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TESTING THE TEST

A Study of the Reliability and Validity of the Northern Ireland Transfer Procedure Test

in Enabling the Selection of Pupils for Grammar Scbol Places

SUMMARY OF KEY POINTS AND FINDINGS

KEY POINTS

The Status Quo

The Transfer Procedure Test is taken by childresrofind 11 years of age who wish to
attend grammar schools in Northern Ireland.

The Test is specified by the Department of EducafiRE) and administered on their
behalf by the Council for the Curriculum, Examioat and Assessment (CCEA).

The Department of Education specifies the subgetssubject content to be tested, the
number of marks per subject, time allowed formsijtine Test, the format of the papers,
the dates of the tests and the grading system.

The Test is known as a ‘high stakes’ test inasnasctne children who take it are only
allowed one attempt. Their performance in the Tastalso determine their future
education in a manner that is not of their choictheir parents.

Candidates are required to sit two tests, nornfadst 1 and Test 2. A Supplementary
Test is available for candidates who for any appdoreason would not have a mark from
one of the two main tests in their final score.

Each test comprises sections on mathematics, Braylis science & technologwith 75
marks available in the proportions: 26 for eacmathematics and English, and 23 for
science.

The scores for each subject in each test are adjfist age and then standardized.
Weightings (0.35 for mathematics and English, @d3Gcience) are applied to the scores
and they are aggregated to provide a final singbees

The single score arising from two Test sittingased to place the candidates in a rank
order, which in turn enables the candidates towsr@ed grades in the range: A, B1, B2,
C1,C2andD.

The single score suggests that the Test measgiegla attribute of the candidates but no
information is published on what attribute the Tisstesigned to measure. It is known
only that questions selected for the Test are basdtle Key Stage 2 programmes of
study in mathematics, English, science and teclgyolo

No information in the form of the children’s total subject scores (i.e. in mathematics,
science etc.) is made available to schools, pawerttee children themselves.

! Subsequent references to science alone shouitkée to include technology.
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No information on the children’s placing in the kasrder of scores is made available to
schools, parents or the children themselves.

No information on the reliability of the Test is deaavailable to the public.

No information on the validity of any conclusionsamnsequences derived from the Test
scores is made available to the public.

No information on the extent of adjustment madeelation to a candidate’s age is made
available to schools, parents or the children tledves.

With no information on scores, grammar schoolsdagigh more applicants (of the same
grade) than they have places for, must apply atht&ria to allocate their places.

The Study

This report covers the largest independent studige@Northern Ireland Transfer
Procedure Test ever conducted.

Samples of Test scripts, used as practice tesi® lpyimary schools, were analysed to
assess whether the Test functions effectively abkng the selection of pupils for
grammar school places.

Three tests formed the basis of the study: the /398ersions of Test 1, Test 2 and the
Supplementary Test.

The pupils involved were all in their final yearmimary school and about to take the
1999/2000 Test.

Large samples were used for the analysis and ttesprised 1288 candidates (Test 1),
1270 (Test 2) and 623 (Supplementary Test). Comgiiest 1 and Test 2 scores is the
normal procedure for the Transfer Test and the &ssnielded a combined group of 926
candidates who took both tests.

KEY FINDINGS
Based on the 1998/1999 Test papers and the langg@esused in this study:

The Test does not measure a singular attributeeotandidate; it measures three:
mathematics, English and science. In the same mamatet would normally not be good
practice to add the marks from GCSE mathematicglifinand science tests, their
addition in the Transfer Procedure Test is queabim

Since the Test does not measure a singular a#rdfutandidates, it cannot be used as a
proxy for any particular attribute, for exampleldhen’sability or theirpotential to

benefit from a grammar school educatidime common perception that it does provide
some such measure cannot be substantiated byseéerch.

The Tests would be perceived as ‘easy’ by manylpgpice more than 65% of them
answered over 70% of the questions correctly.

The ‘easiness’ of the Test is a serious design #awhildren would have been awarded a
D grade with 70% of the available marks. It isidifft to justify how a perceived ‘fail’
grade, a D, can be awarded to children who have domwell.

With such an ‘easy’ test format, it is very likeéhat the children will know or will at least
have a sense of how well they did. The consequdocdiseir self-confidence, of being
awarded a D for such high scores, has not beessesbe this study but must be
considered a serious issue.



* There is evidence that the science section of #st dontributes significantly to the
‘easiness’. The average science score for the thste studied was 19 out of 23 i.e. 83%
correct compared to 70% for the mathematics andigbngections.

* The lower weighting and relatively high averageredn science can lead to disadvantage
for those who have relatively low scores in thesce sections. Despite having the same
overall Test score to begin with, candidates wotl science scores may end up with
lower final scores (after age adjustment, standatdin and weighting) than candidates
who score relatively more in mathematics and/orliEhg

» The three tests were found to be highly reliableraging 0.90 against a maximum
possible of 1.00. However, examination of the SaaddError of Measurement for the
combined sample for Testl and Test 2 indicatesaluaild’s true scofewith 95%
confidence, will lie somewhere between 10 marksvatmy below their Test score.

* The Test works effectively to identify 12% of thenclidates as secure A grade candidates

(scaling up to 2,053 children in the total cohartd 18% as secure D grade candidates
(3,099 children). Its capacity to allocate gradesusately to children whose scores lie
between the score ranges of these groups is higiggtionable.

* The boundaries between the six Test grades (ABB1C1, C2 and D) cover only 18
marks out of a total of 150. Within the 95% confide range (10 marks above or below
the Test score) the Test therefore has the poteatmisclassify pupils by up to three
grades above or below their given grade.

* For example, 23% of the candidates (scaling up48#children in the total cohort) have
A grade scores up to 10 marks above the score a@/8il boundary. Their true grade
could be an A or depending on how close they atbhadoundary, it could be any grade
down to a C1. Similarly 12% of the candidates (8,tHildren) have D grade scores up to
10 marks below the score at the C2/D boundary.rfthes grade could be a D or
depending on how close they are to the boundacguikd be C2 or a C1. Finally, 33% of
the candidates (5,818 children) have scores betaeéincluding the A and D grade
boundaries. Grades in the middle of the range,&lgcould be any grade up to A or
down to D.

* No consistent pattern of significant differencesvi@und in the mean scores of the
groups of candidates from the different educatimh ldbrary board areas.

» The mean scores of the preparatory school candisaee significantly higher than any
of the other groups characterized by their schaamagement types. There was no
significant difference between the mean scoreb@fjtoups of candidates from the two
main primary school sectors: controlled and Cathawlaintained.

* The mean score of candidates from schools with figghschool meal (FSM)
entitlements (51%-+) was significantly lower thae thean scores of groups from the
other lower FSM entitlement (<10, 11-30 and 31-50¥he mean score of the group of
candidates in schools with <10% FSM entitlement alas found to be significantly
higher than those of other categories for Testdl Taest 2.

% The ‘true score’ is the score that would be olediif any errors inherent in a single sitting, eugsing from
distractions, ill-health, undue stress etc., weraaved through multiple sittings. It is an intefoaally accepted
convention for determining the confidence to be@thin raw test scores.
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There were no significant differences in the mezfrthe groups of boys and girls and in
the means of the groups of younger and older pugdssignificant differences were
found for the means of candidates in the groupbbols with different enrolment levels
(i.e. school size).

The published information on the Test does not rtieetequirements of the international
standards on educational testing, both generalllyarprovision of standard reliability
and validity information and particularly, for expha, in the validation of the Test
outcomes in relation to its predictive power (éuotential to benefit from a grammar
school education’), establishing norms, providinfprmation on potential
misclassification, and accommaodating disability.
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TESTING THE TEST

THE REPORT

INTRODUCTION

At the outset, it is very important to emphasizat this report considers the effectiveness of
the current Transfer Test in assisting grammaralshto allocate their quota of enrolment
places. It takes no view on the broader issuessnding the debate on ‘selection’, nor does
it seek in any manner to undermine the role of gnamschools in Northern Ireland’s
education system. What it does is explained simply:

Given that there is a selective system, and atdeassist the selections being made,
this report investigates whether the Transfer Rioee Test used does its job reliably
and fairly.

The answer is also simply stated. It does not.

In the largest independent study ever of the Teanbést, this report provides empirical
evidence of major weaknesses in the Test's captxidifferentiate candidates for grammar
school entry. The report is offered in three sexdi@Summary of Key Points and Findings,
TheReportand theTechnical ReportTo enable them to stand-alone as individual gaper
some repetition of the most important aspects @tthntext and findings is necessary in the
three sections. The reader’s indulgence is thezafgquested.

PREAMBLE

In June 1993, a concerned parent wrote to the imgpfDirect Rule’ minister, Michael
Ancram, to express concern about the proposed rnadelnfor the Transfer Test. The letter
set out the theoretical position that any test dageEnglish, mathematics and science
together could not be fair and reliable in enabtimg allocation of grammar school places to
transferring pupils. The argument was simple. Rupho perform well in mathematics may
perform less well in English, and vice versa. Soeemay confound the issue further. Aside
from the very able candidates who score well onfalhese areas, and the very weak
candidates who score poorly on all of them, mosticiates will have similar scores. As their
high and low performances cancel each other, thees®f most candidates settle around an
average score. How then can the Test reliably s@itandidates into the different grades?

The response, some months later, argued simpligttbat the Test was fair because no
individual should ... be at any disadvantage ... stheechange applies to all children
equally”. This logic proposes that any manifestly unfail anreliable test may be rendered
acceptable merely by exposing everyone to it. Téwe Tiest, the response continuéd,
reflects the curriculum that is being studied biycalldren” and removes the problem
whereby'... practice for the tests took time away from tleemal programme of primary
school work” The assumption that all children are exposetiécsame content and quality of
teaching and learning experience, under the consuorculum, is simply untenable. Seven

11



years on, many would consider that the problenestf practice disrupting the last year of
primary school also remains undiminished.

Information on Test Performance

Given the lack of information around the Test, canrsense would suggest that more
evidence is needed of the Transfer Test’s abilitgtd its job. Therein lies another problem.
Anyone attempting to exercise their right to reeeawreport on their child™s.. results in any
assessment and public examination which he or abeihdertaken during the yea(The
Parents’ Charter for Northern IrelandENI, 1992) will find that the school can onlyite
them a letter grade. How did the child performha science sections of the Transfer Test?
No answer. By how much did the child miss out ottigg an A? No answer. The lack of
answers is no criticism of schools; they are asimuc¢he dark about the details of their
pupils’ performances as anyone else. Anyone dis¢ 4, who is not involved in the
development and administration of the tests. Wodtdaf information should parents have,
then?

Test Accuracy

One piece of information is the Test’s accuracgredicting candidates’ performance later in
secondary-level schooling. In 1989, in advancéefihception of the Northern Ireland
Curriculum, Anne Sutherland at Queen’s reviewedetifiectiveness of the various tests that
had been used in Northern Ireland since 1947 (8atiek 1990). The evidence she found
suggested that at best 1-in-7 and at worst 1-iarsliclates were misplaced by the tests. In an
average cohort of 18,000 pupils taking today’s Teistwould amount to somewhere
between 2,600 and 3,600 individuals. This studysdu#, however, attempt to update
Sutherland’s work by looking at the predictive aemy of the present Test (introduced in
1993/1994). However, the principle of what sheexzhthe Test’S... accuracy in identifying
able pupils at age 11is addressed from another angle: its ability tkrarder candidates
according to the construct it measures.

Achievement vs. Ability

Note that we use here the word ‘achievement’ imstdaability’. It must be clearly
understood that the Transfer Test's constructitates it directly to the curriculum taught. It
is important to note though, that while a childsel of achievement is clearly linked to
ability, it is also subject to what might be calledvironmental’ factors. Many
environmental questions may be asked. For exarDjpdethe child’s class cover all of the
necessary curriculum®as their teacher fully trained in primary scieremucation? Did
their class have sufficient resources to covercilreiculum?Did they experience any
significant disruptions in the teaching they reegi?

Such questions are very important in relation toghesent form of the Transfer Test because
it is essentially amchievementest; the marks awarded are largely a measuréaf thie
children know of the curriculum areas tested. & thildren have never been ‘taught’ the
names of the parts of a flower, for example, ¢dhéy cannot remember them, they get the
answer wrong. Ambility test, on the other hand, avoids testing memodetailed subject
content and instead tests the children’s reasgoomgers. Prior to the current model of the
Transfer Test, general reasoning or ‘intelligeriests were used directly to gauge the
children’s ability. Since these tests effectivelgasure one thing, something which might be
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called ability or intelligence, they are considenadre appropriate for putting the candidates
in a rank order. If a test can rank order the adagis properly, deciding who to select for any
purpose will be relatively easy. This aspect of Th@nsfer Test is investigated in this study.

Openness

Anyone coming upon the Transfer Procedure Teghifirst time will be struck by the lack
of information about it in the public domain. Twaestions will quickly come into focus:

*  “Why is information not made available about tharisfer Test's performance in reliably
grading candidates?”; and

*  “Why is information not made available about aniwalial’'s performance in all aspects
of the Transfer Test?”

Down through the years, the processes surrountagarious selection tests and procedures
have been shrouded in secrecy, and this has beaaske despite the high stakes involved. It
is not clear why this has been so but doubt alimuetfectiveness of the various tests must at
least be an element in prompting secrecy. Nevearsiset is argued that many of those who
take these tests are being confronted with whtitem is a momentous decision point in their
lives, the choice of school for their secondaryelexducation. They (and their parents) are
therefore entitled to know and be reassured bytbeision of appropriate information,

which gives them details of the Test’s performaaice their own performance in it.

Elsewhere in the world, parents’ and candidategits can be defended by litigation and are
enshrined in procedures for good practice. Ceturall good practice is the principle of
openness. The yardstick for test developers andnestnators around the world is the set of
standards for educational and psychological testumngch the American Educational
Research Association, American Psychological Asdmei and the (US) National Council
on Measurement in Education developed in 1985 and hpdated recently in 1999.
Openness threads through the standards to prestadvelopers, test users (administering
bodies) and test takers and it is important tossstee extent to which the Transfer Test
procedure meets them. This aspect of the Trangfstri$ investigated in this study.

THE CONTEXT OF THETRANSFERPROCEDURETEST

Each year in Northern Ireland there are around@bGpupils getting ready to leave primary
schools to go on to secondary education. And eaah gome 18,000 of them may be
expected to take the Transfer Procedure Test.t@bkiss designed to assist grammar schools
in allocating the fixed number of places they dlewsed to offer to new first year pupils.
Inevitably, however, there are not enough places¥eryone who wants to go to a grammar
school and approximately 60-70% will not be offeegplace. For many of these children, a
sense of failure adds to the personal disappoirttifamot getting a place in the school of
their choice, or the school where their brotheis sigters may already attend.

In getting to this point, which many of them witlink of as ‘failure’, the children are allowed
only one ‘go’ at the Test. The consequences areefazhing and irreversible as the grade
they get may simply remove them from any chance glce in the school of their and their
parents’ choice. Despite the efforts of the schtwds$ they do subsequently attend, some
children may never regain their confidence or mayen overcome the sense of having failed
to meet their parents’ or their own expectationghWs serious consequences, at the level of
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the individual child and his or her family, the Tdserefore belongs to a class knowrihagh
stakes'tests. Indeed it may be considered one of thedsigstakes tests to be conducted with
children by government agencies anywhere in theab& further afield.

Clearly, then, it is important to ensure that tlestlperforms properly. The central question
is: “Does the Test enable schools reliably and faidypick their new pupils and reject
others?” International standards in testing would normgliyarantee that the information
needed to answer this question would be in theipdbimain. Not so the Transfer Test. The
whole process is shrouded in secrecy and verg litfbormation is made available to the
public®. For example, parents and schools have no aazéiss scores the children get or to
the scores that attract particular grades.

In the absence of any official information, thevaasto the question must be found by
independent research. This study therefore exarhiomshe Transfer Procedure Test stands
up to technical scrutiny of its performance in st$8g the allocation of grammar school
places. It is argued that the selection processldhae carried out with the utmost fairness,
reliability and openness.

THE TRANSFERPROCEDURE

The Transfer Procedure Test is taken by childresrofind 11 years of age who wish to
attend grammar schools in Northern Ireland. If fupiant to go to a grammar school, or to
one of the small number of non-selective schoolglvare permitted to take in pupils for a
‘grammar stream’, they must take the Transfer Rioe Test unless they can plead that they
have ‘special circumstances’. Schools, howevemagexceed their quota of places and in
selecting their new pupils, they must take thertheorder of their Transfer Test grades i.e.
A before B1, B1 before B2 etc.

The Test is specified by the Department of EducafiRE) and administered on their behalf
by the Council for the Curriculum, Examinations akgbessment (CCEA). The Department
of Education specifies the subjects and subjediecdno be tested, the number of marks per
subject, time allowed for sitting the Test, thenfiat of the papers, the dates of the tests and
the grading system.

The Test is known as a ‘high stakes’ test inasnasctine children who take it are only
allowed one attempt. Its consequences may alsondie their future education in a manner
that is not of their choice or their parents. Cdatks are required to sit two tests, normally
Test 1 and Test 2. A Supplementary Test is avalédl candidates who for any approved
reason (e.g. absence through iliness) will not feameark from one of the two main tests
included in their final score.

% In 1996 the Department of Education did publisiubietin on the two types of tests used from 1989395
but this did not provide inferential statisticsioformation about the tests’ reliability or valigitDENI (1996)
Transfer Test Results 1989/90-1995/S6atistical Bulletin, SB1/96 Department of Edimatfor Northern
Ireland, Bangor Co. Down
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The Test comprises sections on mathematics, Engidrscience & technologwith 75

marks available in the proportions: 26 for eacmathematics and English, and 23 for
science. The scores for each subject in eachresidfusted for age and standardized before
weightings (0.35 for mathematics and English, @@B&cience) are applied to all six
standardized scores. These are then aggregateovidgoa final single score.

The single score arising from two Test sittingassd to place the candidates in a rank order,
which in turn enables the candidates to be awagdades (A, B1, B2, C1, C2 and D). The
single score suggests that the Test measuresla attigoute of the candidates but no
information is published on what attribute the Tisstesigned to measure. It is known only
that questions selected for the Test are basedeoidy Stage 2 programmes of study in
mathematics, English, science and technology.

Very little information is available to the public to the test-takers (the children), their
parents or indeed the primary schools they attenldeosecondary-level schools they wish to
attend. For example:

* No information in the form of the children’s total subject scores (i.e. mathematics,
science etc.) is made available to schools, pawaritee children themselves.

No information on the children’s placing in the kaorder of scores is made available
to schools, parents or the children themselves.

No information on the reliability of the Test is deaavailable to the public.

No information on the validity of any conclusionsaonsequences derived from the
Test scores is made available to the public.

No information on the extent of adjustment madeelation to a candidate’s age is
made available to schools, parents or the chiltremselves.

With no information on scores, grammar schoolsdaggh more applicants (of the same
grade) than they have places for, must apply atthimria to allocate their places. No grade,
therefore, can guarantee a place. For examplegiiétare less places in a school than A grade
applicants, some of the applicants will have todjected. In such cases, the school must use
‘objective’ criteria (e.g. the distance the chilkkek from the school) to allocate their places.
Clearly this process could be carried out on acadgrounds if the schools were able to use
the children’s scores or their rank order withia tfrade bands. However schools are not
given this information; they know only that an Ashaeen awarded. Reasons as to why they
are not given this information are not published.

* Subsequent references to science alone shousikee to include technology.
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How are the Grades Allocated?

The quotas for each grade A to D are pre-set bjptmartment of Education in the following
proportions:

Grade A is awarded to the top 25% of the entiregagap eligible to sit the tests, B1 is
awarded to the next 5% of the pupils, B2 to thet B8%&, C1 to the next 5%, C2 to the next 5%
and D to those remainiig

In the school year 1999/2000 figures obtainablenf@@CEA show that there are 25,727
pupils in Primary 7. This means that the 6,432 (28%5,727) highest scoring candidates in
the Test were to be given an A grade. Similarlyrtaet 1,286 (5% of 25,727) highest scoring
candidates were to be awarded a B1. This procesbeceepeated for B2 (5%), C1 (5%), C2
(5%) and D (the remainder).

It is not clear why the percentage quotas areeafaxd to the eligible population (i.e. all
those in their last year of primary school) inste&the population of Test entrants. Since the
final allocation of places is governed by each stkdixed entry quota, and since the Test
grade itself cannot guarantee acceptance or refelti a school, there seems no reason
artificially to create a situation in which it isly the A grades that have a realistic chance of
entry to many grammar schools. Using the 25, S¢5percentages directly to allocate grades
among the Test entry population would mean thasgiead of grades gaining entry to
grammar schools would be increased as more B1’s,&@ (which would previously have
been A’s) are allocated the places.

With 17,606 pupils actually entering for the TeslD99/2000, these ‘quotas’ translate into
the projected percentages of the ‘entrant’ popaiesihown in bold in Table 1:

Table 1 Numbers of candidates awarded grades A to iD 1999/2000 (17,606 entrants)

GRADE
A Bl B2 C1 Cc2 D
% of Eligible Population (25,762) 25 5 5 5 5 Remainder
Projected No. with each Grade 6432 1286 1286 1286 1286 6030
Projected % of Entrants 36.5 7.3 7.3 7.3 7.3 34.2
Actual No. with each Gradé 6633 1416 1335 1456 1333 5433
Actual % of Entrants 37.7 8.0 7.6 8.3 7.6 30.9
Actual % of Eligible Population 25.8 5.5 5.2 5.7 5.2 Remainder

® CCEA (1998)Specification of the 1999/2000 Transfer Tebhsrthern Ireland Council for the Curriculum,
Examinations and Assessment, Belfast

® CCEA (2000b)1999/00 Transfer Procedure Test Resiitews Release NR/98/00
http://www.ccea.org.uk/press/nr9800.htm

16



Why are the Projected and Actual Numbers for Each @de Different?

According to the published figures, all of the attgrade allocations exceeded the projected
‘quotas’ (with the exception of the D grade, whweas reduced as a result of more children
being awarded the higher grades). For exampleg there 201 more candidates (6,633) with
an A grade than were projected by the 25% quotaeldson has been published for the
difference between the ‘fixed’ grade quotas andpingished figures. However,
correspondence from CCEA confirms that candidaiés scores at the boundary between
two grades are automatically awarded the highénetwo grades, hence slightly exceeding
the projected quotas.

What Does the Test Measure?

Given its role in enabling the selection of pupdsgrammar schools, it is important to
establish what precisely the Transfer Proceduré measures. A conventional test, with a
single outcome score, should measure only one,tkitgyvn in educational testing circles as
the ‘construct’. For one test it may be knowled§éhe highway code while for another it
may be knowledge of the French language. With s¢épanathematics, English and science
sections, the Transfer Test could be measuring tiprée such constructs: i.e. the application
of a candidate’s knowledge in each of these af@asbining the scores for each section to
give a single score may make it look like it is sw@ang one thing. But is it? (This question is
addressed later).

Strictly speaking, however, it is not officially &wn what the Test measures. The
Department of Education states only that the Tedesigned to assist schools in allocating
places. It is not claimed to be a single measusngthing; not ability, intelligence, general
reasoning or anything else.

Yet a pupil’'s performance in the Transfer Testasmmonly perceiveid be a measure of his
or herability, a perception that has persisted down througlyehes from the inception of the
first ‘11-plus’ tests in 1947. This perception alpeople to take the view that a child with
an A is more likely to do well in a grammar scht@n a child with a B1 or B2 etc. A child
with an A is thereforeommonly perceivetb be better (‘smarter’, ‘more able’ etc.) than a
child with a B1 or a B2 etc. The Test does not, &aav, offer evidence for any such
perceptions. Indeed the evidence from this studlyasthere is insufficient difference
between an A and a B1, or any of the other gradgastify even the grading never mind a
perceived difference in ability.

The details of the study and the questions it expl@re provided in the next section.

THE STUDY

The study involved the examination of Transfer Besipts used as practice tests by Primary
7 pupils in 52 schools across Northern Ireland. gingils were in the process of completing
their preparations for the 1999/2000 sitting of Tiest. The sample of schools was designed
to cover the main differences in schools and puthis five education and library board
areas, the four main school types (non-denominaticontrolled, Catholic maintained,
preparatory and integrated), boys and girls, tiopgnrtion of pupils entitled to free school
meals and school size.
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How Representative of the Target Population is th&chool Sample?

The sample of schools is summarized in Table 2.tlMoemain sectors are well represented
and two schools each from the preparatory and riated primary sectors are also included.

Table 2 Management type of participating schools ahnumber of pupil scripts for each test

Number of Pupil Scripts

School Type No. of % of Total’ Test1 Test 2 Supp.
Schools School Type Test

Controlled 27 6 889 809 291

Catholic Maintained 21 5 339 404 276
Preparatory 2 - 48 46 51
Integrated 2 8 12 11 5

Totals 52 1288 1270 623

The Test Samples

The tests selected for investigation were the 198889 versions of Test 1, Test 2 and the
Supplementary Test. The main sample was made 8p6pupils who took both Test 1 and
Test 2. This, and the individual Test samplesyfSaently large to enable strong inferences
to be drawn about the Test’'s behaviour with thedohort.

The Objectives of the Study

The investigation set out to answer a number ofgos including:

* Can the Test be used to differentiate childrereims of ability?
» How do children perform in the Test?
* Does the Test grade the children successfully?

* Does the Test behave differently for different grewf children (e.g. for boys and girls,
and for younger and older candidates)?

* Does the Test meet international standards forattumal testing?
These questions are taken in turn below.

FINDINGS

Can the Test be Used to Differentiate Children in €rms of Ability?

The common perception of the Transfer Procedurei$élsat it identifies the children who
have the highesability’ of their year group. The rhetoric ‘tie top 25%’'makes this an

understandable perception among schools, teachénsaaents. Those that relate the term
‘ability’ to the concept of intelligence will, hower, avoid the term as they will know that

" DE (1999)Enrolment at Schools in Northern Ireland 1998/S€atistical Press Release, Department of
Education, Bangor, Co. Down.
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the Transfer Test is an ‘achievement’ test. Thowdgited to reasoning ability and other
aspects of intelligence, performance in an achiergnest is much more susceptible to
factors external to the child. Factors such ag#tent of curriculum covered in class or the
quality of teaching received can be expected tecatichievement. Performance in an
achievement test, particularly a poor performantay therefore have little to do with a
child’s inherent ability.

Another perception, favoured perhaps by those whoad wish to make the mistake of
equating the concept of ability with achievemesithiat the Test gives a measure of the
child’s ‘potential to benefit from a grammar school eduadtid\gain something of a

‘folklore’ perception, this view is however unaltteaccommodate the fact that 33% of
secondary school studehehieve five or more GCSE grades A to C. It wadtibe
unreasonable to expect that they could have daséntla grammar school, if they had had
that choice. Yet it is likely that they had beermed not to have such potential on the basis
of their Transfer Test results.

Suggesting a single measurable dimension of a taldmight encompass the achievement-
oriented design of the Test and its three subtiponents, is difficult. Nevertheless, the
Test procedure does give a single mark to the dates and therefore implies that the child’s
performance in a single ‘construct’ is being meaduNecessarily complex, such a construct
might be something likéan aptitude for recalling and applying knowledgerh the three
disciplines: mathematics, English and scien€aie objective of the research was to establish
whether the Test measures one construct or more.

Uni-dimensionality

The results show that the Test does not measungla sonstruct. In all of the tests, the best
fit to the data was found to be the 3-construct en¢ske the Technical Report for full

details). The model held true for the overall sampktross genders and for both younger and
older candidates (though the sample sizes forater Imake their interpretation problematic).
Data for all three tests confirmed the failure @ire-construct (uni-dimensional) model.
Treatment of the Test score as a single measumhinong scores in the three subject areas,
instead of using them as a profile of separateescas therefore questionable. The analysis
found no valid grounds for inferring a child’s atyi] or potential to benefit from any

particular type of education, from their Test scorgrade.

The Test does however have a high reliability (ath0.90 against a maximum possible
reliability measure of 1.00) and the three conssrace strongly correlated (around 0.80 to
0.95 with 1.00 as the maximum possible correlatr@asure). There are therefore some
technical grounds for arguing that the Test shavsast some of the behaviour expected if it
was measuring a single attribute of candidatesi¢piti Although its use for drawing
inferences about a child’s ‘ability’ or ‘potenti benefit ...” must be rejected, and although
it is very difficult to propose any such single mege, the high reliability endorses its
capacity to rank order candidates’ scores evdrsfniot clear what the scores mean.

8 DE (2000)School Performance Tables 1998-8&partment of Education, Bangor, Co. Down
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How Do Children Perform in the Test?

The results show that for the large majority ofifgm the sample, all three tests may be
described as ‘easy’. In Test 1 and the Supplemeitest, for example, over 65% of the
candidates completed more than 70% of the itenrectty (see Figure 1 for an illustration of
this in relation to Test 1). Test 2 was somewhatezavith 74% of candidates getting at least
70% right. Although the comparison of the Test thvtlhe Test 1 and Supplementary Test
figures suggests a problem of variability betweapgys, the high scoring in all three tests
provides evidence of a more worrying problem; thatscore distributions are closely
bunched and are at the high end. This is illusiratiéh data from Test 1 in Figure 1:

Figure 1: Test 1 Score Distributior
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Note that 84% (19% + 65%) of the children doing fhest achieved more than 60% of the
available marks. The ‘easiness’ of the three t@stst raise questions about all such tests and
not just the 1998/1999 version.

How does the ‘easiness’ come about?

Clearly the main reason is that overall the quest&re easy. This is confirmed by item
analysis, which showed that for Test 1, for exampidy 3% of the items had facility valles
less than 0.4 and more than 74% had facility vafpeater than 0.6. However, there is
evidence to suggest that the science questione masiest of all the questions in each test,
and do not differentiate between candidates asagedither the mathematics or English
guestions.

The science score distribution is therefore morekadly bunched at the high end of its
scores than either mathematics or English. Thikistrated in Figure 2 for Test 2.

° A facility value of 0.2 means that the item is qeted correctly by only 20 % of the candidatesit.is a
‘hard’ question. At the other extreme, a faciligiwe of 0.8 means that the item is completed ctyrby 80%
of the candidates i.e. it is an ‘easy’ question.
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Figure 2: Mathematics, English and Science Score fribution for Test 2
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The ‘easiness’ of the science sections of the tte®ts is borne out in Table 3, which shows
that while the mean score for mathematics and Binglverages around 70%, that of science
is between 82 and 85%.

Table 3: Mean raw scores and mean scores as a peantage of the maximun
score for mathematics, English and science in eadfithe three test

Mathematics  English Scienct

Sample Mean % Mean % Mean %
Test 1 17.76 68 17.51 67 19.47 85
Test 2 18.61 72 1955 75 19.29 84
Supplementary 18.35 71 17.43 67 18.78 82
Average 18.24 70 18.16 70 19.18 83

The lower weighting (0.3 compared with 0.35 for hamhatics and English) and relatively
high average (mean) scores in science can leadadw@ntage for those who have relatively
low scores in the science sections. Despite haviegame total Test score to begin with,
candidates with low science scores may end uplawtler final scores (after age adjustment,
standardization and weighting) than candidates sdooe relatively more in mathematics
and/or English. This effect is illustrated in TaBléor three candidates each with a total Test
score of 119 out of 150.
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Table 4: lllustration of outcome of standardizationand weighting on candidates' final score

Total Final

Candidate = DoB Mathsl Maths2TotMaths Engl Eng2TotEng Scil Sci2 TotSci Score Score
1 02-May-89 21 25 46 20 18 38 18 17 35 119 20t

2 11-May-89 20 22 42 16 17 33 23 21 44 119 20¢

3 21-May-89 21 20 41 15 21 36 19 23 42 119 20¢

1 02-Jul-88 21 25 46 20 18 38 18 17 35 119 20¢

2 02-Jul-88 20 22 42 16 17 33 23 21 44 119 207

3 02-Jul-88 21 20 41 15 21 36 19 23 42 119 207

The first half of Table 4 presents the scores efttiiee candidates with very similar
birthdays and therefore very little difference geaadjustment. The final score for the child
with the relatively low scores in the science sewiof both tests (total 35) is three marks
less than the scores of the other two children,setszience scores were 44 and 42
respectively. The difference arises because tlemseiscores fall below the average (mean)
score for science (around 19, see Table 3). Theepsoof standardization, which uses the
mean score, and the subsequent weighting can theretroduce an artificial difference
between the children.

The lower half of Table 4 shows what happens whegetchildren, with the same score
profiles as the children in the top half of theléalare processed on the basis of identical
ages, mean scores and standard deviations in é#uh Best sections. The standardization is
therefore identical for all three children but theighting introduces the opposite effect to
that observed in the top half. The relatively heglores in the sections weighted by 0.35
(mathematics and English) produce a higher scarth& child in comparison to the other
two. These children had the same Test score buedcelatively highly in science, which is
only weighted by 0.30.

What impact does the ‘easiness’ have on grades?

The ‘feelgood’ factor, which the ‘easiness’ of thest is likely to give rise to, represents a
serious problem when the grade allocations areiderexi. Based on the samples used in this
study, the most striking effect of the ‘easinestates to the perceived failing grade, D.
Candidates who scored as many as 105 of their as®wegrect out of a maximum of 150
would have been awarded a D (see Table 5).

This means that children with 70% of the answerseob would have ‘failed’. To be given a
‘failing’ grade with such a high proportion of ceat answers is simply unheard of and is
very difficult to justify. As the children will likly feel they have scored well, the potential for
the award of a D to add confusion to their disapmoent is all too clear.

Table 5 illustrates the spread of scores acrosgres, using the data from Test 1 and 2
combined, and brings into focus other problems@atad with the overall grading. Column
4 lists the percentage of the candidates assoaciatbaach grade. Note that the A grade is
actually awarded to slightly more than the 36.5%jquted from Table 1 as all candidates
with a score of 123 (the score at the A/B1 boundarg given an A i.e. 37.15%. The
subsequent projected percentages for B1, B2 edreftire derive from this latter figure using
the proportions projected (7.3% per grade).
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Table 5: Candidates' scores and grade limits for th combined Test 1 and Test 2

Score as % of Pupils
% of with this
Questions Score Grade
Score Correct or Better Limit Grade Range
124 83 34.88
123 82 37.15 36.50 A
122 81 39.20
121 81 40.93
120 80 43.30
119 79 44.71 44.45
118 79 47.73 AtoD
117 78 50.76
116 i 53.67 52.01
115 77 56.48 5
114 76 58.64 18
113 75 60.26
112 Jis) 61.88 60.97
111 74 63.50
110 73 65.44 Marks
109 73 66.74
108 72 67.60
107 71 68.79
106 71 70.19 69.18 v C2/D ‘
105 70 7171 el v

Does the Test Grade the Children Successfully?

An important point to note from Table 5 is that tvades are spread over 18 marks. This
means that the six grades A to D straddle just @2#e marks available.

In considering whether the grades awarded are taubted, educational testing conventions
demand that the candidates’ scores should be @residh the light of what is known as the
Standard Error of Measurement (s.e.n@ce this is calculated it is possible to identifyth
95% confidence, the range in which a candidate’s scor&’ lies. This is approximately
twice the s.e.m. value above or below the Testesddre s.e.m. for Test 1 and 2 combined
was found to be 4.75. The true scores of candidatelsl therefore be 10 marks above or
below their actual scores. Since 18 marks spafitegrade boundaries, the potential for
misclassifying a child’s grade is very clear. Tinay be illustrated by an example.

Consider two candidates, Gary, who has a Test s¢dr&3 and Siobhan with a Test score of
124. Grading them according to the Test score gBaay a C1 and Siobhan an A. Yet we

can only be sure, at the level of 95% confideritat Gary’s true score lies somewhere in the
range 103 to 123 and that Siobhan’s true scoretisa range 114 to 134. Table 4 shows that

9 The ‘true score’ is the score that would be otetdiif any errors inherent in a single sitting, @xsing from
distractions, ill-health, undue stress etc., weraaved through multiple sittings. It is an intefoaally accepted
convention for determining the confidence to beethin inferences made from raw test scores.
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Gary’s true grade could be the C1 awarded or itccba a D, C2, B2, B1 or an A! Similarly,
Siobhan’s true grade could be an A as awardedomuid be a B1, a B2 or a C1! The
potential misclassification of a child’s grade, degding on where their score lies in the rank
order, is therefore up to three grades eitheraidieir given grade.

The number of children at risk of misclassificatiersummarized in Table 6.

Table 6 Predicted proportions and numbers of candidtes with secure grades and with grades that are
in the misclassification zone

Grade Predicted % Predicted Number
Secure A(with 11 or more marks above A/B1 boundary) 11.7 053,
A (with less than 11 marks above the A/B1 boundary) 552 4,487
Candidates with marks between the A/B1 and C2/Dnhtaties 33.0 5,819
D (with less than 11 marks below C2/D boundary) 12.2 2,148
Secure D(with 11 marks or more marks below the C2/D boupda 17.6 3,099

Note that the study suggests that only approxim&g@O00 of the A-grade and 3,000 of the
D-grade candidates are securely graded by the Agshany as 4,500 A’s, with scores
within 10 marks of the A/B1 boundary, could howekermisclassified. In the main zone of
potential misclassification (between the A/B1 argilltgrade boundaries) a further 5,800
candidates might be wrongly graded. Grade D catebdavith scores within 10 marks of the
C2/D boundary (approximately 2,100 children), ds® at risk of misclassification.

Does the Test Behave Differently for Different Grops of Children?

Mean score comparisons
The details of these analyses are to be foundeii @thnical Report, available separately.

ELB Area: While some significant differences weoerid between the mean
scores of candidates from different ELB areasptitéerns of
significance were not consistent across all thesest

Management Type: The mean scores of the candiftategpreparatory schools were
significantly higher in all three tests than fowyasf the other school
types. There was no significant difference betwiermean scores of
candidates from controlled and maintained schools.

Free School Meals: The only social index availablthe study was each school’s
proportion of pupils with entitlement to free schowals (FSM). The
results showed that the mean scores of candidat@ssichools with
high proportions (greater than 51%) were signifialower than the
mean scores in any other category in Test 1 an8uipplementary
Test.

The mean scores of candidates in schools with <E8% entitlements
were significantly higher than those of the cantiidan at least two of
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School Size:

Age:

Gender:

the three other FSM categories for Test 1 and Z.eSocial factors
would be generally accepted to have this type @igichon
performance profilés.

Candidates from schools of differezgssdid not score significantly
differently in the tests.

The age of candidates, whether consideredhtyoot quarterly, gave
rise to no significant differences in the mean ssaf the groups
concerned.

There were no significant differences artitean scores of boys and
girls in all three tests. Differential item funating analysis indicated a
number of items in each test that were answerderdiitly by boys
and girls (and/or by younger and older candidatdsyvever, few of
these gave rise to there being a difference of riae 25% between
the groups concerned.

Does the Test Meet International Standards for Eduational Testing?

It is important to note that the UK does not haahhical fidelity standards for educational
testing and test developers and users do not redgssihere to international standafds
used across Europe, Asia and North America. Thedresits administration does not meet
the international standards set out below. Thexetrers, which the current Test and its
administration do not meet, but the selection gigeself-explanatory in the context of this
report. It is clear that many of the problems ided in this report, particularly in the context
of openness about reliability, validity and procegwould be addressed if international
standards were to be applied. The selection ofiatals is set out below:

Standard 1.1 (on Validity)

A rationale should be presented for each recomnteimderpretation and use of test scores,
together with a comprehensive summary of the ewidemd theory bearing on the intended
use or interpretation.

Standard 1.2 (on Validity)

The test developer should set forth clearly howsesres are intended to be interpreted and
used. The population(s) for which a test is appedershould be clearly delimitednd the
construct that the test is intending to assesslshoel clearly describedOur Emphasis)

1 DENI (1996b)Free School Meals and Low Achievem@iatistical Bulletin, SB2/96 Department of
Education for Northern Ireland, Bangor Co. Down

12 AERA, APA & NCME (1999)Standards for Educational and Psychological Test{ignerican Educational
Research Association, American Psychological Asdimei and National Council on Measurement in
Education) Washington DC: American Psychologicaddksation
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Standard 1.12 (on Validity)

When interpretation of sub-scores, score differepoeprofiles is suggested, the rationale and
relevant evidence in support of such interpretasioould be providedVhere composite

scores are developed, the basis and rationale fiaviag at the composites should be given.
(Our Emphasis)

Standard 2.1 (on Reliability and Errors of Measwath

For each total score, sub-score or combinatiorofes that is to be interpreted, estimates of
relevant reliabilities and standard errors of measient or test information functions should
be reported.

Standard 2.2 (on Reliability and Errors of Measwath

The standard error of measurement, both overalcanditional (if relevant), should be
reported both in raw score or original scale uaitd in units of each derived score
recommended for use in test interpretation.

Standard 2.4 (on Reliability and Errors of Measwath

Each method of quantifying the precision or comsisy of scores should be described clearly
and expressed in terms of statistics appropriateeanethod. The sampling procedures used
to select examinees for reliability analyses argtdptive statistics on these samples should
be reported.

Standard 10.1 (Disability)

In testing individuals with disabilities, test démeers, test administrators and test users should
take steps to ensure that the test score inferemmmesately reflect the intended construct
rather than any disabilities and their associatedacteristics extraneous to the intent of the
measurement.

Standard 13.7 (on Validity)

In educational settings, a decision or characteomahat will have a major impact on a
student should not be made on the basis of a sieglescore. Other relevant information
should be taken into account if it will enhance vh#dity of the decision.

Standard 13.14 (on Reliability and Errors of Measuent)

In educational settings, score reports should berapanied by a clear statement of the
degree of measurement error associated with each ec classification level and information
on how to interpret the scoreéuthors’ note: the commentary on this standard gjpady
suggests the provision of information on the pralitgttof misclassification).

Other standards refer to a variety of issues sadttantion to the establishment of norm-
related information, provision of information orose distributions etc.

CONCLUDING REMARKS

The full population data for Transfer Proceduret Bedrants in any given year may not
behave entirely as the samples in this study, hew#he problems of grade allocation and the
extent of error measurement are almost certaietegale the full cohort data just as much as
the samples. Although this study demonstrates écapy that the potential for
misclassification of Transfer Test candidates’ gsai$ unacceptably high, it is also
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recognized that the problems of grading classificafor high stakes rank ordering are
difficult to solve. Indeed it is fair to say thdwet complete elimination of misclassification in
any test is impossible to achieve. This said, itagertheless important that future
administrations of the Test should be openly regubtd assure the public of best endeavours
to reduce the potential for misclassification amghtovide Test takers, their parents and
schools with performance information that is bagedeliable methods and valid inferences.

The following suggestions for improvement and cleasigould be considered:

» full information, including the return of markedrgts, should be provided to schools and
parents;

» raw Test scores and standardized scores shouldbbielgd along with the grade;

» details of reliability and the standard error ofas@rement should be provided along with
an explanation of the potential grade misclasdifice

» science should be taken out of the Test specifinair attention should be given to
weighting it equally with mathematics and Engliahd to ensuring the items used are
more discriminatory;

» the unacceptable situation of getting a high pasgsnof the marks and then receiving a
perceived failing grade, D must be addressed;

» the reduction in the number of grade boundariedgps even to one, should be
considered in order to reduce the misclassificgti@uicted by the standard error of
measurement;

» the grade percentage quotas should apply directlye Test entry population;

» the development, administration and use of the estild conform to American
Educational Research Association standards foragaunal testing.
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TESTING THE TEST

A Study of the Reliability and Validity of the Northern Ireland Transfer Procedure Test
in Enabling the Selection of Pupils for Grammar Scbol Places

TECHNICAL REPORT
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TESTING THE TEST

TECHNICAL REPORT

This section provides technical and factual detanlshe data sample and data analysis
methods used in the study, and on the findingseiretrged. A wider preamble and
contextualization is offered in the section entifldhe ReportSuffice to repeat here that this
report is the culmination of the largest independtndy of the Transfer Procedure Test ever
carried out.

METHODS

Sample

According to CCEA (2000a), the number of pupil&@ar 7 in 1999/2000 is 25,727 and the
number entered for the Transfer Test was 17,606 .stindy involved the examination of
Transfer Test scripts used as practice tests ImyaPyi 7 pupils in 52 schools across Northern
Ireland. The pupils concerned were in the procéssmpleting their preparations for the
1999/2000 sitting of the Test and although the $egpts could not be completed under
actual Transfer Test conditions, schools do simsutase conditions for ‘practice’ tests. The
sample of schools was designed to cover the m#ereinces in schools and pupils: the five
education and library board areas, the four mawoaictypes (non-denominational
controlled, Catholic maintained, preparatory artdgnated), boys and girls, the proportion of
pupils entitled to free school meals and schod.siz

The sample of schools is summarized in Table T1:

Table T1 Management type of participating schoolsTotal no. of primary schools in 1998/1999 = 919

ELB Area (No. of Schools)

School Type No. of % of Total BELB NEELB SEELB SELB WELB
Schools  School Type
Totals 52 6 10 10 11 6 15
Controlled 27 6
Catholic Maintained 21 5
Preparatory 2 -
Integrated 2 8

3 DE (1999)Enrolment at Schools in Northern Ireland 1998/Séatistical Press Release, Department of
Education, Bangor, Co. Down.

29



Three 1998 tests were made available to the rdsézain: Test 1, Test 2 and the
Supplementary Test. The schools were assured difleotiality and anonymity but were
encouraged to include information on gender andoagde scripts. The marked scripts were
collected and coded between December 1999 and amigady 2000. The data were double-
checked for coding and computer input accuracy.

Tests 1 and 2 comprised 60 questions and the Supptary Test comprised 64 questions
addressing mathematics, English and science (ahdatogy”) in alternating sections (the
order of which is set down by the Department of &adiwn). The Supplementary Test is
normally only used for those candidates who hawssed one of the other tests for an
acceptable reason.

The total mark available to the candidates in éashwas 75, broken down into 26 marks for
each of mathematics and English; and 23 marksciense items.

The number of scripts in each sample is presentd@ble T2:

Table T2  Number of scripts in each sample (No. dfest entrants in 1999/2000 = 17,606)

TEST TeEST1 TEST2 SUPPLEMENTARY MATCHED TEST1& TEST2
N 1288 1270 623 926
% of Entrants 7.3 7.2 3.5 5.3

These details are presented in Table T3 in terniseohumber of candidates in each category
along with the sample sizes for age and gendedeAtsom some small cell sizes for the
Supplementary Test data, the spread of samplesattresiata types is good.

14 Subsequent references to science alone shoulikée to include technology.
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Table T3 Number of candidates by ELB, management fye of school, proportion of free school meals
(FSM), school size, pupil age and gender

NUMBER OF CANDIDATES
TeEST1 TEST 2 UPP.

TEST
ELB AREA
BELB 284 273 243
NEELB 220 271 107
SEELB 348 332 147
SELB 90 49 9
WELB 346 345 117
Total 1288 1270 623
SCHOOL M ANAGEMENT
Controlled 889 809 291
Maintained 339 404 276
Integrated 12 11 5
Voluntary (Prep) 48 46 51
Total 1288 1270 623
%FSM IN SAMPLE SCHOOLS
0-10 580 596 306
11-30 503 460 155
31-50 135 169 156
51+ 70 45 6
Totals 1288 1270 623
SCHoOOL SIZE
<90 Pupils 211 211 91
90-189 Pupils 205 248 153
190+ Pupils 872 811 379
Totals 1288 1270 623
AGE (IN QUARTERS)

Oldest 3 Months 185 207 117
Next 3 Months 171 209 98
Next 3 Months 148 170 93

Youngest 3 Months 181 217 106
Total 685 803 414
GENDER
Male 614 597 280
Female 629 606 313
Total 1243 1203 593

Data Analysis

The data were analysed in a number of ways sumathtins:

» Simple frequency counts, standard deviation calicrga, and range assessments using
Microsoft Excel and SPSS;

» Confirmatory Factor Analysis (using PC-based LISReLtest the data for uni-
dimensionality;
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» Item facility analyses and Differential Item Fureting analysis using Mantel-Haenszel
Chi-square¥?) (SPSS) to examine the performance of the Tasisifier different
candidate types; and

* Analysis of Variance (SPSS ANOVA) comparisons taraine the mean scores of
candidates arranged in the ELB, management typd, B&hool size, age and gender
group categories.

Differential Item Functioning (DIF) and ConfirmajoFactor Analysis (CFA) are explained
in more detail below.

Differential Item Functioning

Differential item functioning (DIF) is a measuretbg difference in how an item functions
for two sample populations. An item is functionicgyrectly if, for all candidates obtaining
the same score on a homogeneous set of items subk @ransfer Test, the proportion of
candidates answering the item correctly is the Sameach sample of the population under
consideration. Differences in proportions indicateiased item.

If a number of biased items exist in a test, tlohnéecal fidelity of the test is compromised as
a variety of attributes other than those that és¢ Was designed to measure are interfering
with the functioning of the test. This is of padifiar importance if the item bias occurs
between two groups of candidates of different gendetwo groups of mixed gender
candidates but differing ages. In such cases #giet® be viewed as measuring different
things for each subgroup.

Using the Mantel-Haenszel method, whex2 2ontingency tables are created for each item,
it is possible to establish occurrences of DIF. if&m under analysis is frequently referred to
as thestudied itemFor each studied item, 2 matrix of values of the number of correct
and incorrect scores against the two sub-populsimoreated. The sub-groups of the
population are called theference grougfthe sample serving as the basis for comparison)
and thefocal group(the sample which is the focus of the analysis)y.dach group, the
number of correct and incorrect responses to tidiesd item is entered in the appropriate cell
in the matrix. The structure of the contingencyiéab summarized below.

Response to Item X
Correct Incorrect Total
Reference group a b a+b (Total no. in group)
Focal group c d c+d (Total no. in group)
Total a+c b+d a+b+c+d
(Total correct) (Total incorrect)

The null hypothesis for this method of DIF is tttare is no difference between the
proportion of correct and incorrect answers forhegioup, i.e.

a

a.c
b d
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A measure of the deviation from the null hypothesis then be calculated from the ratio:

Whena =1, the null hypothesis is accepted. The largerttievalue otx deviates from 1,
the greater the difference in functioning of thedstd item between the reference and focal
groups.

Confirmatory Factor Analysis

Factor analysis is a popular procedure for invasitig relations between a set of measured
variables and their underlying latent variablesic8ilatent variables (factors) are theoretical
constructs they are not directly observable ans@ibe directly measured. Measured
variables (also referred to as observed, manifessidicator variables) are believed to
represent the underlying factors of interest.

In confirmatory factor analysis (CFA) a statistiocabdel based on prior knowledge is
formulated to describe the constructs that undérkendicator variables. The procedure then
involves the testing of the model using data omahasured variables. By forcing data to fit
the hypothesized model, the goodness-of-fit betvieermbserved data and the statistical
model can be determined.

CFA fits into the general structural equations niaag (SEM) approach and can be
considered as a measurement sub-model of SEM. @FAed relations between the
observed and latent variables, as well as relafomsng the factors themselves. In SEM the
most popular estimation procedure is that of maxmtikelihood, in which the researcher
seeks estimates of parameters most likely to hamergted the measured data.

The calculations involved in a maximum likelihoamgion are so complex that they are
virtually impossible to handle without the use afanputer. Joreskog and his colleagues
have devised computer programs to handle theseuwatigns, the most popular of which is
LISREL (Linear Structural Relations: Joreskog ando®m, 1989).

In CFA a statistical model is postulated in advaaee then the hypothesis is tested for
plausibility. Unlike conventional statistical analy where the null hypothesis is rejected,
CFA uses the null hypothesis that the model prevalsatisfactory fit for the observed data.
This means that there should be no significanetgfice between the observed
covariance/correlation matrix and the covarianaeétation matrix reproduced using the
parameter estimates of the model. ¥A¢est can then be used to test the fit between the
restricted hypothesized model and the unrestrisamdple data. In CFA a sma(ff value
indicates a better fitting model.

X% is a powerful test if the sample size is largelevhismall sample size gives rise to a high
probability of accepting the hypothesis even if thedel is actually a poor fit. There is no
universal agreement on exactly what size a sanmgleld be but research has shown that a
sample size of at least 200 is needed for factalytio studies (Boomsman, 1987) while
Tanaka (1987) has argued that in structural equatimodelling, it is the ratio of the number
of subjects to the number of estimated parameatsg of concern.
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As a result of this sensitivity to sample sizee3@og and Sorbom (1989) proposed that it be
used as a:

Goodness (or badness)-of-fit measure in the séwasdargex’-values correspond to bad fit
and small*values to good fit. The degrees of freedom sesve standard by which to judge
whethery?is large or small.

Wheaton, Muthen, Alwin and Summers (1977), in atyesgpplication of LISREL, suggested
ax?/d.f. ratio of five or less as representing an adefit. In response to this, Carmines and
Mclver (1981) proposed/d.f. of two or three as a rough indication of @sable fit. More
recently, Byrne (1989) has suggestedf/d.f. ratio of less than two as representing an
adequate fit. The Byrne ratio is used in this study

No single exclusive index has been discovered dodgess of fit but a range of indices have
been proposed by various researchers such as Banddonett (1980), Hoelter (1983) and
Joreskog and Sorbom (1989). In addition toxfid.f. ratio, the indices used in this study
include the root mean square residual (RMR) anatipested goodness of fit index (AGFI).
It is important to emphasize that current expemiop demands that all of the indices should
be used together in scrutinizing results and regaon only one or two is not recommended.
For the purposes of this study, the authors thezefonsider a model to be a good fit if the
following conventional criteria are met:

= x¥df. <2
= RMR <0.05
= AGFI>0.8

and if there are no significant differences betwiencorrelation/covariance matrices.

FINDINGS

Testing for Uni-dimensionality

In investigating the Test for uni-dimensionalitgnéirmatory factor analysis was used to
consider the goodness of fit of a one-constructehdiche theoretical 3-construct model was
also tested. The first part of the process wasdamthe item scores in each subject into
‘bundles’ of related items as follows.

The mathematics items were identified as belontprmne of the Northern Ireland
Curriculum attainment targetSlumber MeasuresShape & Spacer Handling Data Using
these categories the Maths1 indicator was compaislealf theNumberitems, the indicator
Maths2 comprised the remainihgimberitems, Maths3 contained thveasuresand

Handling Dataitems while Maths4 grouped all of tBdape & Spacigems together. Each of
the bundles, Maths1 to Maths4, had the same tatgtsravailable.

A similar process was used to group the sciencesiiato four bundles: Scil to Sci4. This
process was made easier due to the existence tfrdeeknowledge attainment targets:
Physical Processekiving Things Materialsand the process attainment tarigeestigating
Science the main element of which was recognizing atist. In this case the four
indicators were represented by equal numbers wisignd recombining the items into
bundles was therefore not required.
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The assessment of English focused mainlWoiting with some aspects of tiieading
attainment target incorporated into the items anftrm of identifying the audience for a
given piece of writing, selecting phrases withraikr meaning and so on. The English items
were bundled in the same way as the mathematios ibyy combining similar sets of items
into four bundles with equal totals of Test makegl to Eng4. The two models are
illustrated below:

Illustration of One- Construct and 3-Construct Modds for the Transfer Procedure Test

CFA analysis was applied to data for the whole danipr the boys and for the girls in all
three tests. Analyses were also carried out fonrger’ (born between 1 March 1989 and 31
August 1989) and ‘older’ (born between 1 August888d 30 October 1988) categories of
candidates.

Using the goodness of fit criteria:

= x¥df. <2
= RMR < 0.05
= AGFI>0.8

the one-construct model failed to fit in all caassshown in Table T4. Note that the girls’
data from the Supplementary Test meets most afritexia but the model failed on the basis
that, for the relatively small sample, the p valpe0.000) showed a significant difference
between the correlation/covariance matrices.
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Table T4 Goodness of fit criteria for the one-constict model for all three tests

Test 1

Sample N x%df RMR AGFI Fit?
All 1288 3.456 0.027 0.963 [
Boys 614 2.204 0.031 0.951 [
Girls 629 2.4310.033 0.951 [
Test 2

Sample N x%df RMR AGFI Fit?
All 1270 4.339 0.029 0.953 [
Boys 597 3.109 0.035 0.931 [
Girls 606 2.599 0.032 0.944 [

Supplementary Test

Sample N x%df RMR AGFI Fit?
All 623 3.376 0.038 0.922 [
Boys 280 2.359 0.048 0.884 [
Girls 313 1.819 0.037 0.921 [

The same indicators were used for testing the 3tcoect model and the results are
summarized in Table T5 for the three tests:

Table T5 Goodness of fit criteria for the 3-constrat model for all three tests

Test 1
Sample N x%df RMR AGFI Fit?
All 1288 1.406 0.016 0.986 [
Boys 614 1.197 0.023 0.975 [
Girls 629 1.574 0.025 0.970 [
Test 2
Sample N x%df RMR AGFI Fit?
All 1270 1.733 0.018 0.983 [
Boys 597 1.739 0.026 0.964 [
Girls 606 1.438 0.023 0.970 [

Supplementary Test

Sample N x%df RMR AGFI Fit?
All 623 1.399 0.024 0.971 [
Boys 280 1.208 0.032 0.947 [
Girls 313 1.074 0.029 0.956 [

Clearly, the hypothesis that a single constructehéits the Test is rejected and a 3-construct
(mathematics, English and science) model is acdepte

To confirm the stability of the 3-construct modelwsion, the mathematics, English and
science items was re-grouped into three bundlesvemdundles respectively. The 3-
construct model held firmly regardless how the gemere bundled (see Table T6 as an
illustration of the results for Test 1).
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Table T6 Goodness of fit criteria for the 3-constrgt model for Test 1 (whole sample) using different
arrangements of indicator measures

Number of Indicator N X2/df RMR AGFI Fit?
Bundles

4 1288 1.406 0.016 0.986 []

3 1288 1.306 0.013 0.990 []

2 1288 0.937 0.007 0.995 [

In all of the tests, the most parsimonious fithte tata was found to be the 3-construct model
This discovery held true for the overall samplepas genders and for both the ‘younger and
the ‘older’ candidates (though the sample sizeshfedatter make their interpretation
problematic).

Despite the goodness of fit of the 3-construct rhadd the lack of fit of the one-construct
model, however, the high disattenuated correlataefficients () between the 3-constructs

in the model (see Table T7) suggest that the Tagtmavertheless behave in the manner of a
one-construct model.

Table T7 Disattenuated correlation coefficients bateen the constructs

Disattenuated Correlation Coefficients (f)

Test Maths & English Maths & Science English & Sciace

Test 1 0.853 0.915 0.898

Test 2 0.872 0.870 0.899
Supplementary Test 0.816 0.837 0.940

The most likely explanation of this would be whatermed the Positive Manifold effect.

This effect results from the pupils experiencing same teacher, the same teaching style and
the same degree of importance attached to eatte glubjects: mathematics, English and
science. As a result, it is possible that the adattéis do not view the Test as three separate
sub-tests addressing each of the subject areas) fadt, they see it as a single test not tied to
any particular area or subject. Practice and ans# focus on test-taking strategy would
consolidate the perception of the Test as a unéatigy in the candidates’ minds and the
result is partial single-construct performance fritv@ Test.

Item Facility

One of the characteristics of any test, which iscthat creating a rank order according to the
aspect of the candidates that is being measuréthtists items gather maximum information
about the attainment of candidates. Items thavemg difficult and items that are very easy
are considered to be poor as most candidates@atiticorrect and correct respectively.

Only candidates at the extremes of ability showdiffgrences from the large majority, the
very able getting the difficult items right and thery weak getting the easy items wrong.
One of the characteristics used to assess thaygohhn item is its ‘facility’ value. On a

range of 0 to 1, O represents an item that no-etergght and 1 represents an item that
everyone gets right. The aim in any test then ré¢ate items that have facility values around
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0.5 as such items maximize the information andifat@ rank ordering The facility values of
the dichotomous item3in the three tests were examined and are repirt€able T8:

Table T8 Facility values for Test samples

Testl Test2 Supp Test
No. of ltems 65 69 70
Facility %Candidates Noof % Noof % No of %
Value Correct Items Items Items ltems Items Items
<0.4 0-40 2 3 0 0 2 3
0.4-0.6 41-60 15 23 9 13 13 19
>0.6 60+ 48 74 60 87 55 79
>0.8 80+ 31 48 30 43 30 43

Table T8 shows that Test 1 and the Supplementasyhiexe around 20% of their items with
facility values from 0.4-0.6 while Test 2 has o@BR6. These proportions indicate that there
are as few as 1-in-7 and at most 1-in-5 itemsgbhpport rank ordering. As can be seen from
the table, this means that more than 40% of tmest& each test were answered correctly by
more than 80% of the children. As for ‘hard’ quess, Test 2 has no items that were
answered by fewer than 40% of the candidates andttrer two tests have only two each.
Since the items attract a score of 1 or 0, thendtear from Table T8 (3row) that more than
60% of the children scored more than 70% on thieadamous items.

Frequency analysis shows that for the large mgjofipupils in the sample, all three tests
may be described as ‘easy’. In Test 1 and the Supgitary Test, for example, over 65% of
the candidates completed more than 70% of the itamrsctly (see Figure T1 for an
illustration of this in relation to Test 1). TesiWas somewhat easier with 74% of candidates
getting at least 70% right (Figure T2). Althougle tomparison of the Test 2 with the Test 1
and Supplementary Test figures suggests a problemriability between papers, the high
scoring in all three tests provides evidence ofoaenworrying problem; that the score
distributions are closely bunched and are at tgk Bihd. This is illustrated with data from
Test 1 in Figure T1:

15 ltems that are marked simply as correct or inarre
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No. of Candidates

Figure T1: Test 1 Score Distribution
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Note that 84% (19% + 65%) of the children doing fhest achieved more than 60% of the
available marks. The ‘easiness’ of the three tesist raise questions about all such tests and
not just the 1998/1999 version. We will returnhestquite serious problem later in the report.

No. of Candidates

Figure T2: Test 2 Score Distribution
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There is clear evidence from the results to sughestthe science questions prove easiest of
all the questions in each test, and do not diffeanbetween candidates as well as either the
mathematics or English questions. The science shsi#bution is therefore more markedly
bunched at the high end of its scores than eitl®h@matics or English. This is illustrated in
Figure T3 for Test 2.
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Figure T3: Mathematics, English and Science Scoreifiribution for Test 2
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The ‘easiness’ of the science sections of the tta®is is borne out in Table T9, which shows
that while the mean score for mathematics and Emglverages around 70%, that of science
is between 82% and 85%.

Table T9: Mean raw scores and mean scores as a pentage of the maximu
score for mathematics, English and science in eadiithe three test

Mathematics ~ English Scienct

Sample Mean % Mean % Mean %
Test 1 17.76 68 17.51 67 19.47 85
Test z 18.61 72 1955 75 19.29 84
Supplementary 18.35 71 17.43 67 18.78 82
Average 18.24 70 18.16 70 19.18 83

The lower weighting (0.3 compared with 0.35 for heahatics and English) and relatively
high average (mean) scores in science can leadddwhntage for those who have relatively
low scores in the science sections. Despite haiegame total Test score to begin with, for
example, candidates with low science scores maypmith lower final scores (after age
adjustment, standardization and weighting) thamicktes who score relatively more in
mathematics and/or English. This effect is illustdain Table T10 for three candidates each
with a total Test score of 119 out of 150.

Table T10: lllustration of outcome of standardizaton and weighting on candidates' final score

Total Final
Candidate  DoB Mathsl Maths2TotMaths Engl Eng2TotEng Scil Sci2 TotSci Score Score
1 02-May-89 21 25 46 20 18 38 18 17 35 119 20t

2 11-May-89 20 22 42 16 17 33 23 21 44 119 20¢€
3 21-May-89 21 20 41 15 21 36 19 23 42 119 20¢€

1 02-Jul-88 21 25 46 20 18 38 18 17 35 119 20¢
2 02-Jul-88 20 22 42 16 17 33 23 21 44 119 207
3 02-Jul-88 21 20 41 15 21 36 19 23 42 119 207

The first half of Table T10 presents the scorethefthree candidates with very similar
birthdays and therefore very little difference geadjustment. The final score for the child
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with the relatively low scores in the science sewtiof both tests is three marks less than the
scores of the other two children. The differendsesrbecause the science scores fall below
the average (mean) score for science (around &9Taae T9). The process of
standardization, which uses the mean score, anslitteequent weighting can therefore
introduce an artificial difference between the dteh.

The lower half of Table T10 shows what happens vthege children, with the same score
profiles as the children in the top half of theléalare processed on the basis of identical
ages, mean scores and standard deviations in é#uoh Dest sections. The standardization is
therefore identical for all three children but theighting introduces the opposite effect to
that observed in the top half. The relatively héglores in the sections weighted by 0.35
(mathematics and English) produce a higher scaorthé&t child in comparison to the other
two. These children had the same Test score buedcelatively highly in science, which is
only weighted by 0.30.

Differential ltem Functioning

Although CFA confirmed that the tests behaved sirhyilfor the samples of boys and girls, it
was important to examine the item performance etdsts. Differential item functioning
(DIF) is used to measure the difference in the thay the individual items function within a
test for two groups of candidates. In this caseywsee considering boys and girls with equal
Test scores and comparing their performance on @ftie Test items. Having the same
score in the Test enabled the two groups to beiderexl as being matched in terms of their
level of performance on the Test. Any differenghsrefore, in item functioning can be
attributed directly to the item itself and not tdifference in performance on the Test
construct.

Using the modal score in each case, the candidaties$his score were regrouped as boys or
girls for the gender analysis and as ‘younger’ (appnately 20% of the youngest in each
sample) and ‘older’ (approximately 20% of the otdgsldren in each sample) for the age
analysis. Table T11 provides the details of thesarple sizes.

Table T11 Sub-samples of boys and girls and ‘youngeand ‘older’ candidates

Modal Score  Boys Girls  Younger Older

Test 1 56 27 38 11 10
Test 2 65 33 30 10 23
Supplementary Test 60 16 19 11 6

The Mantel-Haenszel method of DIF uses the numbeomect and incorrect responses for
each group for every item in the Test. Items fworghg in the same way for two groups of
candidates have values equal to 1.0. The extent to which the itkmstion differently for
each group can be determined by the deviationa thalue from 1. As with the

confirmatory factor analyses, the age sub-groupe waatively small and any results

relating to them need to be treated with cautidre gender sample sizes were larger but a
number of the contingency tests failed as thesiedl in some instances was too small. These
small cell sizes arose from the ‘easiness’ of #ststi.e. the ‘incorrect’ cells occasionally had
values less than 5.
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DIF analysis identified eight items in Test 1 tpatformed significantly differently for the
boys and girls and nine that were answered sigmflg differently by younger and older
candidates. Test 2, with very high success ra@%{6candidates completing more than 84%
of the items correctly) produced no gender-biagsmns and only three for age. The
Supplementary Test was particularly prone to sswitsamples and is not reported. Table
T12 provides an excerpt of the contingency testasglts for Test 1 as an illustration. The
difference in the proportions of boys and girlsva@isng these eight items was significant.

Table T12 lllustration of contingency analysis reglts for DIF by gender and age (Test 1)

Iltem Correct Incorrect a Facility Value

Boys Girls Old Young Boys Girls Old Young Gender Age Boys Girls Old Young
1 20 37 10 11 7 1 0 0 0.077 - 0.74D.974 1.000 1.000
2 23 24 5 9 4 14 5 2 3.354 0.222 0.85P.632 0.500 0.818
3 18 36 8 10 9 2 2 1 0.111 0.400 0.667 0.947 0.80C 0.909
4 14 7 3 3 13 31 7 8 4769 1.143 0.51¢ 0.184 0.30C 0.273
5 21 36 8 10 6 2 2 1 0.194  0.400 0.778.947 0.800 0.909
6 23 34 9 10 4 4 1 1 0.676  0.900 0.85R.895 0.900 0.909
7 16 9 6 2 11 29 4 9 4687 6.750 0.592 0.237 0.60C 0.182
8 11 26 5 4 16 12 5 7 0.317 1.750 0.407 0.684 0.50C 0.364

Note that the shaded items show patrticularly proged differences in correct answers
between the boys and girls, differing as they dfaaility values by more than 0.25 (25%).
Items 4 and 7 were easier for the boys while 3&ne@re easier for the girls.

Mean Score Comparisons

The sample frame covered ELB area, school managegpe) the proportion of free school
meals (FSM), school size, pupil age and genderastimportant to assess whether
candidates in the different sub- categories ofdtggsups performed differently to any
significant extent on the tests. Tables T13-T1&@néthe Analysis of Variance results of the
various comparisons carried out (NS = not significa = probability, SS = small sample).

Table T13 Candidate numbers and mean scores by ELB

TEST1 TEST2 SUPP. TEST
ELB (F=5.36, p<0.001) (F=3.11, NS) (F=5.61, p<0.001)
N Mear N Mear N Mear
BELB 27¢ 53.7i 27C 54.1¢ 237 56.61
NEELB 21¢ 56.1¢ 271 57.8% 107 54.01
SEELB 34z 55.5% 327 58.81 147 51.7¢
SELB 88 57.3¢ 49 58.8¢ S¢
WELB 34z 53.1¢ 33¢ 56.0( 114 54.1¢
Total 126¢ 54.7: 125¢€ 57.4¢ 60% 54.61

The results on these comparisons show no fixeenpatEubsequent t-tests established that in
Test 1 the BELB and WELB candidates’ mean scosggisificantly less than that of the
candidates in the other boards but the pattermetisepeated for the other tests.
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Table T14 Candidate numbers and mean scores by AMAGEMENT TYPE

TEST1 TEST2 SuPP. TEST

MANAGEMENT (F=8.69, p<0.001) (F=7.50, p<0.001) (F=6.18, p<0.001)

N Mean N Mean N Mean
Controlled 877 54.17 799 56.83 285 53.97
Maintained 333 55.15 400 57.91 273 54.08

Integrated SS SS SS

Voluntary (Prep) 47 62.06 46 64.30 51 60.82
Total 1257 54.74 1245 57.48 609 54.61

Although the numbers are relatively small for thegaratory schools (Table T14), they are
nonetheless secure enough for the comparisonfi.three tests, subsequent t-tests indicated
that the mean score of the preparatory school samgé significantly higher than the means
of the other groups.

Table T15 Candidate numbers and mean scores by proption of FREE SCHOOL MEALS

TEST1 TEST2 SUPP. TEST

%FSM (F=15.00, p<0.001) (F=8.78, <0.001) (F=5.53, p<0.001)

N Mean N Mean N Mean
0-10 572 56.18 590 58.78 300 56.19
11-30 499 54.25 456 56.88 155 54.21
31-50 132 53.97 167 56.10 153 51.86

51+ 66 47.44 43 51.37 SS

Totals 1269 54.74 1256 57.48 608 54.61

Table T15 shows that there were significant diffiees among the means of the groups,
depending on the proportion of free school meaM}&éntitlements that the candidates’
schools had. Subsequent t-tests indicated pupsishinols with 51%+ of the children entitled
to free school meals achieved significantly loweyam scores than the other groups in Test 1
and Test 2(the 51%+ sample was too small for thgpBmentary Test).

This trend, based on the proportion of FSM entidatnwas endorsed with the 11-30%
group’s mean score being significantly less thaa tii the <10% group for Test 1. For Test 2
the difference was even more pronounced with thenseore of pupils in schools with less
than 10% free school meal entitlements doing sicamtly better than any of the other
groups. For the Supplementary Test, the 31-50%jpgcontinued the trend with a
significantly lower mean score than the <10% group.
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Table T16 Candidate numbers and mean scores byc8ooL Size

TEST1 TEST2 SuPP. TEST
Size (F=0.24, NS) (F=0.35, NS) (F=3.62, NS)
N Mean N Mean N Mean
<90 207 5457 210 58.02 91 56.10
90-189 199 54.33 242 57.55 153 56.07
190+ 863 54.87 804 57.32 370 53.65
Totals 1269 54.74 1256 57.48 614 54.61

Table T17 Candidate numbers and mean scores byck

TEST1 TEST2 SuPP. TEST
AGE (F=1.67, NS) (F=1.49, NS) (F=1.37, NS)
N Mean N Mean N Mean

Oldest 3 Months 182 55.57 205 58.08 115 55.96
Next 3 Months 170 56.32 209 58.17 98 55.07
Next 3 Months 147 53.79 167 56.28 92 54.09
Youngest 3 Months 188 55.37 228 58.34 106 53.08
Total 687 55.32 809 57.80 411 54.58

Table T18 Candidate numbers and mean scores byERDER

TEST1 TEST2 SuPP. TEST
GENDER (F=0.94, NS) (F=0.08, NS) (F=0.15, NS)
N Mean N Mean N Mean
Male 614 54.41 597 54.36 280 54.78
Female 629 54.97 606 57.71 313 54.73
Total 1243 1203 593

Examination of tables T16-T18 indicates that sctsixe, age and gender had no bearing on
the performance of candidates. The ‘Age’ pattersoigl for all three sets of data, with all
cell sizes having comfortable numbers of subjects.

Distribution of Grade Allocations
The proportion of candidates in the cohort takimg Test, in relation to the number of

eligible candidates (i.e. pupils in Year 7 in prijmachools), has remained more or less
constant at between 68-70% since 1994/1995, asrg#mated in Table T19.
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Table T19 Proportion of candidates in the cohort thing the Transfer Test in relation to the number of
eligible pupils

Year Year 7 Pupils No. Entered %Entered

1999/200i 25725 1760¢ 68
1998/199! 2656: 1797¢ 68
1997/199 26801 1822¢ 68
1996/199 2626« 1826 70
1995/199 2632¢ 1799t 68
1994/199! 2579( 1817¢ 70

Since 1995, the quotas for each grade A to D haea Bet in the following proportions:

Grade A is awarded to the top 25% of the entiregagap eligible to sit the tests, B1 is
awarded to the next 5% of the pupils, B2 to thet B8%&, C1 to the next 5%, C2 to the next 5%
and D to those remaining (CCEA, 1998).

With 25,727 pupils in Year 7 in 1999/2000 (CCEAQR8), 25% represents 6,432 candidates.
Therefore 6,432 of the highest scoring entrantheéol ransfer Test in 1999/2000 were to be
given an A. The number of candidates theoretidgallyach of the following bands is 5% of
25,727 i.e. 1286. Table T20 summarizes the prajeatenbers of candidates in each grade.

Table T20 Numbers of candidates awarded grades A 1 in 1999/00 (17,606 entrants)

GRADE
A B1 B2 C1 Cc2 D
% of Eligible Population (25,762) 25 5 5 5 5 Remainder
Projected No. (from 17,606) with 6432 1286 1286 1286 1286 6030
Each Grade
Projected % of Entrants 36.5 7.3 7.3 7.3 7.3 34.2
Actual No. with Each Grade 6633 1416 1335 1456 1333 5433
Actual % of Entrants 37.7 8.0 7.6 8.3 7.6 30.9
Actual % of Eligible Population 25.8 5.5 5.2 5.7 5.2 Remainder

As proportions of the cohort of 17,606 that enber Test, the third row of Table T20 shows
that these numbers represent grade quotas of38,5/.3, 7.3 and 7.3% respectively for the
grades A to C2. In this manner the 45% of all gaesentrants (based on the population of
children in their last year of primary school) bews approximately 66% against the cohort
of Test candidates.

Having established the projected percentages im gaclé®, it is possible to carry out an
analysis of the sample data to investigate howegadduld have been allocated to the

16 Arguably the sample should be subjected to theesgumta proportions (25%, 5% etc) as the eligible
population would be if all pupils entered the T&sir the purposes of this study, however, it wasiered
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candidates concerned if the sample tests had tilé&sn their ‘real’ Test. Table T21 presents
the details of the allocation of grades on thesabithe raw scores.

Table T21: Candidates' scores and grade limits fothe combined Test 1 and Test 2

Score as % of Pupils
% of with this
Questions Score Grade
Score Correct or Better Limit Grade Range
124 83 34.88
123 82 37.15 36.50 A
122 81 39.20
121 81 40.93
120 80 43.30
119 79 44.71 44 45
118 79 47.73 AtoD
117 78 50.76
116 (1 90.0/ 52.01
115 77 56.48
114 76 58.64 18
113 75 60.26
112 75 61.88 60.97
111 74 63.50
110 73 65.44 Marks
109 73 66.74
108 72 67.60
107 71 68.79
106 71 70.19 69.18
105 70 71.71 v

The most striking matter to note on examinatiothef table is the fact that candidates who
scored as many as 105 of their answers correcgfaimaximum of 150, would have been
awarded a D. This means that children with 70%hefanswers correct would have ‘failed’.
To be given a ‘failing’ grade with such a high poojon of correct answers is simply
unheard of and is very difficult to justify. As tielildren will likely feel they have scored
well, the potential for the award of a D to addfosion to their disappointment is all too
clear.

Table T21 illustrates the spread of scores actasgtades, using the data from Test 1 and 2
combined, and brings into focus other problems@atead with the overall grading. Column
4 lists the percentage of the candidates associathaach grade. Note that the A grade is
actually awarded to slightly more than the 36.5%jquted from Table T20 as all candidates
with a score of 123 (the score at the A/B1 boundarg given an A i.e. 37.15%. Once the
A/B1 boundary has been established, identificabibiine subsequent boundaries derives
from the application of the fixed quota percenta§€gh B1 being the threshold percentage
for A+7.3% (44.45%), B2 being the threshold peragetfor B1+7.3% etc (i.e. from the

best to simulate as much as possible the ‘usualigistances of the Transfer Test i.e. with arowdt of the
eligible population taking part and the percentqgetas adjusted accordingly.
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table, 44.71+7.3 = 52.01%), the projected threspeldentages are as presented in Table
T22:

Table T22 Projected grade threshold percentages

Grades
Bl B2 C1 Cc2
Threshold % 44,4 52.01 60.97 69.1¢

Another important point to note from Table T21hattthe grades are spread over 18 marks.
This means that the six grades A to D are sepalst@ast 12% of the marks available.

In considering whether the grades awarded withsringe are to be trusted, educational
testing conventions demand that the candidatesesahould be considered in the light of
what is known as th8tandard Error of Measurement (s.e.nthe s.e.m. gives an indication
of the precision by which the observed score orT#st (i.e. the raw score) reflects the
candidate’s performance in the construct being oreds’. It is calculated from the standard
deviation (SD) and reliability using the formula:

SEmneasure= SD xV1 — reliability of test

The s.e.m. for each test and for the combinatiohest 1 and Test 2 is given in Table T23
along with details of the standard deviation insheres (SD) and the reliability coefficients.

Table T23 Standard deviations (SD), reliability andstandard errors of measurement (s.e.m.) of the tlee
tests individually and of the combined Testl and T& 2

Test SD Reliability s.eem  1.96 x s.e.m.
Test 1 10.62 0.89 3.47 6.80
Test 2 10.92 0.91 3.27 6.41
Supplementary Test 10.99 0.90 3.39 6.64
Testl & Test 2 20.26 0.95 4.75 9.31

Once the s.e.m. is calculated it is possible tatifle with 95% confidence, the range in
which a candidate’s true score lies i.e. it offermeasure of how valid the inferences drawn
about the candidate’s performance on the measwrestract are. The 95% confidence range
is (1.96 x s.e.m.) marks above or below the TemtesdVith an s.e.m. of 4.75 for Test 1 and 2
combined, the true scores of candidates therefmre the potential to be approximately 10
marks above or below their actual scores. Sinced&s span the five grade boundaries, the
potential for misclassifying a child’s true gradevery clear. This may be illustrated by an
example.

" The ‘true score’ is the score that would be otetdiif any errors inherent in a single sitting, @xsing from
distractions, ill-health, undue stress etc., weraaved through multiple sittings. It is an intefoaally accepted
convention for determining the confidence to be@thin inferences made from raw test scores.
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Consider two candidates, Gary, who has a Test s¢dr&3 and Siobhan with a Test score of
124. Grading them according to the Test score gBaay a C1 and Siobhan an A. Yet we
can only be sure, at the level of 95% confideritat Gary’s true score lies somewhere in the
range 103 to 123 and that Siobhan’s true scoretisa range 114 to 134. Table T21 shows
that Gary’s true grade could be the C1 awardetlanuld be a D, C2, B2, B1 or an Al
Similarly, Siobhan’s true grade could be an A asr@ed or it could be a B1, a B2 or a C1!
The potential misclassification of a child’s gradepending on where their score lies in the
rank order, is therefore up to three grades egluker of their given grade.

The number of children at risk of misclassificatiersummarized in Table T23.

Table T23 Predicted proportions and numbers of canidiates with secure grades and with grades that are
in the misclassification zone

Grade Predicted % Predicted Number
Secure A(with 11 or more marks above A/B1 boundary) 11.7 053,
A (with less than 11 marks above the A/B1 boundary) 552 4,487
Candidates with marks between the A/B1 and C2/Dnhtaties 33.0 5,819
D (with less than 11 marks below C2/D boundary) 12.2 2,148
Secure D(with 11 marks or more marks below the C2/D boupda 17.6 3,099

Note that the study suggests that approximatel@®bdd the candidates are securely graded
by the Test, i.e. that inferences drawn on theshafsiheir scores are reasonably safe. These
are the 2,053 secure A’s and 3,099 secure D’s wiedbutside the 95% confidence intervals
that span the grades.

However, approximately 4,500 A’s, whose Test scbeegp to 10 marks above the A/B1
boundary, could potentially be misclassified .He tnain potential misclassification zone
(between the A/B1 and C2/D grade boundaries) &éui%,800 candidates might be wrongly
graded. Grade D candidates, with scores within &fkenof the C2/D boundary (2,148
children), are also at risk of misclassification.

CONCLUDING REMARKS

One-Construct vs. 3-Construct Models for the Transfr Test

Despite the fact that confirmatory factor analy§l&A) rejects a single construct model in
almost every case, most test theorists would indéethe CFA models in this study as uni-
dimensional for all practical purposes. All of iihéer-construct disattenuated correlation
coefficients were very high though few of the 958fftdence intervals associated with these
included unity, another weakness in claiming umigisionality. CFA also confirms that, for
all practical purposes, the tests measure boygiaiscand younger and older candidates (as
defined earlier) in the same way. The fact thatsén®e construct model fits across gender or
across age indicates that the Test measures wiignificant bias.
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The high inter-correlations of the 3-construct maie explained by what psychometricians
call the Positive Manifold Effect. Ceci (1994, d.2), writing in the context of the American
curriculum, summarizes this well established eféectollows:

In this same vein, Cronbach has remarked thatdirelation between verbal and
guantitative abilities may be an epiphenomenomahdividual’s being jointly

trained in both*The high correlation between verbal and numeriahllities is due

in part to the fact that persons who remain in sitlaye trained in both types of
content” (Cronbach, 1970, p. 479). One can easily imadiaea skill that is suddenly
deemed important enough by the dominant cultufeetmcluded in its schooling will
correlate highly with other skills taught concuttgnsuch as verbal and numerical
skills. Thus if cooking, computing, and cartograptsre suddenly inserted into the
school curriculum, they, too, would tend to interrelate.

This study’s finding that a one-construct model algays rejected in favour of a 3-construct
model, even though there was significant evideri@ne-construct behaviour, has been
replicated in a number large scale studies in tBA.U

Recently, McCardle and Horn (in press) and Loefll®89) present impressive
evidence that differential structural models oéllgctual development can be fit to
the same matrix of means, standard deviationscamdlations and these various
models can be quite dissimilar, despite their egaivalent fit. (Ceci, 1994, p. 112)

Item Facility Values and Differential Functioning

The Transfer Test aims to discriminate betweenlpigy separating them maximally on
achievement. Basic psychometrics teaches that wgthdacilities near 0.5 enable maximum
information about pupil attainment to be gathehéety easy items (with facilities close to 1)
and very difficult items (with facilities close @) lose information essential to the
establishment of a stable rank ordering of pupiéility value analysis in the samples in this
study revealed very few items with facilities n@a6 and indicated that very high proportions
of candidates would be expected to score highlyGf#o+ taking the tests completed more
than 70% of the items correctly.

The very high facility values encountered in thedgtalso militated against accurate
differential item function analysis because so flmams were answered incorrectly. This
gives rise to small cell size problems and rengéemnalysis unsafe for some of the items. In
general though the analysis suggested that the jteith only a few exceptions across the
tests, were answered in similar proportions bybthys and girls and the younger and older
candidates.
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Test Reliability and Grade Allocation

The tests’ internal consistency measures — thotfeedhree individual tests being
approximately equal to 0.9 with the Test 1 & Tesbnhbination being 0.95 - were
acceptable, although this is always a judgemenhtNattall and Willmott (1972, p.42),
writing in the context of public examinations swashthe Certificate of Secondary Education
(CSE) and the General Certificate of Education (B @EBsited the following “standards”:

In practice, there is likely to be a differencevibetn subjects in the value of this
upper bound [on reliability], with those having tmere precise marking schemes
(e.g. mathematics and the sciences) having an iggoerd near 0.98, and those with
the less precise marking schemes (e.g. Englislubaggessay) having a rather lower
upper bound (0.8 - 0.9). ... For multiple-choice exaations, reliabilities from 0.90

to 0.97 are considered good, and are typical ot mel-constructed tests. Values
from 0.80 to 0.90 are fair, whilst reliabilitieslbes 0.8 are treated with some caution.

All three tests had standard errors of measuresenin.) of the order of 3.4 and the s.e.m.
of the combined Test 1 & Test 2 was 4.75. Thiswsaying discovery. For the composite
test, the 95% confidence interval for a pupil gda@2 or B1 includes at least two grade
boundaries. Classical test theory holds that scs@parated by less than (4 x s.e.m.) cannot
be distinguished. It follows that scores in adjaggade categories are indistinguishable.
Clearly, the potential for considerable misclassiion remains when composite test scores
are converted to grades.

Misclassification of Grades

No attempt is made to make candidates, parentsarabls aware of the fact that all
Transfer Tests misclassify pupils; that no Tran3iest can measure with accuracy greater
than + 1 grade. The reason for the misclassificagssimple. In any test, which has with a
non-zero standard error of measure, candidatesendtases fall short of (but are close to) a
given grade boundary, can have true scores whickegkthe grade boundary. This study
found that pupils whose observed scores lie ingrade category can have true scores which
can fall as much as thrggeades away. In a detailed analysis of the rditglaf 16+
examinations in Britain, Willmott and Nuttall (19/8emonstrated that typically 25% of
examinees are misclassified in examinations wiialygities of the order 0.9. It must be
emphasized that such misclassification is systamithas nothing to do with the accuracy of
marking.

Please (1971) used the bivariate normal distributioestablish that the percentage of
misclassifications is likely to be nearer 40%. gsitiease’s (1971) analysis it is possible to
estimate that more than 308bthe pupils who take the Transfer Test will lssigned the
wrong grade. It is important to underline that thessclassifications derive from the grading
framework. Errors arising from item scoring andatlig compound this error but the
Transfer Test, as currently constituted, simplyncdammisclassify fewer than three pupils in
10.

Please (1971) offered a solution to the problemratie misclassification, which is worthy of
note in the present context. By reporting gradess imanner that acknowledges test fallibjlity
misclassifications can be reduced to below 10%.ddtite system proposed by Please, a

Transfer Test grade would no longer be reporteBilagor example, but asa[B1 B2]. The
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grades which flank the B1 grade indicate that theeeehigh probability that the pupil should
really be graded A or B2. Instead of grading pu@ils for example, they would be graded:

[B1 B2 C1 c2] under this system. The inclusion of three exteigs recognizes the Test's
fallibility in the B1 to C2 range for the Transféest grades. Pupils with observed scores in
the C1 category have significantly high probal@btof having true scores in grades A, B1,
B2, C2 and D.

Openness

Many of the difficulties associated with the teatatiaspects of the Transfer Test, to which
this present work draws attention, have not comiglt in other than theoretical treatments
before now because access to the necessary infommsprohibited. This study highlights
the importance of openness in high stakes testsasithe Transfer Test. Modern validity
inquiry - which interprets all validity as consttueferenced - includes a consideration of the
social consequences of testing. Given that sigmtiadverse consequences for individuals
can arise from interpreting the grade sequenceCC2B2, B1 as a perfect hierarchy, those
responsible for designing and administering then$ier Test have a clear responsibility to
admit to the Test'’s frailties. This report reprdsemcall for greater openness and
accountability in respect of a test which can hayeofound effect on a child’s future.
Clearly, no test is perfect and the Transfer Ted'signers may feel, with some justification,
that in order to eliminate misclassifications, thage the impossible task of reducing the
standard error of measure to zero. Neverthelesseport calls for information on the
Transfer Test and its weaknesses to be conveyadycte the public.

Standards for Test Administration

While many countries in the world have testing asgessment regimes governed by the
American Educational Research Associatidtandards for Educational and Psychological
Testing(AERA, APA & NCME, 1999), the British examinatidoodies have always avoided
the publication of data bearing on the techniadlfty of their assessment instruments. At a
time when transparency and accountability has leged on a range of agencies which
serve the public, no British testing agency hadiphied a reliability or validity study of any
consequence in the last decade. This is certdielgase with the Northern Ireland Transfer
Test. The silence on Transfer Test information arthNern Ireland rings loud when
contrasted with the approach taken in just thresb@AERAStandards

Standard 1.1 (on Validity)

A rationale should be presented for each recomntkimderpretation and use of test scores,
together with a comprehensive summary of the ewidemd theory bearing on the intended
use or interpretation.

Standard 1.2 (on Validity)

The test developer should set forth clearly howsgesres are intended to be interpreted and

used. The population(s) for which a test is appadershould be clearly delimitednd the
construct that the test is intending to assess Ishimel clearly describedOur Emphasis)
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Standard 2.1 (on Reliability and Errors of Measwath

For each total score, sub-score or combinatiorofes that is to be interpreted, estimates of
relevant reliabilities and standard errors of measent or test information functions should
be reported.

The Transfer Test is a high stakes test and Nartleland pupils deserve the protection of
technical fidelity standards which apply to childresewhere in the world. This report
demonstrates that the grading framework has paldnti significant misclassification; the
inference that a pupil with a grade B1, for exampbes more ‘ability’ than a pupil graded B2
simply cannot be validated.

While testing agencies in countries that have astbfite AERAStandardsan be held to
account for the validity and reliability of themstruments, one could be forgiven the
impression that British testing agencies are acail@ only for their question setting and
marking. Parents who dispute their child’s Tran3fest grade have recourse to a re-mark to
ensure that the correct marks were awarded for ilacthand that these were accurately
totalled. Parents with more fundamental concerne In@ recourse except perhaps to the law.
However, the secrecy that surrounds the Transfstr [€aves the courts with few options
other than to assume that there is a one-to-omespmndence between the Test score and the
child’s *ability’. Adoption of theStandardsvould quickly disabuse the courts of this view
and would give test developers, administratorscamdiidates alike access to powerful
evidence if the need arises for them to argue tase.
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