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& CLARE MARTIN, Institute of Education, Universityof London

ABSTRACT
Despite evidencefrom the USA that children in small classes of less than 20
do better academically there is still a vociferous debate about the effects of class size
differencesin schools, and considerablegaps in our understandingof the effects of class
size differences. This article summarisesresultsfrom the most complete UK analysis to
date of the educational consequences of class size differences. The study had two aims:
first, to establish whetherclass size differencesaffect pupils' academic achievement;and
second, to study connections between class size and classroom processes, which might
explain any differencesfound. The study had a numberof features that were designed
to be an improvementon previous research. It used an 'observational'approach, rather
than an interventionistone, in order to capture the nature of the relationship between
class size and achievementacross thefull range of observed classes, and it employeda
longitudinaldesign with baseline assessment to adjustfor possible non-randomselection
of children into classes. The studyfollowed a large sample of over 10,000 childrenfrom
school entry through the infant stage, i.e. children aged 4-7 years. It used multilevel
statistical procedures to model effects of class size differences while controlling for
sources of variation that might affect the relationship with academic achievement,and
a multimethodresearch approach, integrating teachers' judgements and experiences
with case studies, and also carefully designed time allocation estimates and systematic
observation data. Results showed that there was a clear effect of class size differences
on children's academic attainmentover the (first)Receptionyear. In the case of literacy,
the lowest attainers on entry to school benefited most from small classes, particularly
below 25. Connectionsbetween class size and classroom processes were examinedand
a summarymodel of relationshipspresented. Effects were multiple,not singular; in large
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classes there are more large groups and this presented teachers with more difficulties,
in smaller classes there was more individual teacher contact with pupils and more
supportfor learning, and in larger classes there was more pupil inattentivenessand
off-task behaviour.Results supporta contextualapproach to classroom learning, within
which class size differenceshave effects on both teachers and pupils. It is concluded that
much will depend on how teachers adapt their teaching to differentclass sizes and that
more could be done in teacher training and professional development to address
contextualfeatures like size of class.
Introduction
One of the most enduringand vociferous debates in educationover recentyears has been
about the educational advantages of small class sizes. Opinion has been consistently
polarised between those who claim that small classes lead to a betterquality of teaching
and learning,and those who argue that the effects are likely to be modest at best and that
there are other more cost-effective initiatives. The first view is consistent with the view
of many teachers and was given supportby the Tennessee STAR researchstudy, which
employed a powerful design involving randomallocation of pupils and teachers to three
classes within schools: (1) small, (2) 'regular', and (3) 'regular' with teacher aide.
Childrenwere followed for four years from kindergartento Grade 3. It was found that
children in small classes performedbetter in literacy and mathematics,and that there
were particularbenefits for childrenfrom ethnic minorities(Finn & Achilles, 1999; Nye
et al., 2000). Recently, some academics have argued in supportof smaller classes as a
cornerstoneof educationalpolicy (Achilles, 1999; Wang & Finn, 2000). This view has
led to costly class size reduction initiatives in a numberof states in the USA, notably
California, as well in other countries around the world. It is also reflected in the UK
government's commitmentto a maximum of 30 in a class at Reception and Key Stage
(KS) 1 (5-7 years).
The second view has found expression in the opinions of politicians and policy-makers, worried by the enormous costs involved in hiring extra teachers. In the UK, the
government agency, the Office for Standardsin Education (OFSTED) (1995), on the
basis of inspectors' reports,concluded that class size made little difference and this was
used by governmentministersof the day to supportno change in investmentin smaller
classes. This sceptical view of the effect of class size has also been taken by academics
like Slavin (1989) and Hanushek(1999), who have arguedin supportof alternativeuses
of funding, e.g. teacher training.
The debate shows no signs of being settled, and the need for research evidence to
inform policy is still pressing. Even though in the UK there is a cap on class sizes above
30 in the early years, a recent Organisationfor Economic Cooperationand Development
(OECD) report has shown that class sizes and pupil-teacher ratios in the UK are still
amongst the highest in terms of internationalcomparisons (OECD, 2002). Moreover,
there is still a lot of variability in class sizes. Many teachers would consider that 29
children in a class, when aged 5-7 years, is still too many.
There is a need to distinguish between the effects of class size and pupil-teacher
ratios, which are allied but distinct entities (Blatchford et al., 1998). Put simply, is a
class of 30 with two adults equivalentto two small classes of 15? If so, then this would
mean that it is the numberof teachers to children that is crucial ratherthan the size of
class. However, it may be, as arguedby Wang and Finn (2000), that there is something
special about a small class. It may encourage more shared responsibility and less
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distraction,and this makes it different in kind, and not reducible to a simple ratio of
childrento teachers.Debate aboutthe effects of class size differenceshas also, in the UK
at least, become connected to the recent government investment in more teaching
assistants in classrooms. The drive to increase their numbers is controversial,with the
teaching unions uneasy about what they see as a possible devaluationof the teacher's
role.
There is, then, a lot at stake, especially given the huge financial implications of
reducing class sizes and deploying more staff. But it was our conclusion (Blatchfordet
al., 1998; Goldstein & Blatchford, 1998) that there was little research on class size in
the UK and little reliable information about the effects of class size differences on
pupils' educational attainments, still less on whether the number of children in the
classroom affected processes such as teaching, learning and peer relations. There was
also little informationavailable in the UK on whether extra supportstaff in classes are
beneficial, and whetherit is more importantin largerclasses. Our purposewas therefore
to contribute in a substantialway to the class size debate by conducting a sustained
enquiryinto the educationalconsequencesof class size and pupil-adult ratio differences.
There were two aims. The first was to study the effect of class size differences on
pupils' educationalattainments.In the UK, correlationalstudies that used cross-sectional
designs examining relationshipsbetween class size and children's achievements at one
point in time are difficult to interpretbecause of uncertaintiesover whetherother factors
(e.g. non-randomallocation of pupils to classes) might confound the results. In contrast,
the strength of the research design used in the STAR project is that by randomly
allocating teachers and pupils to classes, it is in theory easier to draw unambiguous
conclusions concerningthe causal role of class size. The STAR project is an impressive
and bold study, but we have identified several theoreticaland practicaldifficulties with
experimental designs like the STAR project (Goldstein & Blatchford, 1998, see also
Mitchell et al., 1991; Prais, 1996; Grissmer, 1999; Hanushek,1999) that suggested to us
the value in using an alternativenon-experimentaldesign. It was our belief that it would
be more productive to research class size effects by seeking to capture the complex
world of educationratherthan controlone featureof it. It would, in otherwords, be more
valid to seek better understandingof the effects of class size differences by measuring
and examining relationships between class size and other factors as they occurred
naturallyin schools, and to make adjustmentsfor possibly relevantfactors such as family
income. Most importantly,in orderto overcome problemsof cross-sectionalstudies, the
design would need to be longitudinal,in order to control for pupils' prior attainments.
Previous researchhas shown that the strongesteffect of class size differences is on the
youngest children in school and so the design would need to include school entry
measures. We felt this type of design would provide a valuable source of evidence for
policy because it would be more authentic.We could, for example, examine class size
effects across the full range of class sizes, not just a few selected sizes. This could be
importantfor policy recommendations,for example, if there are certain class sizes, or
class sizes below or above a certainnumber,which have strongereffects. A main feature
of our study was, therefore,a longitudinalfollow-up study of a large sample of pupils
from school entry, and the use of sophisticated statistical analyses able to analyse
connections between class size and attainment.
It is now appreciatedthat perhapsthe main gap in understandingof class size effects
is in terms of classroom processes that might be involved (Anderson,2000). The second
aim, and main featureof our study, was to researchin a systematicway the relationships
between class size and classroom processes. We need research evidence on classroom
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processes that allows us to understandthe possible negative effects of largerclasses and
the possible advantagesof smaller classes. It is importantto consider what advice can
be given to teachers to help them maximise opportunitiesof small classes and ways of
minimisingproblemsin large classes. So as well as the relevanceof researchto decisions
about educational resourcing there are importantimplications for educational practice.
There is not space here to give a full backgroundto the types of classroom processes
included (Blatchford, 2003). Each type of process has been dealt with separately in
articles that are referredto below. Here we note that there were five main areas:
1. Within class groupings (e.g. the size and numberof within class groups)
Two processes connected to the teacher:
2. Teaching (e.g. amount of individual teaching, procedural, social and disciplinary
interactions)
3. Individual supportfor reading
And two processes connected to the children:
4. Pupil inattentiveness
5. Peer relations
Our reviews indicated difficulties associated with methods of data collection used in
much previous research. Different studies have used various research techniques,
including teacher report and interviews, questionnairescompleted by teachers, teacher
accounts of time spent, and observationstudies, and it is not always clear whetherthey
are covering the same phenomena. Integrationof findings across studies is therefore
made difficult. A more serious problem is that methods used are not always clearly
describedor adequate.Much is relatively anecdotaland based on the reportedexperience
of individual teachers. Though valuable, there are questions about the validity and
generalisabilityof such views, especially given the fact that previous researchhas found
discrepancies between teacher reports and classroom observationdata (Shapson et al.,
1980). Large-scale secondaryanalyses, such as those in Betts and Shkolnik (1999), and
Rice (1999) are, in a technical sense, more reliable but have involved relatively crude,
easily quantified,retrospectivejudgements of time allocation.
It seemed to us that one way to advance understandingof the connections between
class size and teaching would be to use a multimethodapproach.We felt it would help
reconcile inconsistenciesin previous research.We collected quantitativeinformationthat
would enable us to address basic questions on relationships between class size and
pupil-adult ratios, on the one hand, and teacher time allocation, teacher and pupil
behaviour in class and children's school attainments,on the other hand. But we also
wanted a more qualitative assessment of relationshipsbetween class size and teaching
and individual support for reading, and understandingof the contributionof teaching
assistants, through the use of methods that captured practitioners' experiences, and
through detailed case studies. We therefore deliberately sought to combine different
methods of data collection. This was a third main feature of the study.
To date, publicationsfrom the study have been on relationshipsbetween class size and
attainmentover the Reception year (Blatchford,Goldstein et al., 2002); class size and
within-class groupings (Blatchford et al., 2001); class size and teaching (Blatchford,
Moriarty et al., 2002); class size and teacher's and pupils' behaviour (Blatchford, in
press); class size and pupil attentiveness and peer relations (Blatchford et al., 2003);
class size and teaching assistants (Blatchford,Martin et al., 2002); as well as a book
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TABLEI. Numbersof local educationauthorities,
schools,classes andpupilsin eachcohortat the start
of the study

Numberof LEAs
Numberof schools
Numberof classes
Numberof pupils

Cohort1

Cohort2

9
199
330
7142

6
134
212
4244

length treatmentof the whole Reception and KS1 study (Blatchford,2003). Our purpose
in this article is to integrate the main findings and highlight our main conclusions.
Readers can find further details on findings and methods in these publications and to
avoid repetitionwe do not refer to them again in the text. In the discussion, we also take
the opportunityto reflect on lessons we have learned from the research.
Method
Sample: schools, classes and children
The Class Size Study followed for three years a large cohort of pupils who entered
Reception classes (4-5 years) in English schools during 1996/97, and a second separate
cohort of pupils who enteredReception classes one year later during 1997/98 (Table I).
The childrenwere followed for the first three years of school, that is, throughReception
(4-5 years), Year 1 (5-6 years) and Year 2 (6-7 years).
The research design involved random selection of schools within the participating
local education authorities(LEAs). All children enteringReception classes in a selected
school during the year were included in the study. The schools in the study drew from
a wide rangeof social backgrounds,and were situatedin urban,suburbanand ruralareas.
Data Collection
Informationon children, classes and teachers. Informationwas collected for each child
on: term of entry, free school meal eligibility, age, ethnic background, pre-school
attendance,English as an additional language, special needs status, and gender. Information was collected on classes in terms of class size (as on the school register,and also
in terms of the number of children in the class at a given point in the term-called
'experienced' class size), and on adults present, in terms of three categories: whether
they were teachers, staff other than teachers, and other adults (including, and mainly,
parents). Information on teachers in the study was collected from self-completed
questionnaires and comprised: teacher age, number of years of teaching experience,
numberof years in the currentschool, non-contacttime, professionaltrainingin teaching
reading, language and mathematics),and self-perceptionsof stress and satisfactionwith
their job.
Children's attainments.Informationwas collected when pupils entered school by means
of the Avon Reception EntryAssessment (1996), which covers literacy and mathematics
and comprises informationfrom teacher ratings, based on classroom observations,and
tasks completed by children. At the end of the Reception year, the Literacy Baseline
component of the Reading Progress Test (2000) and a specially designed mathematics
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test were administered.At the end of Year 1 the childrenwere given the Young's Group
Reading and Mathematics tests, and at the end of Year 2 government set National
Curriculum assessments (Standard Assessment Tasks [SATs]) were coded using a
specially adaptedprotocol, which capturedraw scores on a continuous scale.
Within-classgroupings. A classroom mapping proceduredevised by Blatchford et al.
(2001) was used. This involved teachers,at the given time in the school day, identifying
the numberand size of groups in the class; the composition of the group in terms of its
ability level and whether it was composed of friends; whether adults were with the
group; the type of interaction between children (e.g. whether working together to
produce an end product); and the curriculumarea and type of task being worked on.
Taking the data on all classrooms resultedin 672 classes in 311 schools, and a database
comprising 3157 groupings in all.
Teacher estimates of time allocation. For teaching time allocation, data came from
termly questionnairescompleted by class teachers.They were given a pre-selectedset of
activities and asked for a given half-day session to estimate the time in minutes spent
on each activity. The activities were grouped into two broad types: first, teaching
activities (teaching/workingwith the whole class, working with an individualchild, and
working with a group of children); and, second, classroom management and other
non-teachingactivities (collecting dinnermoney, taking the register etc.) Teachers were
also asked for estimates of time spent in various readingactivities, on the basis of which
two measures were derived: frequency of reading aloud to an adult in school, and
durationof time each child was heardto readby an adult.Data came from 279 Reception
classes, 207 Year 1 classes, and 118 Year 2 classes.
Systematic observations. The observationcomponent involved a subsample of children
in 18 small (20 or under) and 21 large (30 and over) Reception classes. The average in
small classes was 19, and in large classes 33. There was a subsampleof six childrenin
each class and 235 children in all. We used a systematic observationschedule that had
been developed in previous research(Tizard et al., 1988), which involved observations
in terms of five-minute observation sheets divided into continuous 10-second time
samples. The schedule had categories describing how children behaved in three 'social
modes': when with their teachers, when with other children, and when not interacting.
Subcategories within each of these three modes covered work, procedural,social and
off-task activities.
Teachers' experiences of the effect of class size-data from end of year questionnaires.
Questionnairessent out near the end of each school year asked teachers about their
experiences and views on selected topics, e.g. whether class size differences affected
teaching and learningover the year, and the contributionof other staff and adults in the
classroom. We analysed questionnairescompletedby 151 Reception teachers(cohort 2),
208 Year 1 teachers (cohort one), 130 Year 1 teachers (cohort two), and 153 Year 2
teachers (cohort one). The aim was to describe teachers' views and experiences in a
thorough way by collecting informationfrom a substantialnumbereach year and by a
careful analysis of the range and type of answers given. The analysis combined
quantitativeanalysis of the prevalenceof differentcategories of answers with illustrative
and verbatimquotationsfrom teachers' written answers.
Case studies of selected small and large classes. Case studies were conductedto provide
complementaryinformationto that in other quantitativecomponents of the study. The
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aim was to provide a more detailed portrayalof individualclasses, which would provide
the basis for a more interpretativeand groundedanalysis of factors relating to staff and
adult deploymentin class. Schools were selected with differing class size categories, i.e.
large (30 and over), large medium (26-29), small medium (20-25), and small (under20).
There were two classes in each class size band in each year (Reception, Year I and Year
2), totalling 24 classes in all. Selected aspects of classroom learning and experience,
expected to be connected to class size differences, were defined in advance, and then on
the basis of field visits were refined into headings including grouping practices;
classroom discipline; tasks and curriculum;teacher-pupilinteractionsand knowledge of
children; and pupil adjustmentand peer relations.
The method comprised whole class and selected child observationsin terms of event
sampling of significant events; semi-structuredinterviews with teachers and the headteacher; end of session/day comments and judgements by field workers; summative
judgements by field workers, all organised in terms of the main headings. Quite
deliberately,the aim was to marryaspects of systematic observation(which emphasises
the objectivity of data), with professionaland interpretativejudgementsby field workers
(who were experienced teachers).
Pupil behaviourratings (PBR). The PBR was developed at the Instituteof Educationand
was based on other behaviourratingscales (particularlyLadd and Profilet's [1996] Child
Behaviour Scale). Teachers completed a PBR for every child in the study. The PBR
comprises over 50 items rated on a three-pointscale ('certainly applies to this child',
'applies sometimes to this child', 'does not apply to this child'). Scores on conceptually
and empirically linked items that made up a set of factors were added. The factors
measured were hyperactive/distractible,aggressive, anxious/fearful,pro-social, asocial,
and excluded.
Results
Classroom Processes Connected to Class Size Differences
We summarisethe main results under three main headings.
1. Withinclass groups. For much of their time in UK primaryschools childrenare seated
and work in groups. The class and the group can be thoughtof as differentenvironmental contexts, with the group level nested within the level of the whole class. Logically,
the two levels, thatis, class size and within-classgroups,have to be connected.A teacher
with 20 children in the class could organise them into four groups each with five
children. Faced with 32 pupils, the class could be divided into four groupings of eight
pupils, but the size of group then becomes large. The teachercould form eight groupings
of four pupils but then the numberof groups might be unwieldy. She might choose to
teach the class as a whole but this might be of limited use, especially with very young
children.In each case, as class size increases the numberof groups or the size of groups
must increase. But the conceptual, and educationallyimportant,question concerns how,
in practice, class size and within-class groupings are connected. To our knowledge the
connectionbetween size of class and within-classgroupingpracticeshas not been looked
at systematically before.
The predominantgroup size is 4-6 children, which indicates the ubiquity in these
English primaryschools of classroom organisationin terms of small groups. This was
followed in frequency by larger groups of 7-10 and 11 + (which were mainly whole
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classes). The results showed that size of class and the number and size of groups were
connected. Largerclasses led to more and bigger groups in the class. In class sizes over
25 there is more likelihood of a pupil being in a large group of 7-10. The qualitative
analyses indicated that larger groups were a less effective educational environment.
Teachers' everyday experiencewas that with a large class there is often a difficult choice
between larger or more numerousgroups, and that larger groups, at least with children
of this age group, could have an adverse effect on the amount and quality of teaching
and the qualityof pupils' work and concentrationin these groups.Some teachersfelt that
it was group size ratherthan class size which more directly affected their teaching and
classroom management.So while debate and researchon class size differences has often
been in terms of direct effects on attainments,it is importanteducationallyto consider
the mediating role of within-class groupings.
2. Effects on teachers: class size and teaching. It might be expected that one set of
classroom processes affected by class size would be aspects of teaching. Our concern
was with the interactiveside of teaching-the moment-by-momentinteractionsbetween
childrenand teachers.In brief, we were informedby researchon teachingor instructional
time in promotingstudents' educationalattainments,researchon effective teaching, and
researchand thoughton teaching influencedmore by cognitive psychology and the role
of scaffolding in effective teaching/tutoring.However, there has been little work that
draws out the role that classroom environmentalfactors like class size might play in
affecting classroom teaching. We were particularlyinterested in finding out whether
large and small classes differed in terms of the amount of teacher-child contact and
individual attentionfrom teachers.We made use of four forms of data:teacherestimates
of time; systematic observations of selected small and large classes; teachers' experiences of the effect of class size on teaching and learning;and case studies of selected
small and large classes, conducted by field workers.
We found consistentrelationshipsbetween class size and teaching.Looking first at the
teacher time estimates, the relationshipbetween total percentage time in teaching (i.e.
time teachingto individuals,groups and the whole class) and class size for the Reception
year is shown in Fig. 1. It can be seen that apartfrom a little upturnin the case of larger
classes (there were few of these), the smaller the class the more teaching overall, or,
conversely, the larger the class the less teaching. Results for Year 1 and Year 2 were
similar.
Because of the way the variableswere defined, these results also mean that there was
a correlationbetween size of class and non-teachingtime, like register etc. That is, the
larger the class the more non-teachingtime.
In addition, some of the clearest findings were those concerningconnections between
class size and adults giving supportto children as they read-a strategy that has been
central in the teaching of reading to young children. The quantitativeresults from the
time estimate data showed that in large classes children are heard to read by their
teachers less often and for less time.
Results from the other main quantitativemethod, systematicobservation,were perhaps
the clearest of all. Differences between large and small classes in terms of time in the
three main 'social modes' are shown in Fig. 2. It can be seen that children in smaller
classes were observed interactingmore with their teachers;on average in a small class
childrenwere observed 213 times with their teacher,as comparedto 144 times in a large
class. Conversely, in a large class children interactedmore with each other and spent
more time not interacting.
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Looking more closely at the type of teacher behaviour toward pupils, the systematic
observationresults showed that in smaller classes children were more likely to interact
with their teachers on a one-to-one basis; the child was more likely to be the focus of
a teacher's attention,whether it was on a one-to-one basis (by definition the child was
the focus), or in a group or the whole class; and that children in small classes also
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experienced more teaching. Conversely, there was more procedural talk (e.g. about
getting materialsready) in large classes.
The qualitative data from end of year questionnairesand the case studies supported
and complementedthese quantitativedata. In brief, they showed that in smaller classes
there was more teacher support for learning, as reflected in the amount of individual
attention paid to students, and in terms of the immediate, responsive, sustained and
purposeful nature of teacher interactions with children, the depth of a teacher's
knowledge about children, and sensitivity to individual children's needs. In addition,
classroom managementand control were easier.
Putting all the results together, from the four forms of data, we can sum up the
relationshipswe find between class size and teaching as follows: in smallerclasses there
is (1) more teachertask time with pupils, (2) more teacher supportfor learning,and (3)
easier classroom managementand control. Overall we propose that there is supportfor
the notion that in smallerclasses there is more likelihood of what we call teacher support
for learning-more individualisationof teaching if you like, though this does not imply
it has to be on a one-to-one basis-it could be in group or whole class contexts. Our
results suggest that while small classes will not make a bad teacherbetter,they can allow
teachers to be more effective; conversely, large classes inevitably present teachers with
difficulties and the need for compromises.
Affective considerations:compensatoryefforts. An additionalcomment can be made on
the relationshipbetween class size and teaching. Effective teaching may be possible in
large classes, but this may be at some cost to teachers,for example, in terms of working
that much harder,and in terms of eating away at spaces like breaks in the day. It may
also affect a teacher's professional satisfactionand enthusiasm.This theme is taken up
more fully in Moriarty,et al., (2001). This suggests that relationsbetween class size and
pupil outcomes may thereforebe minimised because of teachers' level of commitment,
driven by their professional self-perception.If this is true then relations between class
size and outcomes are complicatedby ways in which teachers may compensate for the
expected negative effects-a nice example of how a simple model of causality does not
work in real life!
3. Effects on children. We were interestedin pupil social and behaviouraladjustmentin
terms of two main components: inattentiveness/off-taskbehaviour and peer relations.
Our strongestpredictionwas that there would be a tendency as class size increasedfor
children to show more signs of being inattentiveand off task. We also predicted that
there would be more signs of social difficulties between childrenas class size increased,
in the form of more rejectionand asocial behaviour,less prosocialbehaviour,more signs
of anxious behaviour,and more aggressive behaviour.We used two types of data:those
from systematic observationsand from the Pupil Behaviour Ratings (PBR).
The results showed three main ways in which class size affects children.
(i)

(ii)

More active involvement with teachers. The observation results showed that in
smaller classes childrendid not just receive more contacts from teachers,but also
had a more active role themselves, in termsof more child initiationsand responses
to the teacher. This finding was supportedby teacher reports and case studies
(Blatchford,2003).
Pupil inattentivenessand off-task behaviour.Results from the systematic observations showed that childrenin large classes were twice as likely to be off task. This
was evident in all three social modes: in contactswith their teachersthey were less
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likely to attendto her and were more off task; with other childrenthey were more
likely to be actively off task; and when on their own they were more likely to be
off task, especially in the passive form of being disengaged from allocated work.
Results from the teacher completed Pupil Behaviour Ratings (PBR) were less
clear, though there were modest but significant relationshipsbetween class size
and distractibility;the larger the class the more distracted the children. These
results were supportedby qualitativeanalyses which showed that teachers found
that in larger groups (more likely in larger classes) it was harderfor pupils to
concentrate(see earlier).
There is, then, confirmationacross both quantitativeand qualitativeresults that children
in large classes are likely to be more distractedfrom work and more often off task. These
results offer supportfor the view of Finn and Achilles (1999) that one of the main effects
of class size is on children's attentivenessin class.
(iii)

Peer relations. We have already seen from the systematic observationresults that
class size differences affect the balance between teacher-pupil and pupil-pupil
interactions.Childrenin larger classes spend more time with each other (see Fig.
2), and further analysis of individual child-child categories showed that this
appliedto interactionsabout work, about social matters,and also 'muckingabout'.
Social relationsbetween childrenas revealed in the PBR were not stronglyrelated
to class size. There was no support for the expectation that relations between
childrenwould be worse in large classes. Indeed, we found that there was a slight
though consistent tendency for worse peer relations, in terms of aggression and
rejection of peers, in the smallest classes. Smaller classes may be better academically but not necessarily socially. It needs to be stressed, however, that this
finding needs furtherresearch and replication.

A summary model of the effect of class size differences on classroom processes and
outcomes. Our researchsuggests that it is not likely, or realistic, to think that one theory
or conceptualframeworkwill account for effects. Class size effects are, in other words,
not singular but multiple. Accordingly, we will need multiple theoreticalor conceptual
frameworksto account for these effects and to judge their implications, e.g. connected
to teaching, pupil attentiveness and social relations. Further,the different effects may
have conflicting outcomes, e.g. in the sense that smaller classes can lead to positive
academic outcomes but problematicsocial effects. Picking up on the point just made
about teachers' compensatoryefforts suggests a furthercomplication, in that there may
be not only multiple effects, but different effects can themselves affect each other, so
that, for example, teachersmay make extra efforts to hear childrenread, e.g. duringthe
lunch break, because a largerclass has limited the time available for this activity during
lesson time.
It would thereforebe difficult to captureall the possible complexities involved, but as
a way of summarisingand integratingthe quantitativeand qualitativedata on classroom
processes, that are related to class size differences, we have preparedFig. 3.
Fig. 3 is designed to be a descriptive summary of findings rather than an exact
portrayalof statistical relationshipsor causal paths. Some connections are likely to be
strongerthan others, for example, because they are suggested by both quantitativeand
qualitative analyses. This is not meant to be the 'right' model but, rather, a best
descriptionof relationshipsfound in our study. It can be seen that as well as connections
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FIG3. Connectionsbetweenclass size andclassroomprocesses.

alreadydiscussed, we have also addedtwo areas suggested by our questionnaireand case
study data (see Blatchford, 2003) but which need further verification: the depth of
curriculumcoverage and the quality of student work.
Class Size and Pupil Attainment
Statistical methods. The effect of class size upon progress in literacy and mathematics
was examined for each of the three years separately. The models controlled for the
pupils' attainmentscores in previous school years, so that the results more accurately
reflected the progress made during the course of the year. Adjustmentswere also made
for characteristicsof the children, class and teacher and changes in class size from
previous years. The original scores were transformedto normal scores so that one unit
of the outcome representedone standarddeviation of the original score. All analyses
used multilevel models (Goldstein, 1995) to take account of the structureof the data,
with pupils contained within classes, which were nested within schools.
Receptionyear-literacy. The results showed that the relationshipbetween class size and
Reception year progress in literacy varied for pupils of differing baseline attainment,and
so these are presented separately in Fig. 4.
Pupils were split into three ability groups, based on their pre-Receptionyear literacy
scores (bottom 25%, middle 50% and top 25%). There was a strong and statistically
significant increase in attainmentfor all three groups, though there was a larger effect
for pupils with lower baseline attainment.A reductionin class size from 30 to 20 pupils
resulted in an increase in attainmentof approximately0.35 standarddeviations for the
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FIG4. RelationshipbetweenReceptionyear class size and literacyprogress(adjustedfor school entry
scores).

low attainers, 0.2 standard deviations for the middle attainers, and 0.15 standard
deviations for the high attainers.
Reception year-mathematics. In contrast to literacy attainment,there was no evidence
that the effects of class size varied between the three different baseline attainment
groups. The relationshipbetween class size and mathematicsprogress is shown in Fig.
5. There is a roughly linear (straightline) relationshipbetween the two variables,which
was found to be highly statistically significant (p < 0.001). A reduction in class size
from 30 to 20 pupils resultedin an increasein attainmentof approximately0.25 standard
deviations.
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FIG5. Relationshipbetweenclass size andmathematicsattainmentin Reception(adjustedfor schoolentry
scores).
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Year 1 and Year2-literacy and mathematics.The results of the Year 1 and Year 2 data
indicated that class size in each year was not found to be related to progress in either
literacy or mathematics.
The effect of Receptionyear class size on Year1 results-literacy. We examinedwhether
the benefits gained by small classes in the Reception year were sustainedduring Year
1. In these analyses, Year 1 literacy scores were used as the outcome variable, and
Reception year class size was used as the main explanatory variable. The end of
Reception scores were included, so that the progress of pupils over Year 1 was
examined. The majorityof pupils moved to similar sized classes, but there were some
who moved to either smaller or larger classes. In order to see whether change in class
size was important,pupils were split into three groups:first, the 25% of pupils who had
the biggest change to smaller classes, second, the middle 50% who moved to similar
sized classes, and third, the 25% of pupils who had the biggest change to largerclasses.
Results showed that there was a significantinteractionbetween class size and change in
class size group (p = 0.003), indicating that the effect of Reception year class sizes on
progress in Year 1 literacy is dependent on the change in class size between the two
years. The relationshipbetween Year 1 literacy and Reception year class size is shown
for the three groups separatelyin Fig. 6.
These results show that the progress made in small classes in Reception is maintained
in Year 1 for pupils who move to smaller or similar sized classes, but that moving to
a larger class between the two years loses the benefit of small Reception year classes.
In additionto the interactionbetween the effect of Reception year class size and change
in class size between Reception and Year 1, there was found to be an effect of moving
to classes of different sizes between Reception and Year 1 on both literacy and
mathematicsprogress in Year 1. There was thereforeevidence of what might be called
a 'disruptioneffect', in that pupils' progress over Year 1 was adversely affected by
moving to a differentsized class, especially a largerone. There was less change in class
size between Year 1 and Year 2 and there were no effects of change in class size on
attainmentin Year 2.
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Effect of Reception year class size on Year 1-mathematics. The results showed that
pupils in largerReception year classes made more progress duringYear 1, and the gains
made in the Reception year have been greatly eroded by the end of Year 1.
Effect of Receptionyear class size on Year2 results. The results indicatedthat the gains
in literacy attainmentin Reception that were maintainedfor pupils not moving between
larger classes between Reception and Year 1 were lost during Year 2. The gains had
been lost in mathematicsby the end of Year 1.
Role of classroom processes in explaining Reception year class size effects. The
relationships between class size and process variables have been summarised above.
However, the relationships between Reception year class size and both literacy and
mathematics attainment were found to be relatively unchanged for the additional
adjustmentsfor those process variables included in the statistical models. Thereforeit
appears that little or none of the class size effects can be 'explained' by the process
variables.
The effect of staff and adults, in addition to the teacher, on educationalprogress. The
effect of additional staff and additional adults on pupils' educational progress in
mathematics and literacy was examined. The results can be easily summarised.There
was no evidence for any year for either literacy or mathematicsthat additionalstaff or
additional adults in the class had an effect on children's progress.
Results for the second cohort produced similar results.

Conclusions
Class Size and Classroom Processes
In this study we found that class size is relatedto several classroomprocesses. We argue
that the effects of class size are likely to be multiple, not singular,and presentedFig. 3
to summarisethe relationshipswe found on the basis of integratingthe quantitativeand
qualitativedata. The relationshipsare taken up more fully in Blatchford(2003). Here we
note that we found little evidence from the full statistical analysis that the classroom
processes had a mediating role in the relation between class size and achievement. To
take an example, althoughclass size is related to teaching time, it is not possible to say
on the basis of our statisticalresults that teaching time mediates the effect of class size
differences on attainment.This is in a sense a disappointingresult, though methodological featuresof our study might have underestimatedsome effects. Some of the 'process'
measures,e.g. on teaching time, were relatively broad and measurednot at the child but
the more general class level. They are therefore less sensitive than measures on the
individual child.
Having said this, the statistical analyses have been helpful in narrowingdown the
likely processes connected to both class size and progress,and this study has, therefore,
helped identify the variables that could be fruitfully examined in future research. The
more qualitativeanalyses have also indicatedaspects possibly linked with class size that
could be followed up. There are, therefore,a numberof leads from this study concerning
where future research should be best targeted, in particularthe aspects of teacher and
pupil behaviour listed in Fig. 3.
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Class Size and Children's EducationalAttainment
The effect of class size on children's educationalprogress over the first year of school
is impressive, even after adjusting for possible confounding factors. The effect is
comparableto thatreportedby the experimentalSTAR project,and this trendis therefore
confirmed by both experimentaland non-experimentalresearch designs. Several main
points can be made about the relationshipbetween class size and children's attainment.
The age or year group of children is important.Our results show how vital it is to take
account of the age of the child when consideringclass size effects. The effects are most
obvious in the first year in school-the Receptionyear. This is consistentwith the STAR
project (Finn & Achilles, 1999). There seem to be clear policy implications.There is a
clear case for small class sizes in the Reception year. The UK government'spolicy of
a maximum class size of 30 is to be welcomed but our results show where resources
should be furthertargeted.There is also supportfor the view that small classes and class
size reductioninitiatives are best seen as a policy of preventionbut not remediation,in
the sense that the evidence supportsthe use of small classes immediately after entry to
school, but there is no evidence that small classes introducedlater in children's school
lives are as effective.
Who benefits? Small classes appearto work best in literacy for children who are most
in need academically,and who thus have most groundto make up. These findingsfurther
suggest where targetingof resources (in this case small classes) might be best directed.
Benefitsfor how long? The effects of class size in the Reception year are still evident
on literacy progressat the end of the second year of school (Year 1), thoughby the end
of the thirdyear the effects are not clear. There were no clear longer-termeffects of class
size differences on mathematicsachievement. In one sense this indicates that the early
benefits of smaller classes on literacy achievement 'wash out' after two years in school,
though it needs to be rememberedthat the children in this study (in contrast with the
STAR project) were not restrictedin terms of which size of class they moved to from
year to year.
'Disruption'effect. In this study we were able to capturethe 'real world' of class sizes
as they occurredin schools, and so we were able to analyse more precisely the influence
of changes in class size from year to year. Findings here are important.The biggest
changes in class size took place between Reception and Year 1 and we found an
important 'disruption' effect on children's educational progress as a consequence.
Moving to a class of a different size, especially a larger class, was disruptive.But we
also found that the effect of small Reception classes carriedover into Year 1 only when
children moved into a similar or smaller class. The policy implication of this result
seems to be that, in addition to smaller classes in the Reception year, it is advisable to
maintain smaller classes where possible, and to seek to ensure stability in class sizes
across years.
There may be longer term effects of class size differences, beyond that evident from
study of the first three years of school, and in currentresearchwe are following the same
children over the next stage of their schooling, i.e. 7-11 years (KS2), and documenting
both class sizes and educational achievement. As children develop and there are
curriculumand other changes, there may also be different relationshipsbetween class
size and classroom processes. We are therefore repeating case studies and systematic
observations in order to see whether the effects of class size on teaching and child
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behaviour are still evident at the end of children's primaryschooling, as well as at the
beginning.
An optimumclass size? Is there a 'best' class size? Do benefits from small classes only
appearif reducedbelow 20, as US researchsuggests? One advantageof our research,in
contrast to class size reductionexperiments like the STAR project, is that we did not
restrictclass sizes, and we can thereforemake judgements about the effects of the full
range of class sizes found in our schools. Our results suggest a complex picture when
it comes to judgements about optimumclass sizes. In mathematics,duringthe first year,
there are benefits resulting from decreases in class size across the full range of class
sizes, not just below 20 in a class. However, in the case of literacy, the size of class
below which benefits are most markedvaries accordingto the child's level of attainment
prior to school entry, as we have just seen. Effects for the lowest attainersare most
marked when they are 25 and smaller. In general it is probablyover-simplistic to talk
about optimal class size in an exact way. Teachers' judgements about preferredclass
sizes are likely to be affected by what they have experienced and what they perceive as
realistically achievable.
Class size and extra staff and adults. There was no clear evidence for any year, for either
literacy or mathematics,that additionalstaff or additionaladultsin the class had an effect
on children's progress, and there was no apparent'compensation'effect of having extra
adults in the class. This result is consistent with the STAR project, where it was found
that there was no compensatoryeffect of having extra staff in larger (regular)classes. It
is also supportedby other recent research(Finn et al., 2000). The consistency of results
from these studies makes provocativereading.However, as reportedin a separatearticle
(Blatchford, Martin et al., 2002), we were able to go beyond statistical relationships
between the presence of extra staff and students'achievementand look more closely and
in a more roundedway at the contributionof teaching assistants,on the basis of teacher
questionnairesand case studies. We found that teachers were largely positive about the
contributionof teaching assistantsbut the case studies revealedconsiderablevariationin
their effectiveness, and it was this that was likely to account for the lack of clear
associations with children's attainments.
Dealing with Class Size Differences: implicationsfor teaching
We have seen that a small class has the potential to allow teachers to provide more
individualisationof instruction,so an importantnext step in this analysis concerns how
the teacherdeals with this classroom contextualfeature,that is, with class size. She can
deal with it inappropriately.Evertson and Randolph (1989) have offered a fascinating
account of observations in STAR small classes. They argue that the adherence of
teachers to established methods of reading and mathematicsinstruction(as well as the
mandatedcurriculumin Tennessee, which emphasises basic skills) may have minimised
differences between processes in small and regularclasses. In a similar way, our case
studies indicated one feature of smaller classes-a tendency to allow immediate
feedback-could lead to frequent interruptions,and needs to be watched carefully by
teachers. On the other hand, a teacher can deal with small classes effectively. We have
documented examples of teachers in small classes doing a marvellous job-with
observers coming away inspired by the quality of teaching and children's educational
experiences. In these classrooms teachers were taking full advantage of the extra
opportunitiesfor individual, focused and sustained attentionprovided by small classes.
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The benefits of having fewer childrenwill not necessarilyfollow. Teachershave to work
just as hard to manage learning effectively.
Other Contextsfor Learning-group work
One dangerthat should be warned against is to see all the benefits of smaller classes in
terms of increased opportunitiesfor individualisedteaching. We need to be careful not
to overlook the benefits that can stem from other contexts for learning. In particular,
there is no guaranteethat smaller classes will automaticallylead to more productive
work in groups. We found that there was, if anything, less cooperative group work in
smaller classes and that teachers did not seem to recognise the possible benefits of
smaller classes for more productive group work (Blatchford, 2003). There may be
particularimplicationshere for teachers in larger classes. We have seen that pupils are
likely to interact more with each other in larger classes, and one way teachers might
make the most of large classes is to consider helping the childrentowardeffective group
work. However, in parallel research, we have found, at both primary and secondary
school stages, that teachers had little faith in students' abilities to work in groups, and
groups were not set up or preparedwith a clear educationalpurpose.Studentsthemselves
were worriedabout working in groups (Blatchford,Kutnicket al., 2002). We argue that
groups within the class should be considered not just in terms of increasing teacher
attention to pupils, but in terms of taking seriously pupil self-directed group work in
classes.
One implicationof our results, also suggested by Galton et al. (1996), is the value in
designing teachertrainingprogrammes,both initial and continuing,which consider ways
of adjustingproductivelyto contextualfeatures like class size. It is not, as some imply,
a case of either supportingteachertrainingto improve teacherquality, or reducingclass
sizes. We need to consider both together, and ways of making the most of the
opportunitiesof smallerclasses and ways of dealing with large classes. There is an allied
need to plan for the effective deployment of teaching assistants and other adults in
educational settings.
Reflections on the Study
Now that most of the data for the study have been analysed and the plannedpapershave
been written it is possible to look back and ask what lessons have been learned. Some
features of the study have proved to be sound. We believe the longitudinal design,
though expensive in time and funds, was especially valuable.In the case of correlational,
i.e. non-experimental, designs, without random allocation, a longitudinal design is
essential to make any judgements about causality. It allowed us to examine the effect of
class size and extra adults, while controlling for previous factors, including prior levels
of educational achievement. It allowed us to build changes in class size between years
into our analyses. We also worked hard to build on existing expertise in multilevel
modelling techniques and develop statistical models sophisticatedenough to model the
likely complex relationshipsbetween class size and pupils' educationalprogress, while
controlling for likely confounding factors. One advance over previous researchwas the
modelling and graphical representationof relationships throughoutthe distributionof
class sizes. A simple linear relationshipcannot be assumed.
A connected issue concerns whether there was anything systematic about the allocation of teachers to classes of different sizes-for example, that teachers allocated larger
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classes were more experienced or more effective. We did not measure directly quality
of teaching in different classes and so we cannot be entirely sure about any differences
between teachers in different classes. However, in separateanalyses we have found no
relationshipsbetween class size and a numberof teacher characteristics,including age,
length of teaching experience, participationin in-service training and a judgement by
headteachersof teachers' effectiveness.
We feel that the use of a multimethodapproachto data collection was vindicated.
Again, the longitudinalnature of the researchhelped because it was possible to adapt
methods in the light of emerging results so that methods became progressivelycompatible, internallyconsistent, and deliberatelycomplementary.So, for example, resultsfrom
the systematic observationsduring the Reception year were clear about the importance
of individualisedinstructionand the greateramountof peer interactionsin largerclasses,
and these informed the questions asked in the end of year teacher questionnaires.
Methods were adjustedand fine-tunedin the light of early field visits and data analyses.
Another connected feature was the presentationof early results to teachers involved in
the first year of the research.We were able to discuss provisionalfindings with them and
together work through some possible explanations and possibilities of changes to data
collection techniques and additionalinformationneeded.
But there are difficult issues involved in the use of mixed method approaches,which
requirefurtherattention.One issue concerns the way that differenttechniques are used
together. Our approachwas to develop methods that were deliberatelycomplementary.
An alternativeapproach,though, would be to use a particularmethod of data collection
to test the claims from other forms of data. There are also problematicissues when it
comes to establishing causal relations between class size, classroom processes and
achievement,and this is likely to be exacerbatedby the use of a mixed method approach.
We have seen that one aim was to combine quantitativemethods such as time estimates
with methods more able to capturethe individualsituationin classes and give expression
to teacherexperience. We have in this articlebeen able to give scant expression to these
richer forms of data, and this reflects difficulties involved when seeking to include them
in analyses of causal relations. Clearly, qualitative and more interpretativedata have
purposes other than establishing causality, but if it is agreed that there is value in
integrationthen there is a need to think throughmore carefully ways in which this can
take place, and this would include ways in which relatively fine-grained data on
classroom processes can be used in analyses of causal relations between a factor like
class size and pupils' educational achievement and learning.
There are several limitations of this study. There may be other 'outcomes' and
classroom processes, related to class size differences, that were not covered. Any study
has to be selective and, although aspects of children's attainment and classroom
processes were chosen carefully on the basis of previous research and our visits to
schools, there may be other featuresthat are important.In the case of child 'outcomes',
we deliberatelyconcentratedon the academic outcomes of literacy and mathematics,not
the least because we believe they are importantindicators.We did cover areas of child
development other than attainment.We have, for example, seen that class size was
relatedto studentinattentivenessand this can be seen as a basic requirementfor learning.
We also found that work-relatedinteractionsbetween children were affected by size of
class. In the end of year reportsfrom teachersand the case studies there were a number
of suggestions of ways in which class size could be relatedto learningin a more general
sense than academic attainment.But there are no doubt effects of class size differences
on other aspects of children's work, for example, in terms of more creative and artistic
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areas, and in terms of other 'outcomes' like problem-solving.Anecdotally,we know that
teachersfeel that time devoted to literacy, numeracyand science means that there is now
less time available for more creative and artistic activities, and this might be expected
to be especially true in larger classes. There is a case for looking more systematically
at dimensions we did not cover.
There is also the point that any kind of statistical analysis, no matterhow sophisticated, rests on quantification,and it may be that some essential processes and their
effects cannot be captured in this way. We have discussed this possibility elsewhere
(Blatchfordet al., 1998). It may be that a smallerclass size allows a teacherto approach
children in a more personalised and more humanistic way, but this would be hard to
measure and then enter into statistical analysis!
We end with a few general points about the impact of the research. There are, no
doubt, compromises and regrets with any research project, perhaps particularlyeducational research, and a frustratingawareness that despite one's best efforts there were
practical constraintson what was possible, and still areas that need more enquiry. But
on the whole we are pleased that were able to sustain the study over a numberof years,
even beyond our original expectations.This owes much to the supportof the individual
teachers, headteachers,support and administrativestaff, and local education authority
staff involved in the research,which was essential for the success of data collection, but
also helped in terms of disseminationand discussion of findings. The positive response
of teachers and policy-makersresulted from the importanceof the topic itself, in their
eyes, and the way that they felt that their professionalexperience was not being heard
and not supportedby currentpolicy or researchfindings. Many teachers are convinced
that the case for small classes is self-evident, and part of our communicationwith them
has been a defence of educational research as an importantsource of evidence, to
complement the experience of teachers themselves.
The research was supportedfinancially by the Departmentfor Education and Skills
and a consortium of local education authorities.Despite some obvious concerns about
the independenceof researchers,it was our experiencethat this arrangementwas positive
in terms of bringingthe researchclose up against policy issues and educationalpractice,
and was a valuable source of intelligence about schools. The project was also unusual
in terms of its size (as reflected in the sample size, and researchteam) and its duration
(not only over Reception and KS1 but also over the four years of KS2). This has
contributedto the strength of the findings and its impact. Easily said we know, but
educational research would profit from a more long-term support, particularlyfrom
government,and strategicplanning.Our early researchreviews fed into the government
policies concerning a cap on class sizes at KS1. Publicationsfrom the project are now
appearingin main UK, US, Europeanand Asia-Pacific publications. Overall, it is our
hope that the projecthas put UK researchon class size differenceson the map, alongside
the experimental USA STAR research, and shown that the two different research
approaches-experimental and observational-can complement each other in a productive way.
Correspondence: Professor Peter Blatchford, Psychology and Human Development,
Institute of Education, 25 Woburn Square, London WC1H 0AA; e-mail:
p.blatchford@ioe.ac.uk
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