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Abstract

This paper summarises our research into the rakttip between pupil assessment at age 14 (Key
Stage 3) and participation in age 16+ education.as&ime, in line with previous literature, that a
systematic gap between teacher-based assessmeextanthlly-marked tests indicates some type of
assessment bias or uncertainty, either in thentggtiocedure or as a result of teachers’ perceptbn
pupils’ skills. We go on to explore whether theseors could have any consequence for pupils’
subsequent educational attainment and participaltiocommon with other work, we find that teacher
and test assessments diverge slightly along lihesiil characteristics, especially prior achieveine
that are clearly observable to the teacher butdes® external assessors. However, this divergence
does not conform to standard notions of stereotypinteachers. Moreover, the divergence between
test and teacher assessments at age 14 has abrimstinmg on pupil qualifications or participation

education after age 16, and hence seems unlikétflt@nce participation rates in higher education.
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1. Introduction

Pupil assessment plays a central role in moderaddicly systems, informing teaching
and learning, and facilitating school leadershig governance. However, the validity and
reliability of pupil assessment procedures has lzeeeantral question in educational research
for many years, especially in terms of the relatfop between assessment and equity (Gipps
and Murphy 1994). The justification for this intstes, presumably, the belief that errors in
assessment have consequences for pupils, teastleos| leaders or others who are evaluated
on the basis of these assessments. There are decsome situations where the potential
long-run consequences of mis-assessment are obv¥musxample if students are awarded
final qualifications that understate their skillsdaabilities, barring entry to higher education.
But mis-assessment at earlier stages of schoolindd caffect educational trajectories in
mores subtle ways, by misleading or making pupilsentain about their abilitiés

This paper is a summary of our research that cersitio linked questions that are
pertinent to the widening participation agenda ingland. First we consider whether
measures of bias or uncertainty in assessmenteiiN#tional Curriculum at Key Stage 3 —
specifically the difference between teacher anttiiased assessment at age 14 — are linked
systematically to observable pupil characteristdany papers have compared teacher and
test-based assessments before, but most have msfidsamples with limited coverage, and
we extend the analysis to cover the majority ofgbpulation of England’s secondary school
pupils over 4 years. Secondly we consider the itambr but largely unexplored question of
whether these measures of uncertainty and biassasament have any relationship with
pupil’'s subsequent educational outcomes at agentiobayond. Our work is the first to

provide empirical evidence on this issue. Our oVdrgpothesis is that some demographic

! We use the term ‘ability’ here to mean a set dfssknd competencies at a particular point in timet

innate aptitude or talent.



groups may be under-represented in higher educdiemause they experience greater bias or
uncertainty in the feedback they get about theilites at school. This bias and uncertainty
can affect participation rates because a) it mgamsls have imperfect information about
their abilities and/or b) because part of the laind uncertainty arises through teacher mis-
perceptions and teachers have a direct or indindlcience on pupil’'s subsequent choices.
Consequently, any divergence between teacher pgemspand test-based measures of
achievement along lines of gender, ethnicity andasalass, could offer at least a partial
explanation for attainment gaps and differencesigher education participation patterns
between these pupil groups (e.g. DfES 2003, Coeinar2003, 2004 for England).

The research uses large-scale administrative dataseEngland’s population of school
pupils in various cohorts aged 11-16 from 1997-200%ed to information on post-16
educational participation. This linked databaseitkethe academic records and background
of around two million pupils, with information omé location and characteristics of their
schools and place of residence plus details om plosit-16 educational decisions. In common
with previous research, our empirical work findsdewce that teacher assessments and test
scores estimate current ‘ability’ in ways that dge according to pupil background,
particularly in relation to gender. Most strikinglyupils who are high prior achievers tend to
do better, and low-achievers worse in tests thanldvbave been expected from teacher
assessments at age 14.

This tendency is carried through into the links westn pupil demographic
characteristics and the gap between teacher amdbassd assessment scores, with low-
achieving groups performing relatively well in thac assessments, and high-achieving
groups performing relatively badly in teacher assemts. This evidence is not consistent
with traditional forms of statistical discriminatioor stereotyping, which would imply
systematic over-assessment of high achieving grandsunder-assessment of low-achieving

pupil groups. According to these theories (Phep&2] Tajfel 1959) misjudgements are made



because the assessor treats the individual asresegpative of the group and bases their
judgements on what they expect of individuals gien type, rather than on the individual’s
personal qualities and aptitude.

The second question addressed by this researcthesher bias and uncertainty in
assessment has any bearing on pupils’ subsequaderae achievement or staying on
decisions. We find that, in itself, divergence betw test-based and teacher-based assessment
has no systematic adverse consequences for subsegakicational outcomes and
participation. In fact, pupils who do better intteat age 14 than teachers expect, tend to do
better in their GCSEs and are more likely to staynoeducation, probably because test-based
measures provide a marginally stronger predict@uctess along these educational lines.

In the next section (2), we describe the methoelsise when analysing the relationship
between pupil characteristics and the disparityassessments, and in measuring the links
between these disparities and subsequent edudagitbmiament. Next, Section 3 explains the
institutional context and the data used in the ymmsland in Section 4 we discuss the

empirical results. Section 5 provides conclusions.

2. Background and methods

Our first research goal is to explore empiricallizather gaps between teacher-based
and test-based assessment of pupils’ levels okaetient differ along demographic lines,
and along lines of prior achievement. We study éhissues in the context of England’s
secondary education. Our second goal is to findfalittergence in assessment — interpreted
as an indicator of assessment bias or uncertainhas- any link to pupils’ subsequent
achievement or propensity to continue in educatida.consider the effects of divergence in
assessment both in terms of the difference betwe=strand teacher scores, and in terms of the
absolute (unsigned) deviation between the outcahdeese modes of assessment.

A patrticular issue of concern in the literature hasn the possibility of assessment bias

arising as a result of stereotyping or statistdsicrimination, whereby judgements about



individuals are made on the basis of what is exuedaf pupils of similar type. Such
stereotyping can arise in examination contextx#nginers can deduce pupil race or gender
from names or other information on test scriptthalgh Baird (1998) finds that A-Level
marking is not highly sensitive to clues about ¢datks’ gender. Generally, the existing
evidence on test marking bias does not find strewigence that it is pervasive (see Baird
1998 for a review).

Face-to-face assessment gives more cause for comegarding stereotyping, and
because it is sensitive to personal and subjeptigierences on the part of the assessor, or to
the specific relationship and interaction betweempilpand assessor. With this in mind, a
substantial literature in the fields of social pgsyogy, education and economics has
considered questions related to stereotyping andnplications for face-to-face assessment
(for example, see Wright and Taylor 2007, Steeld Aronson 1995, Gipps and Murphy
1994, Reeves, et al 2001, Lavy 2004, Dee 2005&R080mmermueller and Dolton 2006 and
Ouazad 2007). Many of these studies are basedmparson of test-based and face-to-face
assessments, and other studies have implicitlyxplio#ly considered similar questions in
relation to teacher predictions and actual gradetests and exams (Murphy 1981, Delap
1995, Thomas et al 1998, Dhillon 2005). Most ofsthestudies indicate that teachers’
assessments of pupils’ academic abilities can rdfftem pupils’ achievements in tests and
exams in ways that are systematically related tbtygbdemographic and socioeconomic
background. This finding is a worrying since it il that some groups can be educationally
disadvantaged simply by the type of assessmenhichwthey are exposed. However face-to-
face, teacher-based assessment clearly offer nthrantages over tests, because the former
are usually based on observation of ability on dewirange of tasks over a longer time
horizon, whereas tests can only evaluate performanca very limited range of questions on
a specific day, can favour technique over undeglyability, and may favour one cultural

background or gender. It is therefore unclear whitcthese modes of assessment provides the



most reliable or accurate assessment, and in thkysis that follows we give each mode
equal weight.

The first part of the analysis is based on simpledr regression models, estimated by
ordinary least squares, in which we regress thierdifice or absolute difference between
teacher and test based assessments on a set ofatisepupil and school characterisfics
This specification is equivalent to that set out.avy (2004) for estimation of gender biases
in assessment systems in lIsrael. It eliminatedfipepil characteristics that have identical
effects on both tests and teacher-based scores,hightights characteristics that have
differential effects on these scores. In our casge,consider the assessments of pupils’
English, science and maths ability at age 14 inl&h— referred to as the Key Stage 3 tests.

An important consideration is to what extent thecteer-test gap in scores varies across
the distribution of prior achievement levels. Thjgestion is important in its own right,
because a systematic trend in the gap between dfigity and low ability children could
suggest some structural problems with the assesssystem. It is also important because
groups differ in terms of their average achievementit is easy to confuse a systematic
divergence between test and teacher assessmemafocular group (low income, for
example) with a systematic divergence along linesawerage ability. Our approach to
measuring prior achievement — in a way that ismased in favour of teacher or test based
assessment — is to use the average of teacheestiblased assessment scores from pupils’
age 11 assessments (referred to as Key Stage ssamesds), which children undertake at the
end of primary school. By including thmean of teacher and test-based prior assessments as

an explanatory variable in our models of the teathergap in assessment, we can examine

2 Unfortunately our data (discussed in detail in et section) does not provide us with information
teacher characteristics, so this rules out exploradf the effects of being matched to a teachahefsame sex
or ethnicity. The results are therefore only infative about expected outcomes for pupils of difiertypes,

conditional on the distribution of teacher chardstis in the population in England.



how the gap varies with both observable pupil otteréstics and with levels of prior
achievement measured. Note that in this settirgatie 11 and age-14 assessments are made
by different teachers and at a different phasexiatation.

The second objective of this paper is to considbetiver the gaps between scores
produced by different assessment methods influepapils’ subsequent educational
attainment and the decision to stay on after cosgoylschooling age. Our approach to this
task is to use least-squares regression modelssttmate the relationship between the
teacher—test gaps in pupils’ age-14 assessmentyaials academic outcomes in the next
phase of pupils’ academic careers. These outcomlaterto qualifications (GCSE/NVQSs)
taken at minimum school leaving age (age 16) anthéodecision to stay on at school or
participate in other forms of education in the 46el8 period. We also consider the mix of
subjects in which pupils sit exams at age 16, ideprto explore whether disparities in
assessment in particular subjects could discoutatieer study in maths, science or English.
All these outcomes are important factors in theseghent decision to participate in higher
education, and the type of higher education unkenta

In the next section we describe in more detailitiséitutional context and data used in

our empirical analysis.

3. Data and context

The UK'’s Department for Children, Schools and Fami(DCSPB) collects a variety of
data on state-school pupils centrally, becausetipd assessment system is used to publish
school performance tables and because informatmopupil numbers and characteristics is
necessary for administrative purposes — in padrctd determine funding. A National Pupil
Database exists since 1996 holding informationahgupil’'s assessment record in the “Key

Stage” Assessments throughout their school cafassessments at Key Stages 2 and 3 (ages

% Until 2007, the Department for Education and SKIDfES)



11 and 14) include a test-based component anddgeassessment component for three core
curriculum areas: maths, science and Engligts set out in the statutory information and
guidance on Key Stage 3 assessment: “The testsagstandard snapshot of attainment in
English, mathematics and science at the end okelgestage. Teacher assessment covers the
full range and scope of the programmes of studytakes into account evidence of
achievement in a variety of contexts, includingcdssion and observation” (e.g. QCA 2004).
Importantly however, the tests and teacher assegsmseem intended to measure a pupil’s
current ability, knowledge and skills along the satimensions in the same subject areas and
the output of each mode of assessment is a conlparaasure of pupil achievement scored
in terms of National Curriculum “Levels”. For eashbject, the teacher assessments and tests
award the pupil an achievement Level on a disesde ranging from Below Level 1 up to
Level 5 at Key Stage 2, and up to Level 7 (8 inhmptat Key Stage 3. These levels are
converted into Points-based system which assigosiris to each Level and we work with
these Points in our empirical analysis. In par@iculour definition of the teacher—test
assessment gap is the difference, or absolute gued) difference between the points
awarded by the teacher in their assessment angadihés awarded by examiners. Note that
since the teacher assessment is based on sevaslma®ents we may expect the variance in
teacher assessment to be lower than at Key Stageieation.

Since 2002, a Pupil Level Annual Census (PLASCom® information on pupil’s
school, gender, age, ethnicity, language skilly, sgrecial educational needs or disabilities,
entitlement to free school meals and various gpieges of information including postcode of
residence (a postcode is typically 10-12 neighbmugddresse3)PLASC is integrated with

the pupil's assessment record (described abouheitNational Pupil Database (NPD), giving

4 We work with the overall assessment in these stijevhich is derived from various component tests.

® Prior to 2002 this information was collected oatyschool level.
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a large and detailed dataset on pupils along vhtir ttest histories. Tracking of pupils
continues after age 16 in an integrated databasg@{l6-18 education that is derived from
PLASC, a database called the Independent Learrmr&eand from other sources.

From these sources we derive two extracts for msaur estimation. The first follows
four cohorts of children from their Key Stage 2esssnent at age 11, to their Key Stage 3
assessment at age 14 in 2002-2005. The seconav$otite academic careers of three older
cohorts of children from age-11 through to age 1&002-2004, and then on to the point
where they have made their post-age-16 educatmhmtes. The first of these two extracts
draws on pupil characteristics at age 14 as a lhas@snalysis of any systematic divergence
between test and teacher based assessment. The sxt@ct, recording pupil characteristics
at age 16, allows us to explore if past teacher-agsessment gaps (at age-14, Key Stage 3)
influence subsequent education decisions and owsoMarious other data sources can be
merged in at school level, including institutioellracteristics (from the DCSF). In both data
extracts we exclude the 12% of pupils with recoggiglisabilities and learning difficulties
who are registered as having Special Educationadblewhether in Special schools or
mainstream schodlsWe also focus solely on state Comprehensive s$shtwat is schools
that do not choose pupils on the basis of acadahiiity, and we do not have data on pupils

attending private schodlsThis large and complex combined data set provigeswith

® This restriction is intended to exclude childreithvdisabilities or learning difficulties and to mmogenise the
estimation sample. In many cases the classificaitfddpecial Educational Needs can be based on ganafly
low (or occasionally exceptionally high) assessmaritability, without any diagnosed physiologicahdition,
so the sample suffers from some potential seledtisnes, since children with the lowest teacheessseents
may be excluded. In practice, inclusion or exclusid these special needs pupils does not affecbttesall
findings.

" We exclude selective Grammar schools because gnastmar school students will be participarting bed/o
age-16, so there would be no variation in outcomthinv schools when we go on to explore post-16

participation. Private schools educate around 687 ¢upils in England as a whole.
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information on around 1.4 million children aged i142002-2005, plus just over 1 million

children aged 16 in 2002-2004, with those agech12DD2 represented in both datasets.

4. Resultsand discussion

4.1. Descriptive statistics

Table 1 presents some simple descriptive statiticthe data set used in our analysis.
As explained in Section 3, we have two core dasasete based on cohorts of children age 14
in 2002-2005 and another on cohorts aged 16 in-2002. The first dataset, summarised in
the top panel Table 1, is used in our analysihefassociations between pupil characteristics
and the gap between teacher and test assessmess. stoe second dataset, used to analyse
whether these assessment gaps affect subsequentnast is summarised in the lower panel.
The table presents means and standard deviatiortbddull sample, and for various sub-
samples.

The first three rows of the top panel give mearhea and test scores in each subject,
and the group differences in mean achievement easebn by reading across the columns of
the table. As is well known from a large body adearch, Asian and black pupils, and pupils
eligible for free meals score below the mean ingbpulation in all core subject areas; boys
score below girls in English but slightly highernrmaths and science. The bottom three rows
of the top panel show the gap between teachersasses points and the test-based points. A
look down column (1) in the top panel shows thatawerage over the 2002-2005, the point
scores based on teacher assessments were slghdy than those based on tests, by up to
one third of a point in mathematics and Englishoking across the columns provides
insights into how these gaps vary according to smaioeconomic, ethnic and demographic
groups of interest.

The bottom panel shows a range of age 16 and [gostitcomes, again split by pupil

subgroups. Pupils enter 9.8 exams on average at@geand whilst there is some variation
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across groups the differences are not dramati@relis a lot more variation across groups in
terms of their relative position in the distributiof scores from these age-16 exams, and free
meal entitled pupils, black pupils and boys havatireely low attainments: the average free
meal entitled pupil is at the 8percentile in the distribution of age-16 qualificas. On the
other hand Asian and, interestingly, English adddl language pupils gain better
qualifications than average. Post-16 participatiates follow a similar pattern, with high
post-16 participation and staying on rates for Asiand those with English as an additional
language. A high proportion (85.4%) of black pupparticipate in post-16 academic
education, but only 30.7% do so in school. Boysedmelow girls in their GCSEs, and are
less likely to continue in academic education, ezitm school or elsewhere. The subject
shares do not differ widely between demographiaugso but there is considerable within
group variance.

These descriptive statistics reveal some intergd$éatures in the data. The top panel in
particular suggests that there are systematic rdiffees between teacher and test-based
assessments, and that these differences vary atbnig, socioeconomic and gender lines. In
Section 4.2 we extend this analysis using a regmessiodels to explore the separate
contribution of each of these pupil characteristasd to control for pupils’ achievement

levels.

4.2. Regression estimates of group divergence in teacher and test based assessments

For this analysis, we turn to the regression apgraautlined in Section 2. Our main
findings are succinctly summarised in Figure 1,thetfigure requires careful explanation and
reading.

First, we estimate regression models with ga@ between teacher and test based
assessment scores in each core subject at Key Staage the dependent variable. The
estimation sample is based on 1.4 million Year pilpaged 13-14) in 2002-2005. The key

explanatory variables for which we report the ceefhts are pupil ethnic indicators (black,
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Asian, mixed, other, English additional languageidgraphic characteristics (age in months,
gender) and an indicator of socioeconomic backgitcamd income (entitled to free school
meals). We also show the coefficients corresponttirige variables for mean teacher and test
scores received by the pupil in the subject assesisat age 11. Our regression models also
include the following control variables: year dunesni(0-1 indicators), an ‘unknown ethnic
group’ indicator, and the gap between teacher ast 4cores in the pupil's Key Stage 2
assessments at age 11. In the results we reperineealso control for fixed-over-time school
specific factors (including teachers) that affdtpapils in a given school equally, that is we
allow for secondary school specific “fixed effectaid estimate the regressions using the
deviations of the variables from the school speciieans.

Note that the regression specification implies Hibathe effects are measured relative to
a baseline group of white girls with English as a first languagged 13 and 0 months in
September at the beginning of the year, not edtiibefree meals, and with a mean age-11
score of 27 (corresponding to expected achieveroérntevel 4 in both teacher and test
assessments). For this baseline group, the gapbetteacher and test based assessments is
about 6% of one standard deviation of the variatiorachievement points in English and
maths, with teacher scores below test scoresheuwdp is effectively zero in science.

Next we estimate regression models with ittean of the teacher-based and test-based
assessments as the dependent variable, usingrtireessd of explanatory variables. Figure 1
then plots the coefficients from the thregap)” regressions against the coefficients from the
three ‘mean” regressions, to show how the bias in the assesswaies with the expected
achievement of the demographic, ethnic or socio@ton group in question. Each data point
in the graph is represented by a label that sigmifine pupil group to which it corresponds: L3
represents pupils achieving Level 3 or less in bedther and test assessments at age 11 Key
Stage 2. L3+ represents pupils achieving a combimaif Level 3 and Level 4 in the age 11

Key Stage 2 test and teacher assessments. L4seepsea combination of Level 4 and Level
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5, and Level 5 represents pupils achieving Leviel Both modes of assessment at Key Stage
2. The other symbols are: F Free Meals, B BlackAddan, X Mixed ethnicity, R Other
ethnicity, L English additional language, M Male, @d (birthday September). There are
three data labels of each type, corresponding ¢obBinglish, maths and science regression
coefficients.

Figure 1 can be interpreted by recognising thaa gaints in the top two quadrants of
the diagram represent pupil groups who do relativedll in the teacher assessments and
relatively poorly in the teacher assessments atldgkey Stage 3, referenced to the gap for
the baseline group. Data points in the bottom twadyants represent pupil groups who do
relatively well in the tests. Thinking now aboutandevels of achievement, data points in the
right hand two quadrants represent pupil groups héne higher achievements, on average,
in the combined test and teacher assessments ddagey Stage 3, again referenced to the
baseline group. Data points in the left hand quadreepresent lower achieving pupil groups.

The most striking feature of the chart is that ¢hare some very substantial gaps
between teacher and test scores at age 14 Key Stagih respect to levels of prior
achievement. Pupils scoring towards bottom of tis¢ridution at age 11 Key Stage 2 (L3,
L3+, top left quadrant) do relatively well on theather assessments at age 14 Key Stage 3,
whilst their peers at the top of the achievemesitrithution (L4+, L5, bottom right quadrant)
so relatively well in the tests. As an exampleEmglish, the difference between the baseline
group (Level 4 in both assessment) and pupils sgdrevel 3 or less on the test and teacher
assessments at age 11 corresponds to around 16%meofstandard deviation of the
achievement levels at age 14. A comparable gaefopposite sign can be observed for
pupils scoring Level 5 at age 11 in science.

In comparison with these results on prior achievamthe differences by free meal
entittement, ethnic group, and demographics arbBeramodest. There is no difference

between low income pupils (“F”, on free meals, elts the horizontal zero line) and others in
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terms of the teacher-test gap in assessment pdimscoefficients are small and statistically
insignificant at the 5% level. Neither is there ahgar relationship in general for the ethnicity
groups. Some of the coefficients are negative (fayuadrants) because the ethnic minorities
tend to have significantly lower teacher assesssnantl higher test scores in English, when
compared to white pupils. On the other hand, miposthnic groups tend to have
significantly higher teacher-test assessment gapsaths (higher quadrants), but there are no
statistically significant patterns in science. Papvith English as an additional language do
relatively poorly on teacher assessments in allestdy but this is only statistically significant
in maths (at the 5% level). One notable featurthas boys, compared to girls, do relatively
well on teacher assessments in English, but relgtipoorly in mathematics and science and
these gender differences are always significarth@t1% level. The last two findings echo
those in Reeves et al (2001) for age-11 assessimeh@98. Lastly, older children seem to
be rated relatively well in teacher assessments tests, particularly in science. All these
gaps are fairly modest, at most around 5% of oaedsird deviation in terms of achievement
levels at age 4

The general impression given by Figure 1 is ofrangt general downward trend, with
positive teacher-test assessment gaps for pupilpgrevho have low achievements (on the

left hand side of the diagram) and negative teatdstrassessment gaps for high achievers

® The cohorts in our age-14 data took their ageskessments in 1999-2002

° The effects in the maths and science assessmauits loe attenuated because the Key Stage 3 tests in
these subjects are organised into “tiers” and pugie assigned by teachers to sit different testerding to
their ability. This assignment caps the potenti@erhence between teacher and test assessment (pupil
assigned to a test tier covering Level 5-7 has &imam absolute divergence of 2 levels (6 pointgnfrthe
teacher’'s assessment — assuming the teacher'smeseds matched to the test tier in which the lpgplaced.
Given the relatively low probability of a divergenof more than two levels in English, it seemskei)i that

this issue raises serious issues for our analysisience and maths.
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(on the right hand side of the diagram). We shaw ¢learly using a trend line, fitted using a
quadratic polynomial, showing that there is a gahtandency for groups with higher than
average achievement to have more negative gapséetteacher and test assessments (the
teacher scores are lower than the tests) whilsipgravith lower than average achievements
score relatively well on the teacher assessments.

This pattern could suggest a general tendencyetmhiers to be fairly cautious, relative
to the tests, in their ratings of pupils. Teaclgve lower achieving groups favourable ratings
relative to the tests, whereas the tests favoun higjlity groups. The net result is that the
distribution of teacher assessments is compresdative to the tests. Note, that although the
variance of teacher assessments could also be thaeithe variance of the tests because the
former is based on repeated teacher observatiomumfs over a long period (and hence
potentially more precise), this cannot easily aotdar negative relationship between the gap
and prior achievement seen in Figure 1. An impariaplication of Figure 1 is, however,
that the results on ethnic and gender differencesaely consistent with standard stories of
statistical discrimination, or gender or ethnic retdéyping arising from face-to-face
assessments. In our case, face-to-face assessfaeots demographic groups with lower
levels of achievement. Clearly, this is not a pati@e would expect to see if expected group
achievement is being used to rank individual pdbils

We have carried out many additional analyses: ahgdior interactions between pupil
achievement groups and ethnic, socioeconomic andegegroups; allowing for interactions

between individual pupil characteristics and schamhposition; estimating models without

19 The results are, however, partly consistent withitlea that external examiners are more suscejtbl
stereotyping and statistical discrimination thaacteers, but only under the assumption that exterxaminers
can deduce gender and ethnicity from the candidseses and test scripts. It is not at all clear lexernal
assessors could detect “English as an additiongulage” status or prior achievement, so examimgestyping

seems an unlikely explanation for all the pattevesobserve.
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school fixed effects, or with residential neighldoawd fixed effects; replacing the dependent
variable with absolute deviations between test @adher scores. None of these additional
analyses change the general pattern observedtmeFig However, we do find some evidence
that the teacher-test gap depends on both indivicheracteristics and school composition,
and that differences between schools make a mughebicontribution (up to 6%) than
individual pupil characteristics (less than 1%}he overall variance in the gap between test
and teacher assessment scores. Again these faatstgaeinforce the view that the patterns
say more about teacher behaviour than about wabdiéxternal assessment.

Although it is difficult to gauge what precise maarsms drive these findings, the
results do highlight that teacher and test assegsmemany cases divergence systematically
across pupil groups, with group composition, andvben schools (and hence teachers). This
finding is potentially quite worrying, if it is exgeted that the test and teacher assessments
should be arriving at broadly similar conclusiohsotighout the achievement distribution.
However, as we have noted, a lower variance indtkgibution of assessment scores from
teachers, relative to tests, may be a natural cgcof being able to observe pupils over
longer periods. In the next section we go on tosmer whether we should be especially
concerned about divergence between teacher anddestl assessment in so far as these

impact in future educational decisions, and theoojmity to participate in higher education.

4.3. Impacts on qualifications and post-compul sory education

To start this part of the analysis, we first coesitb what extent assessments at age 14
provide predictors of education outcomes at agead® beyond. To do this we estimate
regression models of four age 16+ pupil outcomes.réport on four different educational
outcomes at age 16 and beyond: 1) a pupil’s tataiber of GCSE/NVQ entries and 2) their
percentile in the national distribution of GCSE/N{fints (awarded on the basis of the
number and grade of test result); or 3) whetherpilgls is recorded studying for any non-

vocational post-16 qualification in the Independkeearner Record data set; and 4) whether
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the pupil is recorded as staying on at school. Kédyeexplanatory variables in the first part of
this investigation are the teacher and test assrgssnores at age 14 Key Stage 3 in English,
maths and science. We control for the full set afpip demographic, ethnic and
socioeconomic characteristics, age 11 Key Stagehiewement variables and other factors
described in Section 4.2, plus our regressionsvaibo secondary school fixed effects.

The coefficients on age 14 Key Stage 3 assessrasn@ways jointly and individually
significant in these regressions, and Table 2 shibhescorrelations between the predictions
derived from the Key Stage 3 assessment scoresg(ubeir corresponding regression
coefficient estimates) and the dependent variaBke.might be expected, both teacher
assessments and test-based assessments arerquiéy siositively correlated with pupil age
16-plus outcomes (conditional on each other, and popil past achievements and
characteristics) indicating that both assessmemitam unique information about the pupil
achievements. In fact, there is not much to chdosveen these assessment modes as
predictors of subsequent pupil outcomes. Having alestnated that the assessments are
correlated with later achievements and educatiansmms, we now go on to explore the
central issue of whetheliscrepancy between these two types of assessment — implyasy b
or uncertainty in assessment of pupil achievemeritas any relationship with age 16
achievement and post-16 decisions.

The best way to consider the specific impact okedyence between teacher and test
assessments, and hence any influence on pupiisgafiem teacher perceptions, is to observe
how pupil outcomes change as thap between teacher and test scores widens, holding
constant the average of the teacher and test-lmsssdsments. Hence Figure 2 reports the
coefficients from regressions of pupil age 16-puscomes on measures of thep between
teacher and test assessments in maths, scienénghsh, at age 14 and 11. We do not report
results for staying on at school since these arg sienilar to those reported for any post-16

academic participation. All the results are preserior regression specifications that include
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controls for basic pupil characteristics (free meatitlement, ethnicity, language, age and
gender) plus dummy variables for prior achievemewels based on the sum of the teacher
and test assessment point scores at age 14 antilHgéhe specifications also allow for
school-specific fixed effects, but the results mrgensitive to the inclusion or otherwise of
these fixed effects. Solid shading indicates cofits that are statistically significant at the
1% level. The dataset contains around 1.1 milliopils, aged 15-16 in 2002-2004.

To aid interpretation, we have standardised oufficeents in Figure 2 so that the
height of the bar represents the association betweene standard deviation change in the
teacher-test point gap, and the outcome measureins of standard deviations of the pupil
distribution. Given this scaling, it is immediatediear that divergence between teacher and
test assessment has very little impact on pupil I&elus outcomes, regardless of the fact
that most of our coefficients are statisticallyrsigant.

Consider then the results for GCSE entries repteddoy the first of the three bars in
each group. The coefficients on the gap variabitgsyi that for all subjects except English,
the number of GCSE entries is increasing in thedaability of the teacher assessments
relative to the tests. This is what we might expecage 14, since teacher expectations in
secondary school could be directly influential @mnis of the number of papers for which a
pupil is entered. This possible direct linkage canhowever, explain the association between
the divergence in assessment in primary schoobatld and the number of GCSE/NVQ
entries. An alternative explanation is that positieacher evaluations relative to test scores
encourage pupils’ academic ambitions through mobties psychological channels. However,
it needs to be re-emphasised that the effects amatenin terms of their magnitude. The scale
of the coefficients implies that a one Level (6 mpipositive gap between teacher and test

based assessment scoresvary core subject at age 11 and age 14 is linked tevars

1t in fact makes little difference whether or mee control for mean age 14 achievement.
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percentage point increase in the expected numb&GSE/NVQ entries, that is an increase
equivalent to seven additional GCSE/NVQ entries éwery 100 pupils being “over”
evaluated by a full one Level by teachers in ewemng subject at ages 11 and 14.

Although the findings on GCSE/NVQ entries might gest that a more favourable
teacher assessment engenders a positive acadeoideain pupils, this view is partially at
odds with the findings in on GCSE/NVQ attainmerie3e results are shown by the second
bar in each group of three bars in Figure 2. Hegeslwow that, whilst a positive teacher-test
assessment gap at age 11 is linked to marginajlyeniperformance overall in GCSE/NVQs,
the opposite is true for divergence in assessnieatj@ 14: at this age, it is a positive test-
teacher gap that is associated with better GCSE/Né@ormance. One reading of these
somewhat contradictory results is that whilst t#eolurable teacher assessments at the end of
primary school may encourage a positive pupil raspoit is the pupil qualities that generate
good test results at age 14 that are most clogghed to success in formal GCSE/NVQ
exams at age 16. Whatever the explanation, the itnags are again very small: a one-Level
excess in test based assessment over teachernassess all core subjects at age 14 is
associated with an increase in GCSE/NVQ performahee is equivalent to a mere 1.2
percentiles of the pupil distribution of GCSE/NVQIimt scores. This is mirrored by an almost
identical effect of a one level excess of teaclesessments over test scores in all core
subjects at age 11.

The findings on the association of assessment givee with GCSE/NVQ scores are,
broadly speaking, played out further in the resahlisthe decision to stay on at school, or to
pursue post-compulsory education more generally tiiird bar in each group in Figure 2). A
relatively good teacher assessment at age 11lkisdito higher probabilities of participation
in post-compulsory education, but so too is a neht good test performance at age 14. As
before, the implied effects on the probability alspschool participation (and hence Higher

Education participation in subsequent years) ang wnall indeed. According to these
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models, a pupil who received a full one-Level escescher assessment age lalircore
subjects has a 1.13 percentage point higher priilyabf staying on at school relative to
another pupil in the same school, receiving eqeediier and test assessments (and increase of
3.24% relative to the mean staying on rate of 3bPAlthough this effect is not negligible, a
divergence of assessment on this scale is waydeudsiything observed in the actual data.

We have also considered effects on the share didaaglated subjects, maths related
subjects and science related subjects taken at&gend whether or not a pupil is recorded
staying on at school in Year 12 but there seemetadstrong influences on these outcomes
either. There is no suggestion here of any veryningéul linkage between the divergence in
assessment and the choice of subjects. In geneygpears that doing relatively well in maths
science and English tests at age 11 and 14 (relédivteacher assessments) is linked to a
higher share of maths, science and English subjactge 16 qualifications, but all the
coefficients are so small that they are effectiadyo, even when statistically significant. We
have also looked further to see if pupils that assessed positively by teachers relative to
tests experience more positive outcomes as theeeegrover-assessment increases. We find
occasional evidence of such non-linearities, butth@ most part there are few significant
differences of this type. We have also considerbdther teacher-test assessment gaps have
bigger influences on outcomes for low achievingilsupr for high achieving pupils, but the
patterns for both high and low achievers are similastly we looked at the effect of the
absolute divergence between teacher and test st if the magnitude rather than the
sign of the gap matters, but find no evidence ithabes, and so no evidence that uncertainty
in age-14 assessment has a particular role toiplage 16+ education decisions.

In summary, although we have found some statisfisadnificant effects, the results in
Figure 2 do not appear to tell a convincing stdopua divergence in teacher and test-based

assessments having any real impact on qualificatbopost-school participation decisions.
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5. Conclusions

The goal of this research was to consider whetlar dnd uncertainty in assessment at
school plays any role in generating patterns of Eyachievement and post-school education
participation, and hence whether assessment ageissues are relevant for policy that seeks
to widen the participation of groups that are ur@gresented in higher education. This aim
was motivated by previous research that has sugfjebat stereotyping in assessment has
important consequences for pupils’ educational @uts.

Our empirical analysis finds evidence of systemalitferences between test and
teacher-based assessments in national curriculsessment at secondary school in England,
using data on the population of age-14 state scpaplils from 2002-2005. The biggest
differences are between pupil achievement groufib, mgher achieving pupils more likely
to be under-assessed by teachers relative to éagtdpw achieving pupils more likely to be
under-assessed by the tests relative to the teachbere are also smaller differences by
gender and ethnic group, but these follow the gedngattern that groups at risk for lower
achievement tend to receive more favourable teaabsessments, whilst higher achieving
groups do better in the tests. The reasons foeteergences between teacher and test based
assessment scores are not revealed by our andyatsstical discrimination or stereotyping
on the part of teachers seems an unlikely explamagince any upward ‘bias’ in teacher
assessments relative to the tests works in faviblomeachieving groups.

It is of course unlikely that any two different assment methods will give directly
comparable measures of pupil achievement and gkillevery pupil, especially when there
are differences in breadth of skills which are peassessed. However, mean differences
across pupil groups do raise serious concerns glacihg too much trust on any one form of
assessment. Clearly, the current policy and pedeglogmphasis on the use of tests alone is
problematic, as is any suggestion that the systemhifted to very heavy reliance on the

teacher assessments (Brooks and Tough 2006).
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Even so, we find little evidence that divergenceMeen teacher assessment and actual
test scores really matters much for pupil outcorRasourable teacher assessments are linked
to marginally more GCSE/NVQ entries at age 16, sstjgg a possible direct route by which
teacher perceptions could influence subsequent pufiomes. However, the effects are very
small in magnitude and we find no strong evidenee lthat discrepancies in assessment have
any influence on qualifications or post-compuls@ghooling decisions. Hence, it seems
unlikely from our evidence that pupils are heawlfluenced by teacher perceptions of their
abilities or by any other form of bias in schoos@essment, or that these factors could be a

major influence on post-16 pupil decisions or higé@ucation participation rates.
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Figure 1: Relationship between teacher-test pgapsand age-14 predicted achievemer
points by Key Stage 2 achievement level, demogcagtihnic and free-meal groups.

Age 14 points gap
0
|

Age 14 mean points

Figure plots coefficients from regression of teaah@us test points on pupil characteristics, agfaioefficients
from regression of mean teacher and test pointsupii characteristics, as described in text. Keffrée Meals,
B Black, A Asian, X Mixed ethnicity, R Other ethitig L English additional language, M Male, O olarhday
September), L3 Level 3 at age 11 (both test amchi&aassessments), L3+ Level 3-4 at age 11, L4€ll4eb at
age 11, L5 Level 5 at age 11. Baseline group isfremmeals white ethnicity, English first languag&thday

in August, girls, scoring Level 4 on teacher arstd@ssessments at age 11.
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Figure 2: Standardised association between tedebegaps in assessment and Age 16+
outcomes.

B Total GCSE NVQ entries @ GCSE NVQ percentile B Any non-vocational post 16 %

Teacher-test Teacher-test Teacher-test Teacher-test Teacher-test Teacher-test
English age-14 science age-14 maths age-14 English age-11 science age-11 maths age-11

1.20%

—

0.80%

0.40% =

0.00% -

-0.40% -+

-0.80% A

-1.20%

Notes: Figure reports regression coefficients froodels of relationship between age 14 Key Stageaghter-

test assessment score gap and age 16+ pupil owgc@uefficients are based on regression modelseofisted
outcomes, with the gap between teacher and test Hage 3 assessment scores as explanatory variables
Control variables are indicators of pupil entittedree meals, ethnic group, English additionablsege, gender,
age in months, and year of observation. Specifioatinclude indicators of achievement at age 11 Bige 2

and mean of teacher and test score at age 14])landfer secondary school fixed effects.
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7. Tables

Table 1: Descriptive statistics of the Age 14 argk A6 samples.

@) @ ®3) 4 ®) (6)
Full sample  Free meals Asian Black English Male
additional
Age-14 sample
Age 14 mean English teacher 34.87 32.19 33.90 33.72 33.93 63.94
and test points (5.11) (4.96) (4.97) (4.91) (5.02) (5.12)
Age 14 mean science teacher 34.97 31.89 33.25 32.83 33.41 35.27
and test points (5.5) (5.31) (5.69) (5.34) (5.73) (5.49)
Age 14 mean maths teacher and 37.23 33.83 36.16 34.74 36.2 37.64
test points (6.63) (6.44) (6.86) (6.54) (6.87) (6.63)
Age 14 English teacher-test -0.294 -0.212 -0.599 -0.478 -0.578 -0.214
points gap (4.477) (4.706) (4.648) (4.581) (4.650) (4.551)
Age 14 science teacher-test -0.082 0.122 0.021 0.045 -0.012 -0.267
points gap (4.014) (4.223) (4.268) (4.262) (4.276) (3.998)
Age 14 maths teacher-test -0.336 -0.160 -0.280 -0.150 -0.304 -0.552
points gap (3.550) (3.716) (3.773) (3.756) (3.761) (3.540)
Observations 1439409 172352 81231 37882 107979 46839
Age 16 sample
Total GCSE NVQ entries x 10 9.808 9.363 10.08 9.786 10.07 9.767
(1.585) (2.019) (1.480) (1.600) (1.503) (1.647)
GCSE NVQ percentile 52.48 37.41 55.11 45.93 54.91 49.36
(27.43) (26.25) (26.74) (26.31) (26.94) (27.30)
Any non-vocational post 16 % 74.24 65.02 86.22 82.85 85.42 72.28
(43.73) (47.69) (34.46) (37.69) (35.29) (44.76)
Observations 1015446 105231 58642 24089 75271 43524

Notes: Table reports means. Standard deviatioparientheses
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Table 2: Teacher and test based assessments &t&gs 3 as predictors of age 16+
pupil outcomes. Partial correlations between regjoaspredictions and outcomes.

Total GCSE/NVQ GCSE/NVQ Any non- Stays on at school
entries percentile vocational
education post 16
Prediction from age-14 0.352 0.791 0.335 0.339
tests
Prediction from age 14 0.349 0.786 0.329 0.337

teacher assessments

Table reports correlations between predictions fage 14 Key Stage 3 assessments and age 16+
pupil outcomes. Predictions are based on regressaitels of the listed outcomes, with age 14 Key
Stage 3 assessment point scores in English, maths@ence as explanatory variables. Control
variables are indicators of pupil entitled to freeals, ethnic group, English additional language,
gender, age in months, and year of observationcifigaions include indicators of achievement at
age 11 Key Stage 2 and allow for secondary schweHlfeffects. Predictions correspond to the
baseline group of non-free meals white ethnicityglish first language, birthday in August, girls,
scoring Level 4 on teacher and tests assessmesge at1.
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