves are likely to be correlated with attainment. 
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1.3 Data sources  

The analysis draws on a unique dataset derived during the course of the EEF-funded trial Diagnostic Questions.3 The 

analysis draws on data recorded by Eedi through the implementation of the Diagnostic Question platform in participating 

schools.  

Diagnostic Questions is an online assessment tool offered by Eedi to schools and teachers. It enables teachers to assign 

diagnostic quizzes to students. Each question in the quiz is multiple choice with exactly four answers, one correct and 

three distractors that correspond to unique misconceptions. The system gives instant feedback and teachers can use 

feedback to direct the focus of their teaching. In the trial, the platform is used by maths teachers in schools, with tasks 

set as homework.  

As part of providing this service, Eedi collects and stores administrative data on students and schools. Eedi is integrated 

with the Wonde4 system that offers information drawn from the schools’ Management Information System (MiS) of the 

participant schools. This data contains information on the make-up of classes over time and time-stamps any changes 

in class composition with the information being available for all subjects in a school.  

The dataset includes records for a cohort of pupils as they move through Years 9, 10, and 11 between 2017 and 2020. 

After restricting the data capturing pupil membership of maths classes, we identified 81,4805 records referring to 25,6686 

unique pupils across 144 schools7. There are: 

• 20,168 unique pupils with records in both Years 9 and 10; and 

• 20,652 unique pupils with records in both Years 10 and 11. 
 

The records are structured by class membership. Each row in the dataset represents one instance of a class 

membership for a pupil, specifying the date when the pupil was added to a class, the class size, the class code,8 and 

the subject.9 Several records per pupil per year suggest potential changes in class membership. 

In addition to the Eedi dataset we use school-level data made available by the DfE (for example, School Census, 

attainment statistics, and so forth). This allows us to assess any association between moves and school characteristics. 

 

1.4 Data analysis 

The analysis was implemented in successive stages.  

First, we carried out a focused literature review to understand the evidence (in EEF trials and beyond) pertaining to the 

statistical treatment and modelling of the class level in experimental as well as observational studies. If clustering by 

class was accounted for by the research, we were interested in understanding the decisions around the time point at 

which class membership was established. We aimed for this review (attached as Appendix 1) to frame the analytical 

strategy to be adopted in this study. The existing relevant literature was scant to non-existing. Furthermore, it appears 

 
 

3 https://educationendowmentfoundation.org.uk/projects-and-evaluation/projects/diagnostic-questions 
4 https://www.wonde.com/ 
5 This decreases to 79,991 once records with incorrect dates are removed. 
6 This decreases to 25,651 once records with incorrect dates are removed. 
7 Seventy-three schools were part of the treatment group in the EEF trial and 71 were in the control group. 
8 This is the code a class is registered with in the school’s Management System and it is unique to each school ( for example, 
‘9S/Ma3’). 
9 In instances where the subject field was empty the subject was determined by relying on the class code. 
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that nearly all studies omit class membership from their statistical analyses and we were able to identify several key 

reasons for this, highlighted in Appendix 1. 

The analysis uses individual-level anonymised data collected by Eedi and only includes schools that were part of the 

EEF-funded Diagnostic Questions trial. 

In the first phase of the research, we carried out data diagnostics and performed data cleaning to ensure a consistent 

analytical dataset. As part of this process we: 

• developed indicator variables capturing whether a school used a form of grouping;10 

• extracted class subject from class codes; and 

• split the data into the component school years. 
 

The second phase of the analysis focused on the development of an algorithm to objectively identify changes in class 

membership and estimate the incidence of such changes. Consistent with our research aims, we measured within- and 

between-year changes separately.  

The third phase of the research assessed whether the changes to class membership were related to pupil characteristics 

such as FSM, gender, month of birth, or type of school as well as school characteristics (including the extent grouping 

was used within the school, past school-level attainment at KS4, teacher to pupil ratio, type of school, and school-level 

values for FSM, EAL, and SEN). Regression modelling was used to examine the associations between these variables 

and class moves. Please refer to the Technical Note section of this report for further details.  

 

1.5 Representativeness 

We assessed the extent to which the sample of schools was representative of secondary schools in England. Table 1 

compares our sample with the population of schools on key characteristics. The comparison suggests that there are 

only minimal differences on key variables such as attainment, school size, and FSM. As such, the analysis is not 

weighted. 

 

Table 1: Comparison of the sample with the population of secondary schools in England 

Characteristic Analytical sample* 
Population 

(January 2018) 

Attainment in English and maths (9-5) 43.1% 43.3% 11 

Average school size 1,008 948 9 

Average class size 24.3 21.2 12 

Pupils eligible for FSM 12.5% 12.4% 9 

EAL 13.8% 16.6% 9 

SEN 10.5% 14.6% 13 

* Figures calculated as the weighted average across the school included in the analysis. 

  

 
 

10 This was a complex process and we discuss it in Appendix 2, Technical Note. 
11https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/774014/2018_KS4_main_text.
pdf 
12https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/719226/Schools_Pupils_and_t
heir_Characteristics_2018_Main_Text.pdf 
13https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/729208/SEN_2018_Text.pdf 
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2. Within-year changes to class membership 

2.1 Defining classes and moves 

In theory, the concept of a ‘move’ is relatively straightforward; it can be thought as the transfer of a pupil from one class 

to another. However, in practice, developing a robust and consistent definition that can be operationalised in our dataset 

is considerably more complicated and hinges on how the ‘class’ is defined. For the purpose of assessing within-year 

changes in class membership, we define the class using a nominal definition: 

 

A class is defined by its name. Classes are recorded and identified in School Management Systems using 
codes that are unique to each class within a given school. Usually the code identifies the year, teacher, 
subject, and group. On a practical level the codes are the only means through which the group of pupils 
studying together can be identified. 

 

To put it simply, a move occurs within an academic year when a pupil has more than one class membership during that 

year. Using the nominal definition outlined above, in practice, a move occurs when a pupil transfers from a group 

identified by a certain class code to a group identified by a different code during the course of the academic year (for 

example, from 9S/Ma1 to 9S/Ma2). However, it is important to note that our definition is not absolute. There are situations 

where even if such a change occurs, we do not consider it a move: for example, when the second record is generated 

within seven days after the first record. We discuss this further in Section 2.5.2.2. 

We can identify several instances of class membership for some pupils in each academic year, suggesting the possibility 

of within-year moves between classes. Table 2 illustrates the proportion of pupils who have multiple records with 

apparently different class memberships.  

 

Table 2: Frequency of multiple class membership records 

 Year 9 Year 10 Year 11 

Percentage of pupils with more than 
one class membership 

14% 16% 20% 

 

 

At first glance, it would be convenient to assume that each instance where a student has several memberships 

represents a move. This would be an error. As we detail in the following sections, our analyses suggest that not all 

instances of multiple records represent moves between classes. In addition to moves, we find that the existence of 

multiple membership records can be explained by: 

• duplication of class names; 

• consecutive records occurring within seven days of each other; and 

• complex instances that cannot be categorised within contextual knowledge.   

 

 

 

 

 

 

 

 

 



 Assessment of changes to the membership of mathematics classes across Years 9, 10, and 11  
Project Report 

8 
 

2.2 Prevalence of class moves  

The in-depth assessment of class membership records for pupils with multiple records (see Table 2 above) suggests 

that there are indeed pupils who change classes within an academic year. Table 3 summarizes the likely range of 

moves, once other explanations for multiple records are discounted.  

 

Table 3: Range of class moves 

 

 

2.3 Pupil- and school-level characteristics associated with within-year changes  

2.3.1 School characteristics 

We carried out regression analysis to assess whether within-year moves are linked to school characteristics. We only 

implemented models for Years 10 and 11, given the very low incidence of moves in Year 9. 

The analysis was carried out at the school level. The outcome was a continuous variable indicating the number of within-

year moves in each school.14  

The results are included in Appendix 2 and show that while the model has a non-trivial fit for Year 10, the fit of the model 

run on Year 11 data is particularly poor. As a result, we will not discuss the results produced for Year 11. The poor fit 

could potentially be explained by our inability to more accurately identify patterns of moves, given the more complex 

structure of class in Year 11. Alternatively, this could also be explained by the genuine randomness of the moves in 

Year 11.  

The model for Year 10 suggests that the number of class moves were:  

• negatively associated with the percentage of SEN pupils; 

• positively associated with the percentage of FSM pupils; and 

• negatively associated with the number of pupils grouped by attainment (although this grouping only reached 

statistical significance at the 10% level), however, this could be a function of the fact that the variable is derived 

based on the empirical analysis of class membership patterns across maths and English classes; Appendix B 

details how this measure was derived.  

 

2.3.2 Pupil characteristics 

Analysis was also carried out to determine whether pupil characteristics (gender, FSM, month of birth) were associated 

with class moves. The analysis was only carried out for the pupils in schools that were part of the treatment group in the 

initial trial. This was because we did not hold data on the pupils in the control schools.  

The outcome used was a dichotomous variable indicating whether the pupil moved classes. The analysis was 

implemented in two forms: a logistic regression with fixed effects for schools and as a mixed-effects logistic regression 

 
 

14 An alternative analysis was also implemented whereby the outcome was recoded into a dichotomous variable indicating whether 
any moves were identified in a school. Logistic regression was implemented to assess whether schools that experienced moves were 
different compared those that did not. The analysis produced similar results to the ones described in the text. 

Academic Year  Prevalence of within-year moves 

Year 9 Below 1% 

Year 10 4% to 10% 

Year 11 5% to 17% 
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with random intercepts for schools. The results of the models are consistent with one another and overall suggest that 

class moves are not correlated with (observable) pupil characteristics. 

 

2.4 Relevance to EEF trials 

In nearly 60% of EEF trials,15 schools are randomised to intervention and control conditions but outcomes are measured 

at the pupil level, with effect sizes reported for pupils. These pupils are grouped within classes and, particularly in 

secondary school settings, pupils are often sorted into classes based on prior attainment and/or teacher judgement as 

to their level. Ideally, therefore, regression models from which estimated effects are obtained should take account of 

clustering at both the class and school level. In practice, models often account for clustering at the school level, only 

because of difficulties obtaining information about class membership within schools. Such information is often expensive 

to obtain, burdensome for schools, and of poor quality when it is available. 

For EEF-funded studies where focal pupil cohorts are Year 10 or Year 11—5% of all trials according to a recent 

review15—and where access to information about class membership is available, the accepted practice has been to 

account for class membership at the commencement of the trial. Where studies extend over one school year, based on 

the results we obtain here, this would seem a reasonable strategy because it appears that there is only a small amount 

of class to class movement within a school year. Thus, the majority of pupils start and finish the school year in the same 

class. As a result, there appears to be little to gain from collecting further information on class membership as the school 

year unfolds and using this information in statistical modelling.  

 

2.5 Data processing and determination of the prevalence of moves 

2.5.1 Computing the minimum incidence 

The minimum incidence was included in Table 3 as the lower end of the range. This figure is based on a conservative 

analysis of the data, whereby we defined moves on the basis of an automated and objective algorithm. The results are 

detailed in Table 4. 

Table 4: Minimum incidence of pupils changing classes during the course of the academic year  

Academic 
year 

Pupils 
Moves 
between 
classes 

Moves between 
classes as 
proportion of 
pupils 

Average moves per 
school (SD) 

 
as a proportion of 

the entire sample of 
schools 

Number of schools with 
at least one move (total 

number of schools) 

Average moves per 
school (SD) 

 
as a proportion of 
the schools with 

moves 

Year 9 21,578 66 0.3% 0.5 (5) 4 (121) 17 (26) 

Year 10 23,888 1,175 5% 8 (16) 78 (138) 13 (18) 

Year 11 21,394 894 4% 6 (12) 65 (130) 12 (14) 

 

Table 5 illustrates how moves can be detected. The example uses real but anonymised data: the identities of the pupils 

and schools have been replaced with digits (1, 2) and letters (A, B). 

As discussed earlier, we define a move as an instance in which a pupil changes between two maths classes. In this 

context, we define a class using its name: this is the code assigned to the class by the school as can be seen in the 

‘class code’ column. In the example below, we can see that both pupils were assigned to a class at the start of the 

 
 

15https://educationendowmentfoundation.org.uk/projects-and-evaluation/evaluation/eef-evaluation-reports-and-research-
papers/syntheses-of-eef-evaluations/review-of-eef-projects 
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academic year (maths class 4 for each student). Later in the year (January in the case of both pupils), each pupil was 

registered with a different class. Pupil 1 was ‘moved’ from class 4 to class 5, while pupil 2 was ‘moved’ from class 4 to 

class 7.  

Table 5: Examples of moves between classes within Year 11 

Pupil School Year Class code Date registered in class Class size 

1 A 11 11ta/Ma4 11/09/2019 35 

1 A 11 11ta/Ma5 16/01/2020 31 

2 B 11 MAT11X-4-ADP 17/09/2019 23 

2 B 11 MAT11X-7-ADP 07/01/2020 21 

 

2.5.2 Computing the maximum incidence 

Due to differences and irregularities in the naming of classes as well as possible human errors in the entry of class 

codes in different schools, we are aware that some moves may not be identified by simply using the automated algorithm 

(see Table 6, ‘complex cases’ column). Once these instances are also taken into account as possible moves, the 

maximum potential incidence for moves increases to 1% for Year 9, 10% for Year 10, and 17% for Year 11. However, 

it is likely that only a some of these instances are actual moves.  

In the process of identifying moves between classes, a vast data processing effort was needed. This involved identifying 

the various types of patterns that exist in the way class membership is recorded and stored in school management 

systems and how it can be accessed and extracted via Wonde.Table 6 summarises the types of patterns we identified 

and accounted for to obtain an unbiased minimal measure of moves as well as the complex cases that we use as the 

upper bounds.  

In addition to the moves between classes, we also identify instances where: 

• class names are duplicated; 

• different class memberships are recorded in quick succession (within seven days of each other); and 

• unknown—complex instances that cannot be categorised using rule-based allocation. 

 

 Table 6: Class membership patterns within years 

Academic 
year 

Pupils 
Pupils registered in 
classes with duplicate 
class names 

Pupils registered in a 
class within seven days 
of first record 

Pupils who move 
between classes 

Pupils whose class 
membership qualifies as 
a complex case 

Year 9 21,578 2,874 397 66 206 

Year 10 23,888 758 714 1,175 1,079 

Year 11 21,394 1,460 1,038 894 2,762 

 

2.5.2.1 Duplicate class names 

We find that there are instances where several records pertaining to the same pupil reference the same class name. In 

some of these cases the only difference in the class name between the records is whether the first character is 

capitalised or not. The examples included in Table 5 show that pupil 3 was registered in two classes, one named ‘Ma1’ 

while the second was named ‘ma1’. Similarly, pupil 4 was registered in three classes, two of them named ‘Ma4’ and one 

‘ma4’. 

Based on these patterns, two distinct situations emerge: 

• Class names are entirely identical. Approximately 70% of cases with duplicate class names in Years 9 and 11, 
and 25% in Year 10, fall into this category. 
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• The only difference in class names is capitalisation. In virtually all such cases,16 the overlap between the 
membership of the two classes was over 75%. For example, looking at pupil 3, the overlap between the 
membership of ‘Ma1’ and ‘ma1’ was 96%. For pupil 4, the overlap between ‘Ma4’ and ‘ma4’ was 100%.  
 

The measure of incidence reported in both Tables 4 and 6 is calculated once duplicates are removed.  

 

Table 7: Examples of moves between classes within Year 11 

Pupil School Year Class code Date registered in class Class size 

3 C 9 9ab/Ma1 18/03/2018 24 

3 C 9 9ab/ma1 16/05/2018 25 

4 D 9 9b/Ma4 18/03/2018 23 

4 D 9 9b/Ma4 30/03/2018 23 

4 D 9 9b/ma4 07/04/2018 23 

 

2.5.2.2 Changes within seven days 

Another distinct set of scenarios identifiable in the data are very short-period apparent memberships: a pupil is registered 

in a second class within seven days of being assigned to the first class. It is likely that this category includes different 

scenarios such as registration to different modules that are taught at the same time, actual class moves due to 

timetabling issues, or incorrect initial assignment of pupils, and so forth.  

We do not consider any of these scenarios to be actual moves (Table 2 above does not record these as moves—they 

are excluded). Class membership in a trial is important inasmuch as it influences the mutual experience of the pupils in 

a group. However, if a group membership is short (measured in days), it is unlikely to have any notable effect on the 

pupil leaving the group, or on the group the pupil is leaving. While we do not consider these instances to be moves, they 

are nonetheless practically important for correctly identifying group membership in a trial.  

 

2.5.2.3 Complex cases 

The ‘complex cases’ category includes instances where the class code does not conform to a set form, or different code 

types are used in the same school at the same time, or the entry is affected by human error. All in all, this means that 

without an assumption-based manual process, with different rules used for different schools, we cannot ascertain 

whether these records suggest moves between classes, are duplicates or capture the pupils membership in several 

modules, or are coding errors. 

We use this group to set the upper limit of the possible incidence of moves (displayed in Table 6); however, based on 

the manual assessment of some cases included in this category, the true incidence is within the range but without it 

reaching the upper bound.  

It should also be noted that the number of complex records is a lot higher for Year 11. This could be explained by the 

use of revision classes whereby pupils are moved to a revision class for a period and then moved back to their initial 

class.  

 

 

 
 

16 There were 44 records in Year 9 and 20 records in Year 10 where the overlap between the classes identified by the lower- versus 
upper-case names was below 75%.  
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3. Between-year changes to class membership 

3.1 Revisiting the definition of classes and moves 

The idea of moving between years is slightly more complex: often classes are wholly reconfigured with changes to both 

their name as well as composition. The concept of a ‘move’ as defined for the within-year case might not be useful when 

trying to understand changes between academic years. Instead, we argue it is more accurate and directly relevant to 

the aim of this project to first and foremost think of changes to class composition instead of moves. 

To correctly identify changes to class composition between years, once again we need to consider how we define the 

concept of ‘class’. In addition to the nominal definition that suggests that a class is defined by its name, when tracking 

pupils across years we also need to take into account the composition of the class. We posit that: 

 

A class is defined by its membership, it is nothing more, nothing less, than the group of pupils that 
study in the same group (and potentially with the same teacher) over a period of time.  

 

Under this definition, if a predetermined, minimum number of pupils leave the group, or join it, the class is no 
longer the same. The literature recognises that pupils are nested in classes and, thus, students in a certain 
classroom share experiences that are not shared by students in other classes (Black and Wiliam, 2005).  

Defining the class as the group of pupils who study together (with the same teacher) at a given point in time means that 

to track changes to the composition of a class we need to assess the overlap in terms of student membership between 

classes in successive years.  

If that overlap is 100%, we know for certain that we are seeing the same class across years. If the overlap is above a 

high threshold17 but below 100%, we argue that the class itself is the same: they are mostly the same pupils that form 

the same group, but with some pupils changing classes. Finally, if the overlap between classes is below the threshold, 

we argue that the groups being compared are different classes (as their memberships are substantially different).18 

As such, we define a move as an instance in which large changes occur to the membership of the class the pupil is a 

member of. We define a change to be ‘large’ when the overlap between the membership of the two classes (lower 

versus higher year) drops below a set threshold. 

However, there is a complication. Classes cannot be directly identified through their membership; we need to use their 

‘names’ (their codes) to identify them. This raises important additional questions. If we define a class to be the same 

across years when the overlap of pupils between the two years is high, is this reflected in the similarity of their name? 

Do codes consistently identify classes across years (for example, 9S/Ma1 and 10S/Ma1)? Alternatively, are there 

situations when the class names change substantially but the membership does not,19 or instances when the name 

stays identifiably the same but the membership changes? 

To understand the interaction between class membership and class name across years we build and test four scenarios 

that compare classes across two years: 

• Scenario 1: high membership overlap and same name; 

• Scenario 2: high membership overlap and different name; 

• Scenario 3: low membership overlap and same name; and 

• Scenario 4: low membership overlap and different name. 

 
 

17 The question of what a high overlap is, is crucial and we discuss it further on. We argue for a cut-off at 75%. 
18 We calculate the overlap with reference to the membership of the lower year class, in this way we track if the pupils move together 
into a class upper year. 
19 Class ‘names’ can be linked to a particular teacher. So, if the teacher changes between years, then the class name might change 
even though the membership of the class might remain broadly the same. 
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Scenarios 3 and 4 taken together can be used to quantify moves, while the remaining scenarios can shed light on 

researchers’ ability to identify changes in classes by using class names. This issue has a crucial practical implication 

that transcends this research: when working with classes, as education researchers, can we correctly identify them 

without having to access their detailed memberships across years? 

 

3.2 Prevalence of between-year moves 

The analysis undertaken on changes to class membership between academic years suggests that the phenomenon is 

extensive.  

 Table 8: Between-year class moves 

 

Our results (Tables 9 and 10) show that between Years 9 and 10 over half of pupils from Year 9 took up places in 

classes where the overlap of membership with their previous class was below 75%. When looking at changes between 

Years 10 and 11, we find that approximately 30% of pupils move to classes that are substantially different in terms of 

membership.  

The high incidence of moves between Years 9 and 10 compared to those between Years 10 and 11 is perhaps 

unsurprising given that Year 9 concludes Key Stage 3 and Years 10 and 11 correspond to Key Stage 4 and conclude 

with GCSE examinations.  

 

Table 9: Between-year changes in class membership  

 

Table 10: Between-year changes in class membership (75% overlap) 

 

 

 
 

20 Threshold set at 75%. This means that for a pupil to have been deemed to have moved class, the class in which they are found in 
the most recent school year must be have a composition in terms of other pupils which changes by more than 25%. 

Changes between academic 
years 

Proportion of pupils in the most recent year in classes with a substantially different 
composition20 

Year 9 to Year 10 57% 

Year 10 to Year 11 31% 

Changes between 
academic years 

Overlap criteria 
Total pupils in classes with membership 
overlap 

Total pupils in classes without 
membership overlap 

Year 9 to Year 10 
75% 

7,638 11,789 

Year 10 to Year 11 12,863 7,062 

Changes between 
academic years 

Total pupils in both 
years 

Total pupils in classes without 
membership overlap 

Moves as a proportion of 
pupils in the lower year 

Year 9 to Year 10 20,168 11,789 57% 

Year 10 to Year 11 20,652 7,062 34% 
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3.3 Pupil- and school-level characteristics associated with between-year changes  

3.3.1 School characteristics 

We implemented regression analysis to determine whether there is any association between change in class 

composition between years and school characteristics. A statistically significant association between changing 

composition and school size was found. As school size increases, so does the number of changes.  

3.3.2 Pupil characteristics 

We used mixed-effects logistic regression analysis as well as fixed-effects logistic regressions to assess if there are 

links between pupil characteristics and the pattern of their class membership across years.  

The results show no significant differences when we tested class changes based on differences in class composition 

(irrespective of class name).  

However, when we tested the link between pupil characteristics and class changes, with classes defined by name, we 

found that pupils who were eligible for free school meals were more likely to change classes between years, that is, 

they were more likely to be in a class of a different name. The results hold irrespective of whether the class they move 

to is composed by the same pupils or not.  

 

3.4 Relevance to EEF trials 

Between-year moves are relevant to EEF studies spanning at least two school years (21% of trials according to a recent 

review)21 and more specifically studies comprising students at Key Stage 4 where ability grouping is the norm (5% of 

trials).21  

Our view is that for the primary analysis, class membership should be recorded at the commencement of the study. 

However, it would be informative to collect class membership data at the beginning of each new school year, and to 

perform sensitivity analysis to understand how changes to class membership affect the effect of the intervention on 

outcomes. Doing so requires the collection and analysis of class membership data, which is, admittedly, costly and 

burdensome, but could yield more precise estimates.  

 

3.5 Data processing and determination of the prevalence of moves 

3.5.1 Class changes between Year 9 and Year 10 

Table 11 illustrates the results when combining class names and class membership for moves between Year 9 and 

Year 10. Following a 75% threshold for membership overlap, we see two clear-cut scenarios: 46% of pupils from Year 

9 move to classes that are intrinsically different based on their composition and have a different name, while 31% of 

pupils from Year 9 move to classes that have the same name as well as similar composition. Given the change from 

Key Stage 3 to Key Stage 4, it is unsurprising that classes are reconfigured and more pupils join ‘new’ classes. 

More problematic, however, are the remaining two categories that harbour non-trivial contingents of pupils: 

• 7% of pupils from Year 9 remain part of the same class by virtue of composition, but the name of the class 

changes; and 

• conversely, 12% of pupils from Year 9 are part of classes in Year 10 that have the same name as the class they 
were in in Year 9, but the composition of the class changes. 

 
 

21https://educationendowmentfoundation.org.uk/projects-and-evaluation/evaluation/eef-evaluation-reports-and-research-
papers/syntheses-of-eef-evaluations/review-of-eef-projects 
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The two categories are important to bear in mind when planning and designing research that requires the ability to 

identify classes across years (Years 9 and 10, in this case). The analysis suggests that solely using the class name as 

a proxy for changes between years will lead to errors for approximately 20% of pupils.  

Our result is relatively stable irrespective of how the overlap threshold is defined. Up until this point when discussing 

results, we did so based on a set threshold for defining ‘high’ overlap, arbitrarily set at 75%. Table 8 includes the results 

for other definitions of ‘high’ overlap that range between 60% and 90%.22  

 

Table 11: Changes between Years 9 and 10 at different levels of overlap 

Changes 
between 
academic 
years 

Overlap 
criteria 

Membership 
overlap and 
different class 
names 

Membership overlap 
and consistent class 
names 

Lack of membership 
overlap and different 
class names 

Lack of membership 
overlap and consistent 
class names 

Year 9 to 
Year 10 
 

60% 11% 35% 42% 8% 

65% 10% 34% 44% 10% 

70% 8% 32% 45% 11% 

75% 7% 31% 46% 12% 

80% 6% 28% 47% 15% 

85% 4% 23% 49% 20% 

90% 3% 17% 50% 26% 

 

 

Table 12: Changes between Years 10 and 11 at different levels of overlap 

Changes 
between 
academic 
years 

Overlap 
criteria 

Membership 
overlap and 
different class 
names 

Membership overlap 
and consistent class 
names 

Lack of membership 
overlap and different 
class names 

Lack of membership 
overlap and consistent 
class names 

Year 10 to 
Year 11 
 

60% 14% 59% 19% 5% 

65% 13% 57% 20% 7% 

70% 12% 54% 21% 10% 

75% 11% 51% 22% 12% 

80% 10% 45% 23% 18% 

85% 7% 37% 25% 26% 

90% 5% 26% 27% 38% 

 

3.5.2 Class changes between Year 10 and Year 11 

Table 12 contains the results for the changes between Year 10 and Year 11. In contrast with moves between Year 9 

and Year 10, most pupils (51%) remain in the same class (both by name and composition) and 22% change classes as 

identified by both changes in membership and class name. 

 
 

22 While the 85% and 90% scenarios are included for completeness, we argue against their use as reasonable thresholds. Due to 
timetabling issues and other exogenous factors some flexibility is needed when defining overlap. 
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Similarly to the changes between Years 9 and 10, in moving between Years 10 and 11 we also find just over 20% of 

pupils would be misclassified by looking solely at class names: 

• 11% of pupils in Year 10 remain in the same class based on membership, but the name of the class changes; 

• conversely, 12% of pupils in Year 10 are in classes in Year 11 that have the same name as in Year 10, but have 
a different composition. 

 

3.5.3 Identifying class names across years 

The previous sections highlight the importance of class name in identifying pupil moves. Ignoring the question of class 

membership, Tables 11 and 12 show that 53% of pupils move to a class identified by a different name when moving 

from Year 9 to Year 10. This figure is 33% when looking at moves between Years 10 and 11. 

Identifying whether a class name is the same between two years is not trivial and in analysing the data we identified 

several scenarios: 

1. the coding structure of the class name is the same across years, which makes it easy to identify if the class 
name changes; 

2. the coding structure is not similar but the two structures are comparable without having to make assumptions 
as to the meaning of the new elements of this structure; 

3. the coding structures are comparable and a simple assumption can be used to pair classes; 
4. the coding structures are different; and 
5. the name is entirely different on account of class structures changing (for example, classes are combined or 

split). 
 

Table 13: Examples of differences in naming classes across years 

Scenario Lower year class name Upper year class name Description 

1 Same structure 9bs/Ma3 10bs/Ma3 
Excluding the year indicator, the code is the 
same. 

2 
Comparable 
structures 

9pr/Ma3 10pq/Ma3 
In Year 10, code 'pr' is replaced by the code 
'pq'. This is consistently done across all 
classes. 

3 

Comparable 
structures, some 
assumption 
required 

9E/Ma2a 10X/Ma2a The assumption here relates to the pairing of 
'E' with 'X’, 'K' with 'V' and 'S' with 'Z'. We 
were able to do that based on overlap being 
0% on all other combinations. 

9K/Ma1b 10V/Ma1b 

9S/Ma3b 10Z/Ma3b 

4 Different structures 

9mq/ma 
9mj/ma 
9ml/ma 
9mr/ma 
9mm/ma 
9mk/ma 

10rmc/ma 
10gmb/ma 
10rmb/ma 
10gmc/ma 
10bmb/ma 
10bma/ma 

The two columns list the names of the 
classes in the two years. The classes have 
different naming structures. 

5 
Different names due 
to restricting of 
classes 

MAT9X-1-ABC 
MAT10X-1-ACV 

Classes have different naming structures 
because the two types of classes 'ABC' and 
'ABK' were merged into 'ACV'. MAT9Y-1-ABK 

 

Table 13 includes examples of each of these scenarios. Following a conservative approach, in generating the results of 

this analysis we considered that the name is the same in scenarios 1, 2, and 3. In scenarios 4 and 5 we concluded that 

the class name changed. In practice, a researcher might use their judgement and might be able to pair some classes 

we categorise in scenario 4. However, in most cases, substantive input from schools would be needed to untangle class 

pairing form scenarios 4 and 5. In this research we were unable to match classes by name for 29 schools (across Years 

9 and 10) and 19 schools (across Years 10 and 11). 
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Finally, it is also worth noting that the incidence of changes between Years 10 and 11 exceeded our expectations. The 

manual examination of the cases in which that structure of class codes did not match between the two years leads to 

an interesting conclusion. There are schools in which classes are wholly restructured between the two years. In some 

instances, classes from Year 10 are split into smaller classes in Year 11; in other instances, classes from Year 10 are 

combined in fewer classes in Year 11.  

 

4. Recommendations 

4.1 EEF evaluators and researchers interested in class membership 

In thinking about the implications of these findings for trial design, it is worth first pausing to remember why analyses of 

pupil-level outcomes from cluster randomised trials require the inclusion of random effects at multiple levels. As with 

any social grouping or organisation, classes and schools shape individual behaviours and attitudes. Likewise, class 

teachers and headteachers often deliver programmes and interventions in noticeably different ways. This violates the 

assumption that participants in a trial are statistically independent.    

These levels should be taken into account in regression models (Demack, 2019). This is particularly important in cluster 

randomised trials where schools are the unit of allocation but pupils the unit of analysis. We recommend fitting three-

level hierarchical models, that is, pupils within classes and classes within schools. This recommendation applies 

particularly to evaluations of programmes at Key Stage 4 where ability grouping is common. However, the benefit of 

controlling for class membership needs to be weighed against the additional cost, burden and risks of such an approach.  

Given this background, our findings give some cause for optimism and some obvious motivation for further research. 

First, if researchers are conducting a trial that involves following pupils over one school year, the problem of class to 

class moves is likely to be trivial and can be ignored. We do not mean by this that a researcher should not seek to 

account for class as well as the school level in their statistical work, just that it is adequate for researchers to take 

account of class membership at randomisation assuming that randomisation occurs at the beginning of the school year 

and need not concern themselves with class movements beyond this. As an aside, where the primary outcome is some 

composite measure of attainment such as an aggregate of English and maths attainment, or ‘Attainment 8’ measure, it 

is acceptable to ignore the class level altogether and account for clustering solely at the level of the school. 

More concerning is the case where an evaluation requires following pupils over more than one school year. Our evidence 

shows that there is likely to be appreciable movement between classes over a two-year period such that a pupil’s class 

at randomisation might not be the class in which they spend the majority of their time overall or be the class in which 

they receive instruction in the run-up to sitting examinations. Trials using GCSE results as primary outcome are prime 

candidates for the use of there-level hierarchical models. 

The first challenge in this situation is collecting accurate data on class membership on a frequent enough basis. We 

realise that in many cases this will not be a practical or realistic proposition and researchers will resort to accounting for 

the clustering of observations at the school level only. There may be circumstances where it is possible to collect data 

on school membership at the beginning of the first school year over which pupils are followed and then again at the 

commencement of the second school year. Were such circumstances to materialise we would recommend sensitivity-

testing results: first by accounting for class membership at the beginning of the first year at randomisation in the primary 

analysis of Key Stage 4 attainment data, and then re-running exactly the same models but accounting for class 

membership at the beginning of the second year. 

 

4.2 Further research 

Our view is that the findings presented in this report point to the need for further research on this topic. A strategy that 

may help shed some further light on the choices to be made would be to conduct some simulations. A number of 

simulated class to class moves at the class level could be incorporated into a general simulation of a stylised cluster 

randomised trial, where true population effect size is incorporated (for example ES = 0.20) and drawing on real data 
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from a Key Stage 4 study to generate distributions of outcome variables and covariates that are realistic and which 

conform to the assumptions of normality. This data could then be analysed (1) ignoring class level completely, (2) 

accounting for class at randomisation, (3) accounting for class at some later point, and (4) accounting explicitly for class 

to class moves. The results from these four analyses can then be compared to the known population values to assess 

how these four strategies perform in terms of bias and precision.  

 

4.3 School data managers 

School data managers across England are encouraged to harmonise and document their class codes. This information 

could be included in their NPD and school census returns.  
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Appendix A: Focused literature review summary 

Educational research was one of the first fields in the social sciences to adopt and fully develop multilevel modelling 

due to the widespread presence of hierarchical data structures with two or more levels of analysis such as pupils, 

classrooms, or schools. The use of multilevel models is related, inter alia, to the type of research questions relevant to 

educational sciences and to the need to understand which is the most relevant analytical unit for measuring scholastic 

attainment. For instance, researchers and policy-makers want to know whether an intervention should focus on the 

class, the school, or on the students and how these different levels interact together in explaining scholastic 

performances. 

One of the fields within educational sciences where multilevel modelling can be fruitfully applied is the investigation of 

how particular educational features and dynamics at classroom level affect student achievement, behaviours, and 

choices (Martínez 2012). Unfortunately, despite the importance of the classroom as an educational device, current 

research on the UK secondary education often fails to take into account that students are not completely independent. 

Rather, students are nested in classrooms and, thus, students in a certain classroom share experiences that are not 

shared by students in other classrooms (Black and Wiliam 2005). This review aims to uncover the importance of the 

classroom as a relevant analytical unit in the UK secondary education systems and to raise awareness on the necessity 

of using multilevel modelling when designing an intervention and analyse hierarchical educational data. 

First, we review five prominent fields of research that focus on the impact of classroom characteristics on pupil 

achievement. Second, we emphasize the importance of the classroom as an educational device showing that, despite 

the classroom often being omitted from statistical analyses, a great amount of variation in students’ outcomes is located 

at the classroom level. Third, we propose the use of multilevel modelling to take into account the nesting of students in 

different classrooms. In doing so, we outline how multilevel modelling can improve current research practices in 

educational research. 

 

The importance of the classroom in the UK secondary education 

Similarly to other European curriculums, the education system in the UK is split into four different ‘Key Stages’. 

Secondary education involves pupils from age 11 to 16 that ought to complete Key Stages 3 and 4. The most important 

assessment occurs at age 16 when students pursue their General Certificate of Secondary Education (GCSE). After 

the age of 16, education is optional. Educational researchers are usually interested in assessing the importance of 

classroom characteristics as an educational feature, in relation to class-room atmosphere, peer relationships, and 

academic achievements, especially GCSE test scores. In this review, we critically examine recent classroom-level 

literature with the aim of identifying the shortcomings of the current approaches in studying classroom dynamics. 

Specifically, we focus on five streams of research that are commonly investigated in relation to the UK secondary 

education system. 

A first stream of research investigates the effects of class size on classroom processes, interactions and the learning 

environment (for a general review, see Peter Blatchford 2012). The UK has the fourth largest classrooms in the OECD 

with an average of 20 pupils in the secondary phase (Peter Blatchford and Webster 2018). Most attention in educational 

research has been paid to whether or not smaller classes lead to better academic outcomes for pupils by influencing 

classroom processes. In line with cross-national research (for example, Slavin 2010), the research on the topic presents 

a good deal of controversy over the effect of the class size on educational achievement. Some authors suggest that 

class size can have important implications for pupil learning (for example, Peter Blatchford, Bassett, and Brown 2011) 

while others argue that the effects of class size on teaching and learning are minimal (Levačić and Vignoles 2002). The 

lack of consensus is related to the fact that statistical analyses in the secondary phase often disregard classroom 

characteristics (e.g, Peter Blatchford, Bassett, and Brown 2011; Peter Blatchford and Webster 2018). For instance, in 

their systematic review on the topic, Blatchford (2003) state that in the UK ‘there is little research to guide debates on 

class size effects, and such research as does exist is limited in terms of research methods’ (2003, 570). A second 

prominent field of research is the benefits or disadvantages of different within‐class ability grouping practices (for an 

extensive review see, Kutnick et al. 2005). In the UK, class‐level grouping can be organised by ‘setting’ or ‘streaming’ 

(sometimes also called ‘tracking’). The former refers to ability grouping for particular subjects. The latter is when ability 

grouping is for all subjects. Regardless of the type of grouping, the assumption behind ability grouping is that students 
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achieve better academic outcomes when the range of attainments in a class is homogeneous. However, this assumption 

rarely withstands empirical scrutiny. While homogeneity in attainment seems to have some benefit for some higher‐

attaining pupils (for example, Baines, Blatchford, and Kutnick 2003), lower-attaining pupils are often severely 

disadvantaged (Francis et al. 2017). Furthermore, most UK studies tend to focus exclusively on junior classrooms and 

not on secondary education (Key Stage 3 and 4) and thus fail to ‘consider grouping contexts in relation to children’s 

development or consider how teachers treat children differently at different ages.’ (Baines, Blatchford, and Kutnick 2003, 

12). 

Third, a related topic in the study of classroom dynamics is the influence that the group exerts on the achievement of 

each student within it. In addition to ability grouping, other types of grouping are likely to influence students’ 

performances, both throughout the year(s) and in terms in GCSE scores. For instance, the gender composition of the 

classroom is likely to affect pupils’ achievements beyond the effect of their own gender. The effect of classroom gender 

composition recently gained interest due to high levels of participation and better academic achievement of girls in 

secondary education (editor 2020; Broecke and Hamed 2008). Academic research on the topic has mostly focused on 

the negative impact of the gender gap in academic achievement and aspirations within mixed-sex schools and single-

sex schools (for example, Stables 1990). However, recent studies have started to take into account the classroom level 

comparing single-sex classes with coeducational classes within coeducational schools (for example, all-girls classes for 

mathematics) (for a literature review see, Belfi et al. 2012; Bramley, Rodeiro, and Vitello 2015). Unfortunately, the limited 

literature on the topic presents mixed evidence. Some studies show a positive effect of single-sex classrooms while 

others found an insignificant effect of gender compositions on classroom dynamics and student achievements (for 

example, Sullivan 2009; Kessels and Hannover 2008). 

Two other grouping-related questions usually explored in sociology of education are worth mentioning. The first one is 

the relationship between socio-economic status and academic achievement (for a meta-review see Sirin 2005). The 

other is the increasing presence of black and ethnic minority students relative to white British students. Although both 

factors influence class composition and, thus, are likely to impact on students’ performances trough peer influence, most 

of the studies simply focus on students’ characteristics and disregard the classroom level and class composition (for 

example, Battle and Lewis 2002). 

Fourth, a fast-growing body of work explores the short- and long-term impact of changes to the UK National Curriculum 

on foreign language teaching (McLelland 2017). This body of research has mostly focused on student-level predictors 

such as enjoyment of the subject and students’ self‐efficacy and the effects of policy implementation at the school level 

(for a review see Lanvers 2017). However, some recent studies have also investigated how classroom practices 

regarding tests and examinations can have an impact on student engagement and performances. These studies found 

evidence that classroom activities and practices exert a significant impact on learning outcomes (Wingate 2018; Graham 

et al. 2017; Mitchell and Myles 2019). 

A final and more recent stream of research deals with the concentration of students with special educational needs and 

disabilities (SEND). In 2016, approximately 2.8% of the pupil population in England had a SEND (Blatchford and 

Webster 2018). There has been interest in the effect of classroom processes and teaching on the education of pupils 

with and without SEND. In the UK, particular attention has been paid to the effect of class‐level ‘setting’ versus 

‘streaming’ (for example, Peter Blatchford and Webster 2018), the interaction between teachers and pupils (for example, 

Bunning and Ellis 2010), or other classroom dynamics (Webster and Blatchford 2015). However, despite the increase 

of children with SEND over the last few decades (for example see Thomas and Vaughan 2004), the scarcity of research 

on the topic impedes our understanding of how inducing pupils with SEND in mainstream settings might impact 

classroom dynamics (Blatchford and Webster 2018). 

Does the classroom matter? 

Two conclusions can be drawn from our literature review. First, in line with Bronfenbrenner (1979) model, the reviewed 

studies reveal the effect of classroom composition on individual behaviours. As Bronfenbrenner as argued, learning 

happens within concentric ‘microsystems’. Core systems, especially the classroom, have forces that are different from 

peripheral systems (for example, schools, neighbourhoods) (Kounin and Gump 1974). Second, in addition to its effect 

on learning experience, classroom composition explains some of the variance in terms on achievement. Opdenakker 

and Damme (2000) found that 23% of the variation in students’ achievement at the end of the first grade of secondary 

school could be attributed to class-level variables. Similarly, Demack (2019) found that between 30% and 70% of the 
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variation in students’ achievement in two recent clustered RTCs can be attributed to the classroom in the English 

secondary phase.  

Despite the relevance of the classroom dynamics and characteristics, the classroom is often omitted from statistical 

analyses looking at the UK secondary education system. In their systematic review of RTCs in education research, 

Connolly, Keenan, and Urbanska (2018) found that out of the 40 RCTs conducted in English secondary schools, only 

half directly acknowledge the clustered nature of the data within the trial design. Observational studies show a similar 

trend. In their literature review, Levačić and Vignoles (2002) found that the classroom level is often omitted from the 

statistical analysis. 

 

Why the classroom is often disregarded 

Our previous points raise the question of why researchers do not include the classroom level in their analyses. In many 

disciplines, it is common to randomise individuals rather than groups. For instance, in a medical setting some 

participants receive—at random—the trial drug (treatment) and some individuals receive a placebo (control). In 

education research, however, this type of experimental design is not always possible. Instead, a common experimental 

protocol is to measure student outcomes when an intervention is administered to a limited number of different classes. 

In this case, the intervention (treatment) is randomised by class, not by student. Yet, the outcome of interest is often 

measured at the student level (that is, students’ performance) and not at the class level since only a few classes have 

been assigned to the trial (Theobald 2018). 

Concerning observational data, a common statistical approach used to analyse educational data is ordinary least 

squares (OLS) regression analysis. For example, OLS regression can be used to understand what classroom 

characteristics impact students’ scholastic performance, controlling for class-level and other variables. Typically, a 

standard OLS model might try to model hierarchical data structures using what is commonly referred as disaggregated 

variables. A disaggregated variable is created by assigning to each student in a specific group the same value for the 

group characteristic (for example, students enrolled in single-sex versus coeducational sections). 

However, in both cases, modelling hierarchical data while not taking into account their complex nested structure may 

produce inaccurate results about the statistical significance of a relationship. For instance, a standard OLS model that 

uses aggregated variables will use the individual-level sample size, which is inaccurate for an aggregate variable 

measured at the group level. This practice can also lead to incorrect conclusions about the significance of the 

relationships under investigation leading to meaningless tests of significance and an inflated risk of Type I error. This 

can be problematic for theory testing since bias results can serve as false statistical evidence against valid theories and 

past studies. 

Conclusions 

The main conclusion to be drawn from this review is that evaluations of programmes implemented in English secondary 

schools would benefit from a ‘multisystemic’ approach, whereby both school-level and class-level variables are 

accounted for in impact analyses.  
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Appendix B: Technical Note 

The paragraphs below include the details of the methodology used to carry out the analysis, including relevant decisions 

made. 

 

Data preparation 

The data used in the analysis was extracted from a dataset that contains pupils’ class memberships in all subjects in 

146 schools. The dataset contains 1,014,994 records. 

As a first step the data was cleaned and readied for analysis. We performed several actions:  

 

1. Diagnose and assess class subjects. The records for some classes do not contain information on the class 

subject.  

• 75% of records, pertaining to 143 schools, contained information of class subject; 

• 25% of records, pertaining to 144 schools, did not contain information on the class subject. 

 

2. Adjust class subject descriptions: For records with information on the class subject, we assessed the 

descriptions of subjects across schools to ensure consistency. Out of the 75% of records with information on 

class subject 9.8% were maths classes and a further 10.4% were English classes.  

 

3. Derive class subject: For cases in which the class subject was not available, we derived the class subject by 

using the information contained in the class codes. We only worked to identify maths and English classes. This 

was done by assessing the correspondence between the class codes and subjects for classes where both these 

items of information existed. As such, codes ‘Ma’ were taken to refer maths and ‘En’ to English. 

Out of the 25% of records without information on class subject, approximately 6.2% were identified to be maths 

classes and a further 5.8% English classes.  

 

4. Remove unusually-sized classes: classes that contained fewer than 10 pupils or more than 50 pupils were 

removed from the analysis.  

• Classes with fewer than 10 pupils: just over 21,000 records were removed; 

• Classes with more than 50 pupils: just over 7,000 records were removed. 

 

5. The data was truncated to include only those records that were relevant for this research. Two analytical 

datasets were created: 

• The main analytical dataset containing the records pertaining to membership in maths classes; 

• A secondary dataset that includes membership in both English and maths to be used to determine 

the level of grouping used by the school. 

 

Developing a measure of grouping 

Using the secondary analytical dataset, we set about to develop a measure of grouping by examining the class 
compositions between and within subject areas in a school (that is, maths, English). Schools can use one of two forms 
of grouping: streaming or setting. Streaming occurs when a school places pupils in prior attainment-based groups across 
subjects. As such, it is likely that class composition will be relatively consistent across subjects in a stream. Setting 
occurs when a school places pupils in performance-based classes by subject-specific prior attainment. However, a 
single school can use both forms of grouping across different subjects. For example, setting can be used for maths and 
English, while streaming could be used for other subjects.  
 
Our analysis showed that it is feasible to identify if a school uses grouping in assigning pupils to classes. However, using 
solely data on class composition, we do not think it feasible to clearly determine whether it is setting or streaming that 
is being used. In addition to pupils’ attainment, schools also take into account other factors when assigning pupils to 
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classes, such as pupil behaviour or logistical issues (timetabling constraints, room sizes, etc). As such, we developed 
a continuous measure that quantifies the extent to which a school groups pupils across classes, without specifying what 
type of grouping it is.  
 
To this end, we calculated the proportion of overlap of pupils between each pairwise combination of classes across 
main subjects (maths, English). This can be defined as the conditional probability of a pupil being in a class in maths, 
given their membership of a class in a different subject, such as English.  
 
Using the results of this analysis we developed two complementary measures:  
 

1. The average of the probabilities across all pairwise combinations of classes across maths and English. This 
was accompanied by the coefficient of variation (ratio of the standard deviation to the mean) to quantify 
variability.  

2. The proportion of pairwise combination of classes where the overlap is above a high threshold of 70%. 
For simplicity, the latter variable was used in the analyses of the link between grouping and moves. 
 
 

Assessment of within-year moves 

The assessment of within-year moves was carried out using the main analytical dataset in the following steps: 

• Separately for each academic year we identified the pupils with more than one record; 

• Eliminated any inconsistent dates (records that fall outside the study period); 

• Identify and remove records that we term as being ‘duplicates’ (classes with the same name, once capitalisation 

is removed). As a back-up we also check that the overlap between such classes in over 90%. 

• Identify and remove records that are registered within 7 days of the initial record; 

• Identify and remove moves by assessing the differences between the class codes;  

• The remaining records are complex cases that cannot be classified without additional information. 

Once all records were classified, two analytical datasets were developed and used in further analyses focusing on 

schools and pupils.  

1. We developed an aggregate school-level dataset that indicates the number of records within each of the 

categories outlined above for each school and for each year. Additional data was then added into this dataset: 

• Trial arm: treatment or control; 

• Our measure of pupil grouping;  

• School characteristics, including: school type; school size,% girls;% SEN;% EAL;% FSM; pupil-teacher 

ratio; previous KS4 results (% grades 9-4 in English and maths). 

2. We also developed a pupil-level dataset that contains a series of dichotomous variables to indicate what 

categories each pupil is present in. The dataset was then enriched with the school-level characteristics outlined 

above. In addition, we included pupil-level information: gender, month of birth and FSM status. 
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Inferential analyses of within-year moves  

School-level analysis  

Table A1: The effect of school-level characteristics on the number of moves per school         

  Model 1: Year 10 Model 2: Year 11 

Predictors OLS regression OLS regression 

Intercept 46.33 * 
(6.42 – 86.25) 

-4.17 
(-36.14 – 27.80) 

Treatment school (ref. control) 5.58 * 
(0.07 – 11.08) 

-0.35 
(-4.76 – 4.06) 

School size -0.00 
(-0.01 – 0.01) 

0.01 * 
(0.00 – 0.01) 

% girls -0.10 
(-0.31 – 0.11) 

-0.05 
(-0.21 – 0.12) 

% SEN -0.59 * 
(-1.11 – -0.06) 

0.10 
(-0.32 – 0.53) 

% EAL 0.03 
(-0.15 – 0.21) 

0.00 
(-0.14 – 0.15) 

% FSM 0.54 * 
(0.00 – 1.08) 

0.22 
(-0.22 – 0.65) 

Teacher-pupil ratio -1.36 
(-3.15 – 0.43) 

-0.02 
(-1.46 – 1.41) 

Not an academy (ref. academy) -5.36 
(-11.66 – 0.94) 

2.14 
(-2.90 – 7.19) 

Attainment: % grades 9-4 in English and 
maths 

-0.18 
(-0.48 – 0.13) 

0.04 
(-0.21 – 0.28) 

Ability grouping (ref. mixed-ability) -0.15 
(-0.33 – 0.02) 

-0.04 
(-0.19 – 0.10) 

Observations 122 122 

R2 / R2 adjusted 0.219 / 0.148 0.074 / -0.009 

* p<0.05  ** p<0.01  *** p<0.001 
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Pupil-level analysis  

Table A2: The effect of pupil and school characteristics on moving classes 

  Model 1: Year 10 Model 2: Year 11 

Predictors Mixed-effects logistic Mixed-effects logistic 

Intercept 0.10 
(0.00 – 314.90) 

0.00 
(0.00 – 3.94) 

Gender: Girls (ref. boys) 0.94 
(0.75 – 1.18) 

0.61 ** 
(0.45 – 0.82) 

Month of birth: Feb (ref. Jan) 0.86 
(0.52 – 1.42) 

1.02 
(0.50 – 2.06) 

Month of birth: March (ref. Jan) 0.59 
(0.34 – 1.02) 

1.17 
(0.60 – 2.26) 

Month of birth: April (ref. Jan) 1.01 
(0.60 – 1.68) 

0.67 
(0.31 – 1.43) 

Month of birth: May (ref. Jan) 0.97 
(0.59 – 1.58) 

1.07 
(0.54 – 2.09) 

Month of birth: June (ref. Jan) 0.92 
(0.55 – 1.53) 

1.00 
(0.50 – 2.01) 

Month of birth: July (ref. Jan) 1.09 
(0.67 – 1.77) 

1.32 
(0.69 – 2.53) 

Month of birth: Aug (ref. Jan) 0.97 
(0.59 – 1.58) 

1.20 
(0.63 – 2.31) 

Month of birth: Sept (ref. Jan) 0.71 
(0.42 – 1.18) 

1.76 
(0.95 – 3.27) 

Month of birth: Oct (ref. Jan) 0.86 
(0.53 – 1.42) 

1.39 
(0.74 – 2.62) 

Month of birth: Nov (ref. Jan) 0.84 
(0.51 – 1.39) 

1.38 
(0.72 – 2.65) 

Month of birth: Dec (ref. Jan) 0.82 
(0.49 – 1.37) 

1.24 
(0.64 – 2.40) 

Eligible FSM 6 (ref. not eligible) 1.20 
(0.95 – 1.52) 

0.85 
(0.62 – 1.17) 

School size 1.00 
(1.00 – 1.00) 

1.00 
(1.00 – 1.00) 

% girls 1.00 
(0.97 – 1.04) 

0.97 
(0.93 – 1.02) 

% SEN 0.98 
(0.89 – 1.08) 

1.10 
(0.98 – 1.24) 

% EAL 0.98 
(0.95 – 1.02) 

0.98 
(0.94 – 1.02) 

% FSM 1.13 * 
(1.02 – 1.25) 

1.05 
(0.93 – 1.20) 

Teacher-pupil ratio 0.82 
(0.54 – 1.24) 

1.33 
(0.77 – 2.31) 
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Not an academy (ref. academy) 2.00 
(0.61 – 6.49) 

1.71 
(0.37 – 7.89) 

Attainment: % grades 9-4 in English and 
maths 

1.03 
(0.98 – 1.09) 

1.01 
(0.95 – 1.09) 

Ability grouping (ref. mixed-ability) 0.97 
(0.92 – 1.03) 

0.99 
(0.92 – 1.06) 

Random Effects 

σ2 3.29 3.29 

τ00 2.31 SchoolURN 3.45 SchoolURN 

ICC 0.41 0.51 

N 46 SchoolURN 46 SchoolURN 

Observations 6978 6978 

Marginal R2 / Conditional R2 0.181 / 0.519 0.119 / 0.570 

* p<0.05  ** p<0.01  *** p<0.001 

 

Assessment of between-year moves 

Between-years moves were assessed in two separate analyses that correspond to the transition between Year 9 and 

Year 10, and Year 10 and Year 11, respectively. In each analysis, we followed the steps below: 

• Truncated the dataset to ensure that the lower-year data set contained only the most recent records, while the 

upper-year dataset contained only the records closest to the start of the year. This was done to ensure that the 

analysis of between-year moves was not affected by within-year moves.  

• Calculated the overlap between each class in the lower and upper year; 

• Assessed if the form of the class codes matched between the lower and upper year. In instances where there 

was no automatic match, manual checks were performed and matches executed if the data supported it. 

Records were classified into the four groups described in the report. Again, two analytical datasets were developed and 

used in further analyses.  

1. An aggregate school-level dataset that indicates the numbers within each of the four scenarios was created. 

The same additional data was included as included in the within-year case.  

 

2. A pupil-level dataset was also developed and, in addition to the variable identifying the scenario the pupil was 

in, also included the additional data as outlined for the within-year case.  
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Inferential analyses of between-year moves  

School-level analysis  

Table A3: The effect of school-level characteristics on the number of moves  

  Model 1: Year 10 Model 2: Year 11 

Predictors OLS regression OLS regression 

Intercept 13.47 
(-71.39 – 98.33) 

-33.65 
(-124.77 – 57.48) 

Treatment school (ref. control) -0.36 
(-11.48 – 10.76) 

5.18 
(-7.07 – 17.42) 

School size 0.03 *** 
(0.02 – 0.05) 

0.02 * 
(0.00 – 0.04) 

% girls 0.18 
(-0.25 – 0.61) 

-0.06 
(-0.51 – 0.40) 

% SEN 0.37 
(-0.86 – 1.61) 

0.83 
(-0.56 – 2.21) 

% EAL -0.02 
(-0.38 – 0.35) 

0.08 
(-0.34 – 0.51) 

% FSM -0.20 
(-1.42 – 1.01) 

0.99 
(-0.31 – 2.29) 

Teacher-pupil ratio -0.70 
(-4.28 – 2.87) 

2.03 
(-2.04 – 6.11) 

Not an academy (ref. academy) 0.53 
(-11.98 – 13.03) 

-5.06 
(-18.97 – 8.85) 

Attainment: % grades 9-4 in English and 
maths 

-0.26 
(-0.90 – 0.37) 

-0.21 
(-0.92 – 0.50) 

Ability grouping (ref. mixed-ability) 0.43 
(-0.07 – 0.94) 

-0.19 
(-0.57 – 0.20) 

Observations 106 114 

R2 / R2 adjusted 0.166 / 0.078 0.174 / 0.094 

* p<0.05  ** p<0.01  *** p<0.001 
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Pupil-level analysis  

Table A4: The effect of pupil and school-level characteristics on moving classes  

  Model 1: Year 10 Model 2: Year 11 

Predictors Mixed-effects logistic Mixed-effects logistic 

Intercept 0.01 
(0.00 – 258.84) 

0.01 
(0.00 – 258.84) 

Gender: Girls (ref. boys) 0.99 
(0.85 – 1.14) 

0.99 
(0.85 – 1.14) 

Month of birth: Feb (ref. Jan) 0.93 
(0.66 – 1.33) 

0.93 
(0.66 – 1.33) 

Month of birth: March (ref. Jan) 1.01 
(0.72 – 1.42) 

1.01 
(0.72 – 1.42) 

Month of birth: April (ref. Jan) 1.00 
(0.70 – 1.43) 

1.00 
(0.70 – 1.43) 

Month of birth: May (ref. Jan) 0.95 
(0.67 – 1.34) 

0.95 
(0.67 – 1.34) 

Month of birth: June (ref. Jan) 1.04 
(0.74 – 1.47) 

1.04 
(0.74 – 1.47) 

Month of birth: July (ref. Jan) 0.96 
(0.69 – 1.33) 

0.96 
(0.69 – 1.33) 

Month of birth: Aug (ref. Jan) 0.93 
(0.66 – 1.32) 

0.93 
(0.66 – 1.32) 

Month of birth: Sept (ref. Jan) 0.89 
(0.64 – 1.26) 

0.89 
(0.64 – 1.26) 

Month of birth: Oct (ref. Jan) 0.94 
(0.66 – 1.33) 

0.94 
(0.66 – 1.33) 

Month of birth: Nov (ref. Jan) 0.99 
(0.70 – 1.40) 

0.99 
(0.70 – 1.40) 

Month of birth: Dec (ref. Jan) 0.99 
(0.69 – 1.40) 

0.99 
(0.69 – 1.40) 

Eligible FSM 6 (ref not eligible) 1.09 
(0.91 – 1.31) 

1.09 
(0.91 – 1.31) 

School size 1.00 
(1.00 – 1.00) 

1.00 
(1.00 – 1.00) 

% girls 1.04 
(0.99 – 1.08) 

1.04 
(0.99 – 1.08) 

% SEN 0.96 
(0.81 – 1.12) 

0.96 
(0.81 – 1.12) 

% EAL 1.00 
(0.96 – 1.04) 

1.00 
(0.96 – 1.04) 

% FSM 1.02 
(0.88 – 1.18) 

1.02 
(0.88 – 1.18) 

Teacher-pupil ratio 1.02 
(0.62 – 1.67) 

1.02 
(0.62 – 1.67) 
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Not an academy (ref. academy) 1.80 
(0.42 – 7.68) 

1.80 
(0.42 – 7.68) 

Attainment: % grades 9-4 in English and 
maths 

0.99 
(0.92 – 1.06) 

0.99 
(0.92 – 1.06) 

Ability grouping (ref. mixed-ability) 1.04 
(0.99 – 1.09) 

1.04 
(0.99 – 1.09) 

Random Effects 

σ2 3.29 3.29 

τ00 3.90 SchoolURN 3.90 SchoolURN 

ICC 0.54 0.54 

N 45 SchoolURN 45 SchoolURN 

Observations 6840 6840 

Marginal R2 / Conditional R2 0.058 / 0.569 0.058 / 0.569 

* p<0.05  ** p<0.01  *** p<0.001 
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Table A5: The effect of pupil and school-level characteristics on moving to a class with a different name  

  Model 1: Year 10 Model 2: Year 11 

Predictors Mixed-effects logistic Mixed-effects logistic 

Intercept 0.00 
(0.00 – 171.03) 

0.00 
(0.00 – 1.88) 

Gender: Girls (ref. boys) 1.08 
(0.94 – 1.24) 

0.88 
(0.75 – 1.04) 

Month of birth: Feb (ref. Jan) 1.22 
(0.87 – 1.72) 

1.19 
(0.80 – 1.77) 

Month of birth: March (ref. Jan) 0.86 
(0.61 – 1.20) 

1.20 
(0.81 – 1.76) 

Month of birth: April (ref. Jan) 0.91 
(0.64 – 1.29) 

1.19 
(0.80 – 1.78) 

Month of birth: May (ref. Jan) 0.89 
(0.63 – 1.24) 

1.22 
(0.83 – 1.80) 

Month of birth: June (ref. Jan) 1.02 
(0.73 – 1.43) 

1.03 
(0.69 – 1.54) 

Month of birth: July (ref. Jan) 1.03 
(0.74 – 1.43) 

1.21 
(0.82 – 1.76) 

Month of birth: Aug (ref. Jan) 1.17 
(0.84 – 1.64) 

1.34 
(0.91 – 1.96) 

Month of birth: Sept (ref. Jan) 0.86 
(0.62 – 1.20) 

1.12 
(0.76 – 1.65) 

Month of birth: Oct (ref. Jan) 0.86 
(0.62 – 1.21) 

1.47 * 
(1.00 – 2.15) 

Month of birth: Nov (ref. Jan) 1.07 
(0.77 – 1.50) 

1.71 ** 
(1.17 – 2.50) 

Month of birth: Dec (ref. Jan) 0.69 * 
(0.49 – 0.98) 

1.15 
(0.77 – 1.71) 

Eligible FSM 6 (ref. not eligible) 1.36 *** 
(1.16 – 1.61) 

1.34 ** 
(1.12 – 1.62) 

School size 1.00 
(1.00 – 1.00) 

1.00 
(1.00 – 1.00) 

% girls 1.08 
(0.99 – 1.18) 

1.00 
(0.96 – 1.04) 

% SEN 0.82 
(0.65 – 1.04) 

1.08 
(0.95 – 1.23) 

% EAL 0.97 
(0.91 – 1.04) 

1.00 
(0.96 – 1.04) 

% FSM 1.10 
(0.88 – 1.37) 

1.09 
(0.97 – 1.22) 

Teacher-pupil ratio 1.11 
(0.52 – 2.37) 

1.34 
(0.90 – 2.01) 

Not an academy (ref. academy) 0.72 
(0.07 – 7.23) 

0.61 
(0.17 – 2.11) 
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Attainment: % grades 9-4 in English and 
maths 

1.10 
(0.98 – 1.23) 

0.97 
(0.91 – 1.02) 

Ability grouping (ref. mixed-ability) 1.06 
(0.95 – 1.17) 

1.04 * 
(1.01 – 1.08) 

Random Effects 

σ2 3.29 3.29 

τ00 9.78 SchoolURN 2.30 SchoolURN 

ICC 0.75 0.41 

N 45 SchoolURN 41 SchoolURN 

Observations 6840 5934 

Marginal R2 / Conditional R2 0.294 / 0.822 0.215 / 0.538 

* p<0.05  ** p<0.01  *** p<0.001 
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