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Abstract

This paper uses ALIS data to compare academic peaface in two subjects often viewed as
relatively close substitutes for one another ae¥el. The important role of GCSE achievement
is confirmed for both subjects. There is evidentestrong gender effects and variation in
outcomes across Examination Boards. A counterdh&xercise suggests that if the sample of
Business Studies candidates had studied Economart/m0% of those who obtained a grade C
or better in the former subject would not have dspein the latter. The opposite exercise
suggests that 12% more Economics candidates wawe &chieved a grade C or better if they
had taken Business Studies. In order to render m&ass Studies A-level grade comparable to
an Economics one in terms of relative difficultye wstimate that a downward adjustment of 1.5
UCAS points should be applied to the former subje@this adjustment is lower than that
suggested by correction factors based on convemtiguigiect pair analysis for these two
subjects.
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I ntroduction

There has been concern regarding falling enrolmentsertain A-level courses in the UK
through the late 1980s and the 1990s. The inttomtuof the National Curriculum in 1988 was
expected to yield a reduction in student numbersentain A-level courses. In particular,
subjects not included in the GCSE core curriculueneaanticipated to experience a decrease in
popularity in the post-compulsory curriculum. Tées evidence that this has indeed been the
case for some subjects but inclusion in the comgictum has not protected others (e.qg.,
Physics, Mathematics and Chemistry) from decline&-level enrolments over the same period
(see Dearing (1996) and Fitz-Gibbon (1999)).

Over the last decade research into educationabipeaince in the UK has placed an emphasis on
student attainment and school performance. McBhe(3992), Goldstein, Rasbash, Yang,
Woodhouse, Nuttall, and Thomas (1993), SCAA (199mmons, Hillman, and Mortimore
(1995), Fitz-Gibbon (1996,a and 1996,b), Gray, Gioh, and Jessof1996), Thomas and
Mortimore (1996), Goldstein (1997), and Coe and-Htbbon (1998) provide examples of this
particular interest. The research agenda in ttga &as been given impetus by the systematic
publication from 1992 of school and college exartigmaresults in a series of ‘league tables’.
These now constitute an important part of the laape of the educational system in England
and Wales and cover both GCSE and GCE A-level sthj@he ‘league tables’ are intended to
increase transparency and monitor the performanteeducational institutions. The
development of these tables and the extension af spbject enrolment provide educational
institutions with obvious incentives to exclude Wwea students from the more ‘difficult’

subjects and enrol them on less demanding coursaslér to ‘grade maximise’

It is against this background that concern has leepnessed about falling enrolment numbers in
Economics at all levels of education in the UK. hisrth and Evans (2000) report a 50%
decline in numbers taking A-level Economics over plast fifteen years. Hurd, Coates, and
Anderton (1997) note a corresponding increaseearptipularity of Business Studies through the
1990s, suggesting perhaps that these two subjectsdp close substitutes for one another
Indeed, such substitution possibilities were cligdHeads of Economics Departments as part of

! Adnett, Bougheas and Davies (2002) examine in rdetail the nature of the incentives created bydihasi-
market reforms in education and analyse some afithplications.



the explanation for the reduced popularity of Ecoits degree programmes at university-level
(see Machin and Oswald (2000)).

Figure Al in the appendix provides some recent emeen the national trends in enrolments
for Business Studies and Economics at A-level. &tudiumbers in Economics fell by 48%
over the eight-year period from 1992 to 1999, willesiness Studies enrolments increased by
nearly 80% over the same period. Though not regdart this figure, the Economics share of A-
level candidates fell by half and that of Busin8ssdies rose by nearly three-quarters over these
years. By 1995 the number of students sitting eéxations in Business Studies exceeded that
for Economics. However, the aggregate number oélicates doing both subjects declined by
about 5% over the period under consideration reflgehe strong growth of interest in other A-

level subjectd

It might also be useful to review the trend in Ade performance in both subjects over a
comparable period. Table Al of the appendix repthre distribution of examination grades for
both Economics and Business Studies candidates ff®82 to 1999 in England. Several

features warrant comment. There appear to have beeghly twice the proportion of

Economics candidates achieving a grade ‘A’ compacedusiness Studies candidates. In
addition, the proportion failing Economics (i.echaving either the ‘N’ or ‘U’ grade) has

generally been above the failure rate associatddBusiness Studies. However, taken together
both Economics and Business Studies have expedemgeneral decrease in their failure rates
over the period covered. This may partly be exgdiry syllabus development (e.g., the
introduction of modular courses), revisions to $ject content, modifications to the marking
criteria, or a more efficient policy pursued bytihgions in matching students to courses where
their comparative advantage lies. Neverthelessavmrage, Economics candidates achieve

better grades than Business Studies candidates.

The fall in enrolments in A-level Economics impacts the potential numbers interested in
pursuing undergraduate degree programmes in Ecasomithe UK. Ashworth and Evans

(2001) found that the early study of Economics ueficed choice at both A-level and

2 The substitution is also partly facilitated by th@se with which existing staff in most schools antleges can
move from Economics to Business Studies teaching.

3 For instance, enrolments on Communications Stuthesses have risen by nearly 90% over the corralpgn
period (see DfEE (various issues)).



university. The decline in the number of Economics undergatetuis a matter of concern to

university departments, and of some interest tamider Economics profession within the UK.

A number of reasons are usually adduced for thdinieg trend in the A-level numbers
studying Economics. These include the increasedorumi competitor subjects at A-level, the
abstract and mathematical nature of the subjeatlest perception regarding its difficulty,
anticipated examination performance, the core cuiuim offered at GCSE (which excludes the
study of Economics), the nature of A-level Econangyllabi, and the perception that a

relatively severe grading policy is adopted by Enuits examiners.

University admissions tutors and increasingly erppie base their recruitment on A-level
grades. They represent to some the ‘gold standdrtlie English education system. It is the
case, however, that some A-levels are more demaraidghallenging than others and a crude
comparison of points may thus be misleading (sesxibg (1996)). The topic of comparative
subject difficulty at A-level has been researchedhe educational literature. Fitz-Gibbon and
Vincent (1994) used a number of different methode®gncluding subject pair analysis and
reference test (or ‘value-added’) procedures torinfthis issue. The advantage of the subject
pair approach, and variants of it, is that it yseldset of correction factors designed to render a
particular A-level subject comparable in terms dficulty with other subjects. Using A-level
data from 1993, the authors concluded that graddsconomics should be increased by about
one quarter of a letter grade and Business Stueikeed by one-half to make them comparable
with grades on all other A-levels. This could b&en to imply that a Business Studies grade
should be reduced by three-quarters of a lettedegrt® ensure it is compatible with an

Economics grade.

The more recent analysis indicates a widening indikparity in adjustment factors between
Economics and Business Studies since 1993 (sea&k{R001)). Over the period 1994 to
2000, Economics was classified as one of the test mifficult A-levels out of a total of 35.
The median rank of Economics over this seven-yeeng was & compared to the 37ranking

for Business Studies. The median correction factere 0.67 for Economics and —0.78 for

* The recent work of Machin and Oswald (2000) higtiiggl the decline in the number of UK graduate enusts
applying for PhD programmes at British universitieBhe trends in A-level enrolments may have sonukréct
impact here.



Business Studies. This suggests that a BusinesieStgrade requires reduction by 1.45 of a

letter grade to render it comparable in difficulbyan Economics grade.

The foregoing analysis leads to the inference Bwanomics is a more ‘difficult’ subject than
Business Studies and perhaps more harshly gradstiworth and Evans (2000) confirm this
particular finding using a dataset drawn from 1,@0(evel students. Their analysis suggests
that students may be discouraged from the furttuelysof Economics by the relative severity of
marking/grading mid-way through their A-level coess This is viewed as all the more
surprising given that students taking an A-leveEronomics are in the ‘average to better than

average’ ability group (as measured by average G&LBEeS).

The methodology used by Fitz-Gibbon and VincenBf)%has not been free of criticism within
the educational field. In particular, Goldsteirda@resswell (1996) attacked the methodologies
on both conceptual and technical grounds but Fibb@ and Vincent (1997) provide a robust
defence of their methods. The purpose of our papdo offer some refinements to the
methodologies that inform the issue of comparaswbject difficulty. In so doing we address
some of the criticisms ventilated in Goldstein abbswell (1996) In contrast to previous
studies in this area, we follow Fielding (1999) arsg a limited dependent variable approach to
model performance. We believe our approach prevéttarper insights into the phenomenon of
interest and offers a useful framework for educatiists and others to compare performance at

A-level, thus enhancing judgements on relative esttigifficulty.

The paper provides a comparative analysis of p@adoce in a pair of subjects often regarded as
providing close substitutes for one another. We aterested in examining possible
explanations for the average differential in parfance across the two subjects and inform our
analysis by undertaking a number of counterfactxalrcises. In particular, we explore what
the A-level grade distribution for a sample of Biesis Studies candidates may have been if they
had followed Economics and conversely what a samplEconomics candidates may have
achieved if they had taken Business Studies. fh@s allows us to compute an average grade

adjustment that standardises for difficulty acrib@scomparator subjects.

® In contrast to subject pair analysis we controthimi an econometric framework, for a range of cbemastics that
could potentially affect academic achievement.



The structure of this paper is now outlined. Thetrsection describes the dataset used in our
analysis, followed by a section containing a degion of the econometric methodology

employed. The penultimate section reports the eogpiresults and a final section provides a
summary of our conclusions.



Data

The data used in this study are obtained from tHeeyel Information System (ALIS) Project.
ALIS is the original member of the family of valaelded monitoring systems administered at
the Curriculum, Evaluation and Management CentrEMCCentre) at Durham University.
ALIS provides performance indicators for post—16dents across all sectors of education, in
both private and public schools and colleges, antudes analysis of A-level, AS-level and
Advanced Vocational (AVCE) examinations. It makeparts available to institutions that
participate in the project using responses obtafred questionnaires completed by students in

the participating institutions.

In addition to providing information on performantkee data collected from the questionnaires
contain other individual-level information. The amimation used in our study was collected from
the ALIS+ Basic questionnaire. The specific dataplyed in this study are based on
performance in the 1998 examinations by a sampleeainomics and Business Studies
candidates. The selected sample consists of dgidgad 16 to 19 years who completed two or
more A-levels (excluding General Studies). Onceveadince is made for missing values, 2,086
and 3,453 usable observations are available fon&oas and Business Studies respectively. A
small number of students (87) took both Economiu Business Studies. These are excluded

from our primary analysis initially but are the tecof separate analysis below.

The variables used and their associated summatigtss are reported in table A2 of the
appendix and are briefly discussed in the nextiaectThe set of variables employed includes
measures of prior attainment (average GCSE scagesyer, ethnicity, school-type, parental
characteristics, Examination Board and other Alewtudied. The outcome of interest is the
final A—level grade, which has a natural orderinbhe appropriate econometric methodology

for such an ordinal measure is discussed in thesestion.

For reasons of confidentiality, the data are lichite a number of important respects. It is not
possible to identify either schools/colleges byirttrames or postcodes, or students by their
name or date of birth. It is therefore not possitd match certain factors (e.g., location,
funding, staff/pupil ratios, numbers on roll, teaclor class characteristics and processes, and
the number of teaching sets per college) to theviehglal level data used here. In addition, it did

not prove possible to match prior attainment iha&itGCSE Economics or Business Studies (if



taken) for the sample of students. Furthermorewsee also unable to differentiate between

modular and linear courses from the available bykainformation.



M ethodology

The statistical analysis of grade performance incational research has largely used linear
models with the dependent variable constructed henbiasis of an arbitrary points scoring
system. This approach has been the subject of swithgsm in the educational field (see
Fielding (1999)). If responses are coded O (fod)\to 5 (for A) as in our case, the linear
regression model implicitly treats the differen@dviceen any pair of integer values as the same
(see Greene (2000)). An ordered probit model usimginderlying latent dependent variable

provides one approach that overcomes this limit&tion

Let yi denote an observable ordinal variable coded @45 on the basis of A-level
performance, an(yi* denote an unobservable variable that capturepdtfermance level of the

i™ individual. The performance level can be expréssea function of a vector of explanatory

variables (X) using the following linear relationship:

y =XiB+u where & N(0,0?) [1]

It is assumed thay; is related to the observable ordinal variabksyfollows:

yi=0 if ® <y <6
yi=1 if o<y <6
yi= 2 if i<y <6
yi=3 if B, <y <63
yi = 4 if Bs<y <6,
yi=5 if By<y, < +o

It is clear from the above that the first and tRdniervals are open-ended so for j€4%8;1) =

®(—0) = 0 and for j=5P(6)) = P(+) = 1. If the X vector contains a constant ternernt the



remaining set of threshold parametedg P1, 0, 63, 84] are not identified. The exclusion of a
fixed threshold term facilitates an arbitrary Idoatfor the scale ofy,. The normalization

adopted in this paper 8 = 0. Another identification restriction is alsequired. We can only
identify the parameters of the ordered probit ugdme factor of proportionality. As with the

standard probit, we make the convenient normatimathato® = 1. In general terms, we can

write:
Prob[y=j] = ®(8 — X;B) —®(B.1— XiB) forj=0,...J. [2]
Whered® denotes the cumulative distribution function of st&ndard normal.

The general expression for the log-likelihood fimetof this particular model is then given by:
J
L= > > logd®(® — XB) —PB1— XiB)] [3]
=0 yi=j
Conventional algorithms can be employed to provigeximum likelihood estimates for tlie
parameter vector and the remaining four threshaldrmpeters(;,6,,03,084]. The log-likelihood

function in this case is known to be globally coreésee Pratt (1987))

The pseudo-residuals from the ordered probit moalelused to inform on the adequacy of the
estimated models. Machin and Stewart (1990) peothe@ computational details for the pseudo-
residuals and the relevant efficient score teststie ordered probit model The score (or

Lagrange Multiplier) tests focus on five key prdpes of the econometric specification. These

® one potential econometric problem with the modglpproach adopted is that no attempt is maderteatdor
selectivity bias. Since the magnitude of selech@s effects cannot be knownpriori, some caution needs to be
exercised in the interpretation of our results.

" All the estimation reported in this paper was utalexn using the LIMDEP 7.0 and the STATA 6.0 sofeva
packages.

® The testing principle used is based on the outedywrt gradient (OPG) form of the efficient score (agrange
Multiplier) tests (see Chesher and Irish (19870rme (1990) has questioned the use of OPG-basedlitethe
context of a simple binary probit and demonstrakedr poor finite sample properties in this settingrme (1990)
demonstrated that the null hypothesis was rejecte often than suggested by the nominal sizeetdhkt. The
sample sizes used in our application are relatilaglye. In addition, the implication of the Orni®90) findings, if
they extend to the ordered probit model, is thataweeactually setting our estimated models a miviregent set of
tests to pass.

10



are (i) threshold homogeneity, (i) omitted varid)) (iii) Pseudo-functional forff, (iv)

homoscedasticity, and (v) normality.

The variance-covariance matrix of the ordered pnoloidel is corrected for heteroscedasticity of
an unknown form using a ‘sandwich’ estimator (sedoét (1967)). In addition, since the data
allow us to identify whether candidates studiedtre same institution or not, we use this
information to cluster the candidates by educatiorsitution. Ignoring the clustered nature of
the data in this case may lead to an under-stateofi¢he estimated standard errors, since there
may be a greater degree of homogeneity in perforeanthin rather than across institutions.
The variance-covariance matrices are thus subgeet further adjustment to account for this
particular feature of the data. This adjustmeriaxes the assumption of observation
independence within educational institutions btaires the assumption of independence across

institutiong™,

The primary theme of this paper is a comparisorp@fformance between Economics and
Business Studies candidates. In order to underdakb a comparison, simulation exercises
predicting the grade distribution of Business Stsdicandidates based on the estimated
coefficients from the Economics equation are immgetad. A converse approach is also
implemented. These simulations also enable usssgm@ the overall average differential in

performance by grade category between Economics Buginess Studies candidates into
explained and unexplained parts. The relevant mposition may be undertaken using the
estimated coefficients from either the Economic$érom the Business Studies equation. If we

use the estimated coefficients from the Economicsgon, the decomposition is expressed as:

B = [PL — (8" - X°B%) - d(85, - XPB)]] + [4]

® The omitted variables’ tests will focus on the rofegender interactions given the potential infloerthat gender
differentials in the effects of characteristics nexgrt on academic performance.

0 The pseudo-functional form tests are based on E8HER testing principle conventionally applied ir tinear
regression model (see Ramsey (1969)). The testtheepredicted ordered probit standardised indesed to the
second, third and fourth powers as auxiliary messuo capture model mis-specification. Ramsey (1969
demonstrated the optimality of this polynomial orde Peters (2000) provides some empirical evidemtehe
power of this type of test for a number of diffarémited dependent variable models.

1 This correction to the variance-covariance matsxcomparable to adjustments undertaken by eduedtion
researchers in multi-level analysis. In our amgilan the data could be interpreted as comprigiisg wo levels
(i.e., the candidates and their institutions). réhis insufficient information in the data to tatkee clustering any
further (e.g., by teacher, tutor or class). Golds{@987) provides further details on multi-leveiadysis for the
interested reader.

11



[ &(67 - X°B%) - ®(6°, - X B -F ] (1=0,1,2,3,4,5)

where 4 is the average differential in proportions betwdlea two subjects for thd"jgrade

category, oK and Bkare the ordered probit maximum likelihood coefiitee where the k

superscripts E and B denote Economics and BusiSasdies respectively, the bar denotes
average valuesL?,-E and F,B are the sample proportions in tiegrade for the Economics and

Business Studies samples respectively, ghddenotes a vector of explanatory variables for the
K™ category of individual. The first bracketed comeonon the right-hand side of expression
[4] represents the portion of the averagyjade differential between Economics and Business
Studies explained by differentials in charactersstiThis is sometimes referred to as the
endowment effect. The second bracketed term repteshe unexplained component and this is
sometimes referred to as the treatment effect. édmained component could be viewed as
representing that part of the total differentiabchievement that is justified by differences ia th
level of characteristics or endowments betweenwtegroups of candidates. The unexplained
or treatment effect represents that part of thal wifferential that is attributable to a different

treatment of the two groups of candidates giverdantical set of characteristics.

It is important to note that we could also usedkmated coefficients for the Business Studies

performance equation and the decomposition co@d ke re-expressed as:

A = [[D(O - XEB%) - (6%, - X -PF]  + [5]

[PF — [D(6P - XEB7) - (8%, - X=BA)]] (1=0,1,2,34,5)

The first term on the right-hand side of expresgljnrepresents the explained portion and the
second term represents the unexplained portiore pfbcedure is known as the ‘index number’
approach. The two variants are unlikely to yielthigr estimates for the explained and

unexplained parts given the ‘index number’ probleltnis known that the estimated effects can

12



be sensitive to the choice of coefficient vectoredisin the computation of these two

component¥.

2 The methodology used here is an extension to tihered probit of the Oaxaca (1973) decompositioraftinear
regression model, which has had some popularigyripirical labour economics.

13



Empirical Results

It might be instructive to examine initially sométbe key characteristics of the two samples
used in our analysis. Table A2 of the appendiorespsummary statistics for a selection of the
variables used. The sample of Economics candidgesar better qualified than their Business
Studies counterparts using average GCSE performameesures. The average differential in
GCSE scores is statistically significant and sutges average advantage for the Economics
sample that is close to one-half of one point.ekd] on the assumption of a normal distribution
of Economics GCSE scores, the average BusinesseStoandidate is computed to be located
around the 3% percentile of the Economics distribution. A sfigantly higher proportion of
Economics candidates achieved A/A* grades in Matters GCSE relative to Business Studies
with smaller proportions obtaining a grade C (@s)e A higher proportion of Economics
candidates are in private schools as compared sinBss Studies and are relatively less well
represented in Sixth Form and FE colleges. TheXX@TH. syllabus is the dominant one for the
Economics sample while about three-quarters of iass Studies candidates follow an AEB

syllabus.

The gender balance for Business Studies is relatexeen. The Economics sample has a slight
male dominance. The proportion of female candslat®idying Economics in this sample
appears on the high side compared to national astsn For instance, according to the DfEE,
36% of candidates taking A-level Economics in 1988e female with a comparable estimate
of 46% for Business Studies (see DfEE (variousespu The ethnic mix of those studying A-
level Economics is more varied than for the sangblBusiness Studies candidates. It is worth
noting that a higher proportion of Economics caatkd appear to complement their study of
Economics with a Mathematics and/or a Physics #&v&l. In terms of A-level performance
itself, the aggregate proportion of Business Studi@ndidates in the B/C categories is about
eight points higher compared to Economics candsdateAlmost twice the proportion of
Economics candidates secure an A grade in compatistheir Business Studies counterparts
but a higher proportion also fail. These samplerages are broadly in line with the national

figures reported in table Al of the appendix.

Table 1 contains ordered probit maximum likelihoestimates for both the Economics and

Business Studies equations. The standard errers@rected for heteroscedasticity and for

14



clustering by educational institution, but the atijnent is not found to make a material
difference to any inferences. We do not reporinedes for all variables included in our
specifications. In particular, those relating targntal background and educational levels are
excluded to conserve spate In the first instance, it might be useful todscon the diagnostic
tests for both models and we examine initially BEmwnomics specification. The null hypothesis
of normality in the distribution of the pseudo-disils is not rejected and, as already noted,
appropriate corrections to the variance-covarianedrix have been implemented to deal with
heteroscedasticity. The omitted variables’ testicate that the estimated model is adequately
specified in terms of the modest set of genderacteons included. The overall z-score for
homogeneity in the threshold effects is less thanrelevant critical value but there is some
evidence of threshold variation in regard to theSEMackground variables. The most serious
problem encountered, however, relates to the sogmf RESET value. This may be attributable

to the exclusion of relevant variables or the usandinappropriate functional forth

The Business Studies specification fares less wea#rms of both the goodness of fit measures
and the score tests. Although the normality ass$ims satisfied, it lies close to the boundary
of rejection. The omitted variables’ tests agamicate no role for additional gender
interactions. The assumption of homoscedastiaitthe residual variance is again rejected and
the RESET value, as in the Economics case, indicatene form of model mis-specification.
The constancy of the threshold parameters acrassbles is also decisively rejected with the

dominant source of the overall rejection residimghie set of Examination Board variables.

The result in regard to the threshold coefficidras important implications for the specification
of the Business Studies model. However, it hasdo policy implications in that it suggests
that the thresholds delineating the grade bounslaai® not constant across the different
Examination Boards. This might imply that the #irelds are not consistent with a given
standard and that standards might be subject te siegree of variation across different Boards.
Given the diagnostic values reported, the problppears considerably more acute in Business
Studies than in Economics. Overall, it could bguad, that the Economics specification is

13 On the basis of Likelihood Ratio Tests the joirfeefs of fourteen controls for parental labour éostatus when
the student is sixteen are statistically insigaifit in both Economics and Business Studies modelse chi-

squared values are 6.3 and 14.1 respectively withitecal value of 23.7. The joint effects of foparental

educational level variables are statistically digant in the Economics model but not the Busirgslies model.
The chi-squared values are 11.1 and 4.5 respectiiéi a critical value of 9.5.

14 However, the significant RESET value may be attdble to the neglect of selection effects discussatier.

15



slightly superior to the Business Studies one mm$eof the diagnostics and goodness-of-fit

measures.

Attention now turns to the interpretation of théiraated coefficients. The estimates provide the
effect of an explanatory variable on the standedisrdered probit index and are thus measured
in terms of standard deviations. The estimatedfficeents can also be translated into
probability effects using appropriate formulae (S8eeene (2000, pp.876-877)) and this
conversion is adopted in certain circumstancesntterpin interpretation. The complete set of

marginal effects is not included to conserve space.

The effects of the GCSE background variables aseudsed in conjunction with the Business
Studies estimates later and so our initial focusghen Economics equation will concern itself
with the estimated effects for the other charasties of interest. There are two interaction
terms allowing for variation in gender effects asdnstitution type (i.e., Grant Maintained and
FE College) and one A-level subject (i.e., Artsjeat). The estimated gender effect suggests
that, on average armbteris paribusbeing male increases the standardised indexduwager of

a standard deviation relative to the female bdserobability terms, the point estimate implies
that male Economics candidates are five-percenpaggs more likely to obtain an A grade.
Conversely, males are less likely to fail by jugéntwo percentage points. In addition, females
in Grant Maintained institutions, on average a@etkris paribusdo less well than their male
counterparts in these institutions but male stuglaking an Arts-based A-level subject perform
less well than females taking comparable subje@ise finding that female candidates do less
well than male candidates is in contrast to thekwafr Ashworth and Evans (1999), which

suggested no evidence of a lower female achievemexitevel Economics.

It is sometimes argued that an institution’s chaxeExamination Boards influences student

achievement through the syllabi on offer, modesastessment and the marking schemes
adopted. Hurd, Coates and Anderton (1997) reatt in Economics there has been a major
shift in the distribution of candidates by ExamioatBoards over the last decade. Tymms and
Fitz-Gibbon (1991) identified outcome differentifts Economics candidates in regard to some
Examination Boards in 1989 but subsequent work daklen by Tymms and Vincent (1995) for

1993 detected no such variation. Our empiricalysmasuggests that 1998 candidates following
an EDEXCEL syllabus, on average areteris paribusachieved a higher grade than all others

with an effect on the standardised index, relatvéhe AEB base, of just over one-fifth of a
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standard deviation. This implies that an averagenBmics candidate following this syllabus,
and holding constant all other control variabless waarly five percentage points more likely to
secure an A-grade and two percentage points kdy tio fail relative to candidates in the AEB
reference category. It is worth noting that abérf% of candidates in the Economics sample
followed the EDEXCEL syllabus.

We now turn to the maximum likelihood estimates foe Business Studies equation. The
estimated gender effect is not directly interprigtab this equation given the use of gender
interactions with a number of variables but mogtantantly with the continuous average GCSE
score. We can obtain the approximate effect ofdp@nale on Business Studies performance
using the GCSE average score (from table A2) a821-40.23%5.666 = 0.149. This effect,

expressed in standard deviations, is smaller innmade compared to Economics but again
suggests that being male raises the probabiliseofiring an A grade in Business Studies by just

over one percentage point

It is well established in the educational literattihat GCSE scores provide an extremely good
predictor of A-level performance (see Fitz-Gibbard &/incent (1994)). One would anticipate,
therefore, relatively strong effects from such abkes in the type of performance equations
estimated. The estimated effects of the GCSE sameindeed relatively large and exceed one
standard deviation in both cas®sThere is a statistically significant gender eliéitial in the
effect of GCSE scores on A-level performance fosiBess Studies candidates. In particular, a
unit increase in the overall GCSE score raisesav@rage andeteris paribusthe female A—
level performance by 1.12 standard deviations iyt taises male performance by 1.12 — 0.24
= 0.88 of a standard deviation

15 The estimated standard error for the point estimftbe gender effect in the Business Studies énjui 0.048
thus rendering the effect well determined with aynaptotic t-ratio of 3.1. However, on the basiaaimple t-test,
there is no statistical difference in gender efemtross the two subjects. The absolute asympttdist computed
for this hypothesis is 1.3.

18 A unit increase in the average GCSE score representisiderable academic achievement. If the agerag
student takes eight GCSESs, a unit increase in tkeage score from say five to six could represemtozement
from Cs to Bs in all eight GCSE subjects. Thusyéf wanted to roughly obtain the effect of a orteetegrade
increase in just one of the eight GCSE subjectsyaed need to divide the estimated ordered prodefficient by
eight.

17 Thus, although being male raises performance ininBss Studiesceteris paribus there is an interesting
counter-effect present in that given the GCSE aemeent level, the value-added effect for femaldagi®usiness
Studies is higher than for malegteris paribus
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There is a wider variation in performance by Exaation Board in Business Studies than in
Economics. The range is just over 0.8 of a stahdbaviation. For instance, candidates
following an EDEXCEL syllabus are, on average aateris paribusfive percentage points less
likely to secure an A grade relative to the AEB ébadgth candidates following NEAB five
percentage points more likely to secure an A gratitive to candidates following the base
syllabus. However, the wide range is confined ¢ais that account for only 12% of Business
Studies candidates.

TABLE 1 ABOUT HERE

The effects of GCSE background on performance th Bzonomics and Business Studies are
now examined in more detail. Tables 2 and 3 replogt effects of GCSE Mathematics
attainment level and average GCSE scores on A-lewwlomes respectively. The estimated
effects are computed using stylised individuals sehoharacteristics are explained in the notes
to both these tables.

It is almost taken as axiomatic that competencéasic mathematics enhances the study of
Economics. Table 2 provides some insight on tkgsie and largely confirms the axiom. The
effect of an improved performance in GCSE Mathecsatias differential effects at the top end
of the grading distribution for both subjects. Hkwstance, the effect of moving from a grade C
to a grade B in GCSE Mathematics raises the probabf securing an A grade in Business
Studies by about six percentage points — well bwere the impact a comparable change has on
Economics performance. However, the effect of mg¥rom a grade B to a grade A/A* raises
the probability of securing the same grade in BessnStudies by four percentage points —
slightly over half the impact a comparable changs bn Economics performance. At the
bottom end of the grading distribution, improvensem GCSE mathematical attainment near
the top end of achievement reduce the failure bateconsiderably higher magnitudes for

Economics compared to Business Studies candidates.

Table 3 examines the effect of overall GCSE scanesA-level performance. The table

confirms the important role that these averageescekert in determining the A-level outcomes
of candidates in both subjects. However, theresange important differences between the two
subjects. For instance, if the average GCSE subt@ned by candidates taking these two A-
level subjects was six (i.e., the equivalent ofBdlat GCSE level), the proportion of Business

Studies students achieving a grade C or better dvdsel 88% as compared to 66% for
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Economics students. The average GCSE score gbdsteel in table 3 is low relative to the
average entry requirement for most A-level prograsmin spite of this, in excess of 60% of
Business Studies candidates with this level ofedment and the characteristics noted would
achieve a C grade or better in this subject — gpetlwiee times the rate for the sample of
comparably qualified Economics candidates.

TABLES 2 AND 3 ABOUT HERE

The latter results emphasize not only the impodaot average GCSE scores for A-level
attainment. However, it could also be taken téectfeither the more demanding nature of the
Economics syllabus relative to Business Studiesioae harsh marking policy on the part of
Economics relative to Business Studies examinera, @mbination of both. A counterfactual
exercise may provide a sharper insight into thisi@dar matter. Our approach simulates how,
on average, the sample of Business Studies caedidatuld have fared if they had followed
Economics rather than Business Studies as an A-¢ewese. The converse counterfactual is
also implemented for Economics candidates. Tl fivo columns of table 4 report the actual
distribution of candidates across the six gradegmies for Economics and Business Studies
respectively. Nearly 57% of all Business Studieadidates secured an A-level grade C or
better. If this sample of candidates had folloviEmbnomics instead, only 35.4% would have
achieved grade C or better. Specifically, only% .Wwould have obtained a grade A in
Economics as compared to the 12.2% that actuatiyred this grade in Business Studies. More
significantly, 28.3% of these candidates would htarled Economics — almost three times the

proportion that actually failed Business Studfies

We now undertake the opposite simulation exercgeguthe Business Studies coefficients in
conjunction with the sample of Economics candidatéd/e recognise that the estimated
Business Studies specification performed less thah the Economics one and so some caution
Is required in regard to this particular exercifiethe Economics sample of candidates had taken
Business Studies over 70% would have obtained degtaor better as compared to the 59.4%

that actually did so in Economics. Nearly a quavwteuld secure a grade A. This represents

18 one potential weakness of the counterfactual eserd that the predicted performance for the sarople
Business Studies (Economics) candidates in Ecorso(Bigsiness Studies) is based on the assumptitthihaare
constrained to follow the same Examination Boarthakeir chosen subject. It is not implausiblattaducational
institutions use a different board depending on ghbject. Unfortunately, our analysis cannot dedh this
particular problem.
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almost a doubling of the actual proportion of Bess Studies candidates who achieved this

grade. The proportion failing would be just 6%ailf the rate that actually failed EBconomics.

It might be useful to re-interpret the above resuit terms of a conventional UCAS A-level
point score for the average studéntThis information is provided in the bottom twmws of
table 4. The average Economics candidate obtaanedint score of 5.7 while the average
Business Studies candidate secured a score off3f# average Business Studies candidate had
sat for Economics, the average predicted pointesa@uld have been 3.8. In an ‘index number’
sense, this represents the average reward for skébaof average Business Studies
characteristics using Economics ‘prices’. The agerBusiness Studies candidate would have
been worse-off by three-quarters of a letter gi@eonomics had been chosen in preference to
Business Studies. This could also be interpretedha adjustment required to a Business
Studies grade to render it comparable in difficulty Economics. In contrast, the average
Economics student would have been better-off bylpeme-half of a letter grade if Business
Studies rather than Economics had been chosen. diffieeence in outcome between the two

procedures is attributable to the ‘index numbeohbem.

Table 5 re-expresses this information to providgeeomposition of the total raw differentials

into explained and unexplained parts using expoassf4] and [5]. The point estimates are
sensitive to the coefficients used given the ‘indesxnber’ problem but the pattern is broadly
similar across the two decompositions. Given tteatpr degree of econometric confidence in
the Economics specification, attention is conceeatraon the components computed using the
estimated coefficients from the Economics modédhe Targest average performance differential
between Economics and Business Studies is in tefrtiee A grade category and, on the basis
of the Economics coefficients, most of this is gsed to differences in characteristics (i.e., the
endowment effect). We calculate that about a guaftthe total differential is accounted for by

differentials in the GCSE background variables fdrythe single most important contributory

factor. At the bottom end of the grading distribntthe treatment effect acts to widen the
differential in failure rates between the two sulge while the endowment effect exerts an
opposite influence. This could perhaps be intégor@s indicative of a harsher grading policy
by Economics examiners at the bottom end of thekimgrscale. The final row of table 5

expresses the differential in terms of an averageA®@oint score. The exercise again

19 We use the UCAS points score here to facilitatectiaputation of a correction factor and to allowwmerical
interpretation of the decompaosition analysis.
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illustrates the sensitivity of the ‘index numbermpaoach to the coefficients used. The
endowment differences act to widen the averagerdifitial in UCAS points between the two
subjects with differentials in treatment exertihg bpposite effect.

TABLES 4 AND 5 ABOUT HERE

Finally, we examine the small sample of 87 canaislahat followed A-levels in both subjects.
These individuals were excluded from the economednalysis. In terms of their GCSE
background characteristics, the sample is mordylite be drawn from the Business Studies
population than the Economics population. The ayercandidate in this sub-sample is located
at the 34 percentile of the GCSE distribution for Economizandidates and at the 82
percentile of the GCSE distribution for Businessudi#s candidates assuming normal
distributions for both scores. The average GCSies(5.7) of this small sample is statistically
lower than the Economics sample average (t-test3H8t not significantly different from the
Business Studies sample average (t-test=1.02).adtfition, the proportion of the sample
obtaining grade A/A* in Mathematics GCSE (0.17aiso statistically lower that the Economics
sample average (z-score = 4.3) but not differemmfthe Business Studies sample average (z-
score=0.2). The sample could broadly be definedngsdrawn from a Business Studies rather
than an Economics population. The following tatgieorts the A-level grade distribution of the

sub-sample for the two subjects and an average Ut#8s score.

The comparison in the table is similar in naturettie counterfactual econometric exercise
undertaken in table 4 where we computed what a kaofBusiness Studies candidates would
achieve if they studied Economics. Over two-thioflshe sample obtained a grade C or better
in Business Studies with only one-half performisgagell in Economics. In addition, the failure
rate is twice as high in Economics as in Businesgli8s. The average grade achieved in
Business Studies is 1.3 UCAS points higher thahadhhieved in Economics. The sample size
is acknowledged as small but the outcome is comdondh the econometric-based work
reported in table 4.

Table6: A-Level Gradesfor Matched Pairs

Subject N/U E D C B A Average Total
Score

Economics 6 13 20 19 15 14 55 87

Business Studies 3 1 20 21 20 22 6.8 87

Notes to table 6:
(a) The points scores are weighted averages conhpstag the old UCAS points tariff: A=10, B=8, C=6,
D=4, E=2, N/U=0.
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Conclusions

The primary purpose of this paper was to undertakeomparative analysis of A-level
examination performance for Economics and Busitgisslies candidates. The analysis also
helped to inform some more established issues tevél-performance relating to gender and
Examination Board variability. We find in regard to both subjects that femadadidates
perform less wellgeteris paribusthan their male counterparts. The result forreooics is not
entirely consistent with the findings of AshworthdaEvans (1999) but is in agreement with
Hirschfeld, Moore, and Brown (1995), who detectedeader gap in performance using data
drawn from the more advanced US Graduate Recordniegions in EconomiéS The
estimated gender effect for Economics in our stisdiargely mediated through an intercept
shift. The reasons for the apparent male advarntatjee study of Economics are likely to be
varied and complex, ranging from greater male skitl spatial relationships (see Williams,
Waldauer and Duggal (1992)) to the absence of mubelels or mentors for female students
(Ashworth and Evans (1999)). We are not in a pwsito offer any useful insights that may
account for the gender gap itself. However, it meyide one explanation for a lack of female
interest in the subject at A-level. This depregdinding inspires little confidence that the male
domination of the Economics profession in the Ukshrecently documented in Booth, Burton

and Mumford (2000), is under threat of erosion.

Tymms and Fitz-Gibbon (1991) and Tymms and Vind@805) explored Examination Board
variability for earlier cohorts of examination cagsates in Economics with the more recent
study suggesting no variation across Examinatioar@® Our results are mildly in conflict
with that finding, and we detect a wide variati@n{ost by a factor of four) ineteris paribus
performance across Boards for Business Studiess fiflding was complemented by evidence
from score tests suggesting that the thresholdficeefts of the ordered probit model varied
across the set of Business Studies Examination d8oar This could be interpreted as
confirmation that grading standards are subjecsdme degree of variation across different
Boards. The evidence of threshold heterogeneitpisiderably weaker for Economics, though

it is conceded that the test result is close tontlaegin of significance at a conventional level.

201t should be stressed that our findings and commhssrelate to just one cohort drawn from 1998is ttonceded
that a different picture in regard to say subjéfficdilty, Exam Board variability or gender mightnerge in later
years.

1 Ashworth and Evans (2001) note that the absen@earitical mass of female students studying Econerat
secondary school level also acts as a deterrefeerizales in choosing this subject.
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Thus, despite the efforts of Boards to ensure coamilgty, variation remains for both subjects.

The larger variation in Business Studies relatvd&tonomics may be viewed as unsurprising
given the more settled subject matter of Economatzive to the broader, more heterogeneous,
and evolving Business Studies field. It is corszkthat recent amalgamations of Examination

Boards are likely to reduce such variability in fbeeseeable future.

It is evident that there is a relatively large dyatlifferential between the two samples in terms
of their GCSE background levels. Our econometnalysis confirms the important role of
GCSE attainment in A-level achievement for bothetts. However, there is evidence of some
important differences. An increase in the GCSERdatatics grade from a B to an A/A*, for
instance, increases the share of A-level Econondgoslidates in the top two A—level categories
by approximately nine percentage points — neantgeghtimes the effect for Business Studies
candidates — confirming a greater complementaetyvben these two disciplines than between
Mathematics and Business Studies. In contraststhdy of A-level Mathematics enhances
performance in Business Studies but not in EconsfiicThe average GCSE score exerts a
differential impact on male performance in the subjects. A given GCSE score has a stronger
effect on performance for male Economics candiddtesn for male Business Studies
candidates. A similar finding was not detectedflanale candidates. One interesting finding,
however, is that candidates with GCSE grades ¢mdge average minimum requirement for the
study of A—levels perform considerably better orsiBass Studies than on Economics.

The core theme of this paper has been the implatientof a counterfactual analysis using
non-overlapping samples of Business Studies anddfois candidates. Our general finding is
that in regard to Business Studies, institutiond atudents are broadly making the correct
decisions if the choice being exercised is excklgibetween these two subjects. On the basis
of our analysis, almost 40% of candidates who aeliiea grade C or better in Business Studies
would not have done so had they studied Economitss was found to be largely attributable
to the average GCSE quality differential betweemn tino samples. In terms of the converse
exercise, an additional 12% of Economics candidatmdd have secured a grade C or better if
they had followed a Business Studies course. Timelation exercises tend to support the

notion that the educational institutions are aciimag relatively efficient manner in matching

%2 The weaker effect for Economics may be attributable stronger correlation between achievement-laval
Mathematics and GCSE Mathematics for the Economéeslidates. This might act to attenuate the egtitha
effect for the Mathematics A-level subject in theopBomics specification.
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students to courses. However, if grade-maximimatsoone of the guiding factors underlying
the behaviour of educational institutions, themaa@s scope for improvement. In particular, a
significant portion of the poorer qualified Econ@siicandidates would be better-off doing
Business Studies.

Our empirical results are consistent with the notimat Economics is a more ‘difficult’ subject
than Business Studies. Our econometric estimasasy the preferred Economics specification,
suggest that the correction factor between thestaects is, on average, about three-quarters of
a letter grade. In other words, average Busindsdi€s grades should be reduced by three
quarters of a letter grade (1.5 old UCAS points)réader them comparable to Economics
grades. Our adjustment factor is about half tagmtude suggested by the subject pair analysis
reported in Skinner (2001) for 1998 and may indicttat for these two subjects, at least,
conventional pair analysis over-states the degfeelative subject difficulty. If we use the
Business Studies specification, the adjustment, taewyés just under one-half of a letter grade.
The difference in estimated adjustment factors n8cgated given the conventional ‘index
number’ problem but could also be attributable tsiBess Studies examiners marking within a
narrower range than their Economics counterpafsom the perspective of the Economics
profession, conversion to an Economics standaréappmost appropriate. We thus favour the

adjustment factor based on the Economics coeffigien

Ashworth and Evans (2000) perhaps rightly concltlti ‘economists are grading students
away from the subject’. Given that the newly idimoed AS—level offers greater opportunity for
movement after the first year of study, Economieg/ine more vulnerable to attrition than other
subjects. None of this would appear to augur ¥egllenrolment numbers on either A-level or
undergraduate degree programmes in Economics inUtke However, it is too early to
conclude whether this type of development at Adleared subsequently at degree level, is likely
to impinge on the labour market creating skill $ages with potential for social loss. There is
no detailed empirical evidence yet available onliheader labour market implications of the
substitution from Economics to Business Studiesekgrogrammes in terms of either graduate
employment effects or the private rates of retufundell, Dearden, Goodman and Reed (1997)
noted robust degree effects on earnings, but nepenldent effects were detected for men
possessing an Economics, Accountancy or Law d&Yrel addition, Harkness and Machin

23|t is worth noting that independent earnings effattre detected for women for these particularekegubjects.
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(1999) report an upward trend in the earnings paefmi science, social science and business
graduates through the 1980s and 1990s. Thus,gittniie the case that the enrolment trends
noted here represent a problem for the Economictegsion and its labour market, but not
necessarily for the broader labour market.

It might be useful to conclude on a slightly mowssitive note. We believe the methodology
adopted here might have broader applications farca&tibnalists engaged in research on
comparative subject difficulty. Determining an qdate specification for the attainment models
is indeed a difficult task, but the approach owitiraddresses some of the criticisms levelled at
the existing methods adopted by researchers inetheation field, and might also provide
sharper insights into other academic attainmeressof interest. Our model evaluation
indicated, however, that a further refinement ® ¢éisonometric methodology is required. The
issue of sample selection clearly needs to be @ipladdressed with the performance outcome
modelled in conjunction with subject selection. isThepresents one possible path for future

research.
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Table1l: Maximum Likelihood Ordered Probit Estimates for Performancein Economics

and Business Studies

Variable

Economics

Business
Studies

Constant

Male

Ethnic Background:
White

Black

Asian

Chinese

Other

Mother Tongue — English

—6.105** (0.305)
0.252*** (0.063)

f
—0.022  (0.148)

—0.052  (0.104)

—0.492 *** (0.183)
0.102  (0.148)
~0.086  (0.120

—5.073"* (0.321)
1.492% (0.324)

f
0.035  (0.153)

—0.112  (0.109)

—0.315  (0.222)

~0.150  (0.175)
—8.08 (0.114)

GCSE Background:

GCSE Score
GCSE ScoreMale

1.206*** (0.051)
.'.

1.119** (0.055)
—0.237%* (0.059)

GCSE Maths — A/A* 0.361*** (0.098) 0.308*** (003)
GCSE Maths - B 0.121 (0.072) 0.201***048)
GCSE Maths - C f f

GCSE Maths — D —0.195 (0.276) —0.0430.079)
School Type:

LEA f f

Grant Maintained -0.293* (0.161) 0.113(0.147)
Private —-0.066 (0.104) —0.028 (0.120)
Sixth Form —-0.039 (0.125) 0.111 @n
FE College —-0.044 (0.118) —-0.216*** (0.108)

Grant MaintainegMale
FE CollegeMale

0.443* (0.183)
T

.I.
0.173** (0.083)

Examination Board:

EDEXCEL
NEAB
OCR
Other
AEB

0.232*  (0.092)
—0.076  (0.123)

0.171  (0.122)

0.139  (0.115)

f

—0.415** (0.109)
0.405*** (0.129)
~0.105  (0.097)

1.

f

Other A-L evels Taken:

Mathematics

Physics

English

Statistics & Accounting
Science Subject

Social Sciences Subject
Humanities Subject
Modern Languages
Arts Subject

Arts SubjeckMale

—0.021  (0.078)
0.025  (0.104)
~0.093  (0.068)
~0.196  (0.258)
—0.075  (0.076)
0.150*** (0.069)
0.265*+* (0.074)
~0.137* (0.078)
~0.263* (0.141)
~0.388* (0.181)

0.148* (@P7
0.014  (0)123
0.145%* (0.050)
266  (0.168)
0.073(0.052)
0.250¢0.044)
0.268*+0.059)
0.022 (0.075)
0.026 .0[@)
—0.270** (0.090)
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Estimated Threshold Parameters:

6 0.621%* (0.028) | 0.664** (0.038)
0, 1.327*** (0.056) 1.347*** (0.070)
03 2.063*** (0.082) 2.124***  (0.100)
0, 2.825%* (0.105) | 3.131%* (0.134)
Efficient Score Tests:

() Threshold Heterogeneity Tests:

Ethnic Background x>, 2231  (0.324) 28.83*  (0.091)
GCSE Background &, 31.73* (0.011) 25.98  (0.1686)
School Type 2, 1875 (0.538) | 45.70%* (0.000)
Examination Board ¥, 26.09*  (0.053) 44.10%* (0.008)
Other A-levels Taken x5, 53.25* (0.078) 30.33  (0.866)
Mother's Status 32, 2027  (0.854) 2512  (0.621)
Father's Statusy, 2215  (0.774) | 2951  (0.288)
Parental Educationy’, 18.93  (0.272) 30.60** (0.015)
Overall Z-score for Threshold Effects 1.50 (0.136) 3.76*** (0.000)
(i) Omitted Variables Tests:

Gender and Ethnic Backgroung(:- 2.50 (0.776) 0.99 (0.963)
Gender and GCSE Backgroung>- 5.56 (0.234) 1.79 (0.6%7)
Gender and School Type- 5.04 (0.169) 2.04 (0.565)
Gender and Examination Boarg(;- 6.08 (0.193) 2.63 (0.483)
Gender and Other A-Levels Takeg>- |11.83  (0.159) 11.01  (0.201)
Gender and Parental Statug ;- 9.49  (0.799) 1255  (0.562)
Gender and Parental Educatiog;— 1.39  (0.846) 6.51  (0.164)
Overall Z-score for Omitted Variables 0.04 (0.968) -0.34 (0.734)

(i) RESET Mis-specification Tes:

11.93** (0.007)

10.85% (0.013)

(iv) Homoscedasticity Testy:,

79.34** (0.000)

86.20%** (0.000)

Log-Likelihood Value -2942.99 -5194.71
Pseudo-R 0.200 0.141
Observations 2086 3453
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Notes to table 1:
@) Both specifications also include seven contfotsfather's employment background, seven contfots

mother's employment background, two controls fothé®'s educational level and two controls for mothe

educational level.

(b) The numbers in parentheses for the orderedtmoéfficients are the asymptotic standard errors.

(c) *x *x % denotes statistical significance #te 0.01, 0.05 and 0.1 level respectively usingtaited tests.

(d) f denotes category omitted in estimation and 1 @éenodt applicable in estimation.

(e) Robust standard errors correcting for hetedesticity and adjusted for clustering by educationa
institution are reported in parentheses.

)] The efficient score tests and are of the fofR{RR)™"R'i where i is an n-element vector of ones and R is a

matrix with row order n containing the score cdmitions (see text and Machin and Stewart (19907he
significance levels for these tests are reportgghnentheses.

(9) The RESET test uses as auxiliary variableotlered probit standardised index raised to polyatsnof
the fourth order.

(h) The homoscedasticity test uses all the origiegtessors as auxiliary variables.
0] The omitted variables tests use the male véiafteracted with the stated set of variables wsliary
regressors.

. . . . 2
()] Since chi-squared values are additive, the aVez-scores are based on the fact th&xxk ~
N(~2k -1, 1) for large k.

(k) § This is a chi-squared statistic with 12 degreof freedom in the case of the Business Studies

specification.

0] $ This is a chi-squared statistic with 26 degreof freedom in the case of the Business Studies
specification.

(m) £ This is a chi-squared statistic with 20 degreof freedom in the case of the Business Studies
specification.

(n) $$ This is a chi-squared statistic with 3 degreof freedom in the case of the Business Studies
specification.

(0) The Pseudo-Rs based on the McFadden measure.

(p) The numbers in parentheses for the efficieotestests are the significance levels of the imtligi tests.
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Table 2: The Effects of GCSE M athematics Attainment on A-level Perfor mance

A-Level Subject Predicted | GCSE GCSE GCSE
A-Level Maths Maths Maths
Grade Grade C Grade B Grade A/A*
Business Studies A 0.209 0.271 0.308
Economics 0.115 0.140 0.201
Business Studies B 0.369 0.383 0.385
Economics 0.216 0.235 0.269
Business Studies C 0.257 0.225 0.207
Economics 0.286 0.287 0.275
Business Studies D 0.116 0.089 0.075
Economics 0.225 0.207 0.169
Business Studies E 0.039 0.026 0.021
Economics 0.106 0.090 0.063
Business Studies N/U 0.010 0.006 0.004
Economics 0.052 0.041 0.023

Notes to table 2

The predicted probabilities are computed basederotdered probit coefficient estimates reportethbie 1. The
stylised individual is a white male, whose mothmrgue is English, with a GCSE score of six studyh@ sixth-
form college using the AEB syllabus and taking tetber A-levels (one in the social sciences andather in
humanities). Both parents are assumed to have letedpsecondary schooling with the mother workiagtfime
and the father full-time.

Table 3: The Effects of Average GCSE Attainment on A-level Performance

A-Level Subject Predicted | Average Average Average
A-Level GCSE Score GCSE Score GCSE Score
Grade =5 =6 =7
Business Studies A 0.068 0.271 0.608
Economics 0.011 0.140 0.551
Business Studies B 0.246 0.383 0.292
Economics 0.053 0.235 0.262
Business Studies C 0.301 0.225 0.080
Economics 0.152 0.287 0.135
Business Studies D 0.220 0.089 0.017
Economics 0.252 0.207 0.042
Business Studies E 0.114 0.026 0.003
Economics 0.238 0.090 0.008
Business Studies N/U 0.051 0.006 0.000
Economics 0.294 0.041 0.002

Notes to table 3:

The predicted probabilities are computed basederotdered probit coefficient estimates reportethbie 1. The
stylised individual is a white male, whose mothargue is English, with a grade B in Maths GCSEdlistiat a
sixth-form college using the AEB syllabus and whtwse other A-levels are in the social sciences lamchanities
respectively. Both parents are assumed to haveleded secondary schooling with the mother worlpag-time
and the father full-time.
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Table 4: Predicted Outcomes for Business Studies and Economics Samples

A-Level | Actual Actual Predicted Predicted
Grade Economics| Business | Economics Business
Studies | Outcome for | Studies

Business Outcome for

Studies Economics

Students Students
A 0.226 0.122 0.077 0.233
B 0.175 0.218 0.109 0.270
C 0.191 0.229 0.168 0.213
D 0.165 0.187 0.197 0.141
E 0.110 0.130 0.166 0.083
N/U 0.129 0.110 0.283 0.060
Average | 5.7 5.3 3.8 6.5
Points
Notes to table 4
(a) Predicted Economics outcomes for Business &ustudents based on using estimated coefficieons f
the ordered probit model for Economics performanom table 1.
(b) Predicted Business Studies outcomes for Ecarmstidents based on using estimated coefficieois f

the ordered probit model for Business Studies pevdmce from table 1.
(c) The points scores are based on weighted averameputed using the UCAS points tariff: A=10, B=8,
C=6, D=4, E=2, N/U=0.
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Table5: Explained and Unexplained Differentialsin Grade Perfor mance between
Economics and Business Studies

Based on Business Studie

2Based on Economics

Coefficientd Coefficients
A-Level | Total Raw | Explained | Unexplained | Explained | Unexplained
Grade Differential
A 0.104 0.111 -0.007 0.149 —-0.045
B —-0.043 0.052 —-0.095 0.066 -0.109
C —-0.038 —-0.016 -0.022 0.023 -0.061
D —-0.022 —-0.046 0.024 -0.031 0.009
E -0.020 —-0.047 0.027 —-0.056 0.036
N/U 0.019 —-0.050 0.069 -0.154 0.173
Average 0.4 1.2 -0.8 1.9 -1.5
Points

Notes to table 5:

@)
(b)

expression [5] in the text).

(©)

C=6, D=4, E=2, N/U=0.
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§ Decompositions using coefficients from Ecoimsperformance equation in table 1 (see expre$dion
in the text).

f Decompositions using coefficients from Businessgifts performance equation in table 1 (see

The points scores are based on weighted averameputed using the UCAS points tariff: A=10, B=8,
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APPENDIX

Figure Al: Economics and Business Studies - Student Numbersin England 1992 - 1999
‘ O EconomicsO Business Studi(#s
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Source DfEE:Statistics of Education: Public Examinatidd€SE and GCE, London (HMSO) — Various years.
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Table Al: Distribution of Examination Grades England (1992-1999)

A B C D E N/U
1999 Business 0.09 0.19 0.24 0.20 0.13 0.14
Economics 0.19 0.18 0.20 0.17 0.13 0.13

All subjects 0.17 0.19 0.21 0.18 0.13 0.12
1998 Business 0.08 0.19 0.24 0.20 0.14 0.15
Economics 0.18 0.18 0.19 0.17 0.13 0.16

All subjects 0.17 0.19 0.21 0.18 0.13 0.13
1997 Business 0.07 0.19 0.23 0.21 0.14 0.16
Economics 0.16 0.17 0.18 0.18 0.14 0.18

All subjects 0.16 0.18 0.20 0.18 0.13 0.14
1996 Business 0.07 0.15 0.21 0.20 0.16 0.20
Economics 0.15 0.16 0.17 0.17 0.15 0.20

All subjects 0.16 0.18 0.19 0.18 0.14 0.16
1995 Business 0.07 0.15 0.20 0.21 0.16 0.21
Economics 0.14 0.15 0.16 0.16 0.15 0.23

All subjects 0.15 0.17 0.18 0.18 0.14 0.18
1994 Business 0.06 0.14 0.19 0.21 0.17 0.22
Economics 0.14 0.15 0.16 0.17 0.15 0.23

All subjects 0.14 0.16 0.18 0.18 0.14 0.20
1993 Business 0.06 0.14 0.18 0.21 0.18 0.23
Economics 0.12 0.14 0.15 0.16 0.16 0.27

All subjects 0.13 0.16 0.17 0.17 0.14 0.22
1992 Business 0.06 0.13 0.18 0.21 0.17 0.25
Economics 0.12 0.14 0.15 0.16 0.16 0.27
All subjects 0.13 0.16 0.17 0.17 0.15 0.23

Notes to Table Al:

(a) Source DfEE:Statistics of Education: Public Examinatidd€SE and GCE, London (HMSO) — Various years.

(b) ‘All subjectsrefer to all subjects examined in the relevargry@he subjects are classed into three groups
according to DfEE classification; Science, Socicie8ce and Arts (excluding General Studies).
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Table A2: Summary Statistics for Economics and Business Studies Samples

Variable Economics Business Z-score
A-Level Grade Performance:

A 0.226 0.122 10.20
B 0.175 0.218 -3.86
C 0.191 0.229 -3.34
D 0.165 0.187 -2.07
E 0.110 0.130 -2.20
N/U 0.129 0.110 2.13
Gender

Male 0.577 0.510 4.84
Ethnic Background:

White 0.830 0.888 —-6.14
Black 0.026 0.026 0.00
Asian 0.105 0.064 5.47
Chinese 0.013 0.007 2.26
Other 0.026 0.015 2.89
Mother Tongue — English 0.915 0.944 -4.18
GCSE Background:

GCSE Score 6.165 5.666 23.92
GCSE Maths — A/A* 0.403 0.162 19.99
GCSE Maths — B 0.397 0.385 0.89
GCSE Maths - C 0.185 0.393 -16.15
GCSE Maths - D 0.015 0.060 —7.99
School Type:

LEA 0.309 0.222 7.20
Grant Maintained 0.203 0.116 8.82
Private 0.205 0.113 9.35
Sixth Form 0.167 0.294 -10.63
FE College 0.116 0.255 -12.47
Examination Board:

EDEXCEL 0.467 0.098 31.29
NEAB 0.134 0.023 16.26
OCR 0.141 0.124 1.82
Other 0.016 f f
AEB 0.242 0.755 -37.28
Other A-L evels Taken:

Mathematics 0.328 0.176 12.96
Physics 0.068 0.028 7.11
English 0.255 0.274 -1.55
Statistics & Accounting 0.013 0.018 -1.43
Science Subject 0.166 0.196 -2.79
Social Sciences Subject 0.347 0.339 0.61
Humanities Subject 0.220 0.161 5.50
Modern Languages 0.150 0.104 5.08
Arts Subject 0.095 0.194 -9.82
Number of Observations 2086 3453
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Notes to Table A2:

)] Z-scores are used to test differences in ptaps between Economics and Business Studies astistdre used to
test differences in means. The appropriate ctitigue at the 0.05 level using a two-tailed test1.96.

(b) Sample averages relating to parental backgrearidbles are not reported.

(c) f denotes not applicable.

(d) Arts Subjects include Art, Communication Studigssign and Technology, Graphical Communicationsiglu
Photography, Theatre Studies, and Performing Arts.

(e) Humanities Subjects include Classical CivilisatiBnvironmental Studies, Geography, Politics, étistHome
Economics, Latin, Law, and Religious Studies.

® Social Sciences include Sociology and Psychplog

(9) Sciences include Biology, Chemistry, Electronas] Computing.
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