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ABSTRACT

Does Diploma Type Matter for Subsequent Academic Achievement?
A UAE Case Study

We examine how selected high school characteristics — including type of diploma — contribute
to students’ academic success in an American-type university in the United Arab Emirates
(UAE). We find no robust evidence that US, UK, and UAE systems of high school diploma
produce different outcomes, once we control for English proficiency. Irrespective of the type
of diploma, high school grade is a strong positive predictor of future performance. We identify
significant female, nationality, and family income effects. There is evidence that school
ownership (private versus public) does not matter, and that graduates of coeducational
schools perform better.
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1. Introduction

There is consistent evidence that individuals wéadgrm well in high schoahccumulatemore
years ofeducation and obtain higher gradesn post-secondary institutionRikin,

1995, for example). In turn, universgyudentsnvho receive better grades are more likely to
have a successftiture labor market experience (Jones and Jackson, 1990). Loury and
Garman (1995) findhatuniversity qudity is animportant éterminart of individual
earnings. From a macro perspective, human capitahadation andednological progress are
essential to sustained grth and social development. Formal education increpseductivity,
raises the capacity to inmate and adoptednology, and generates positive economic and
social spillovers.Furthermoreas consumption good, education directly contributes to
the quality of life. As a result, investing in schooling is ghhpriority to many individuals and
governments.

However, Hanushek’s (2003) review of an extensiveditee concludes that, beyond a certain
point, additional quantitative resources — such as lioge¢he students to teacher ratio — have a
limited or insignificant impact on different outcomes, imthg test scores. In searching for a
significant quality dimension to explaining the variation dueational quality, part of the
literature examines the effect of school type. Usliagafrom UK universities, Smith and

Naylor (2005) showthat students who attendan independent (or private) school perform
less well,at theuniversity level, thanthose who attend astate-owned high school.
However, Hoare and Johnston (2010) report no signifididfierence between independent-
school and state-school students, based on examinatfonnpance at a UK university.
Horowitz and Spector (2005) point to afavorablebut temporary effed from attending
religious schools ostudents tertiary achievement8irch and Miller (2007) and Mora and
Escardbul (2008show a positive impact of graduating fronprivate high schools on
achievement at two universitiesin AustraliaandSpain,respedively. Berkovitz and Hokestra
(2011) find that enrollment in a selective private higmost increases the chance of attending a
selective university.

While theliterature has extensively examined various school-related fadtmreis limited
knowledge onthe impact ofthe type of diploma the school award&ltonji (1995) finds
modest effeds ofthe variatiorin US high schooturriculum,defined ascrossstudent
differences in coursekkdion, on postsecondary education and wages. Our main purpose is to
complement the current literature, by analyzing the effecaations across -as opposed to
within- curricular systems, as a potential determinardoicational quality. Bierencesn high-
school diplomatype reflect differences not only in the content and weights assigned to
the chosersubjeds of study but also in the wagtudentsare assesse@nd inthe
values each diplomaspouses. In our data, some schools each offer more thanypeedf



diploma. In particular, we examinetherole ofthree populadiploma types (American,

British, and UAE) in explainingthe variation instudents gradesat theAmerican University

of Sharjah (AUS), aJS-accredited institution of higher education in the UAE. We also
examinethe effeds of main schoolcharacteristics - ownershiptype (public or private) and
coeducational status (single-sex or mixe@dndcontrol for a number ostudent-related

factors (gender,nationdity, high schooberformance, English proficiency, major adtudy,
cohort, and family income)Hence, another contribution of this study is ingaing
non-existenmicro-econometrievidenceon education quality ilArab Middle East and North
Africa, an issue of great importance given the yourgysagicture of the region’s population, and
the serious concerns about the high unemployment rategaits@ducated youth.

The diverseeducationd system in the UAE creates a unique opportunity look into whether
the type of diploma mattersfor subsequent academicachievement. The large and
diverse foreigrpopulation in the UAE - 80 percent of the total count (9.2 million people) -
hasnot only contributed to economicprosperity and demographic shift, but has also ted
the caexistence of different and populareducationd systems. We take advantage of that
assortmenof systems by lookingt how different school diplomas prepastudents for an
Americanstyle university education. We follow anoutcome-oriented approach to assessinen
in that we do noattempto investigate the flierences across high schobist rather

evaluate their differential effects on postsecanday academicachievement. In this context,

the AUS experience ishe “common exam”to which students with different high school
diplomas aresubjected. The paper is acase study, becauseur results are -by design-
conditiond upon students satisfying AUS standads. As wediscussbelow, the findings are
neverthelessndicative to education stakeholders outside the universityin the remainder of
the paper, we discusthe datan Sedion 2, present and interpret theempirical evidence in
Sedions3 and 4, address selection issues in Section 8,sammarizethe main
findings in Sedion 6.

2. Data

AUS was among about 100 private institutions — udihg branch campuses of
international universities - and 3 federal (publioktitutions that served close to
100,000 undergraduate students, of which 61 perweare Emiratis (i.e. UAE
nationals) in 2011-12. In the same year, Almostp@2cent of foreign students
registered in private institutions, whereas 54 martcof Emiratis enrolled in
public universities. Inside the public (private)deelor-awarding sector, 88
percent (42 percent) of the undergraduate studemte UAE nationals (Centre for
Higher Education and Statistics (CHEDS), 2012).

We usedadministrative records on all (4482) AUS undergraduatedents who enrolled



betweenthe fall 2004 and spring 2009 semestersabhdtion to information on each

student’'s academic recorddateof first enrollment, cumulative gradepoint average (GPA),
credit hours, and major field atudy), the datareported students nationality, gender,type

of high school diploma, high school name, overall gradthe final year of high school, and
Test of English as a Foreign Language (TOEFL) scoee liked the school nameto

information from the various educationd zones othe UAE, aboutthe curriculumthe
schooloffered, whether it was privately or publicly owned, andvhether it offered single-
sexeducation or coeducation. Also available wasnformation on the household income of
applicants for internal (AUS-provided) financiakatance Student anonymity was preserved
throughout the study.

The originaldatacoveredthe three groups of AUSstudents. UAE nationds, foreign
students who graduded from UAE high schools, and graduates of foreigrmhsghools who
subsequently movedto theUAE and attendedAUS. The high schodbackground ofthe
latter group ofstudents was qiite heterogenecus, becausdhey came frommary courtries,
each of whichwith its distinctive educationd system. In addtion, we hadlimited
information about thecharacteristics of the schoolsoutside the UAE. Therefore, wdi mited
our sampleto thefirst two groups of students.

Furthermore, we removed fronthe sample, schoolthatwere eachrepresented by one
student,in ordernot toconfuse school and individuaffeds. Also, we droppedhe
observations on students who obtained, from within the UAE, diplomasthathad arelatively
small count in our data(adding up,together, to lessthan6 percent of the remaining
sample). Thedifferent innate nature of these degrees prevented lumping them aile “other
diploma” category. After excludingstudents with incomplete records,the sample on which
we conducted our regressions contained 2758 ebstions.

TABLE 1 HERE

Table lpresents summarystatistics onthekey variables othis study. The data eflect the
diversity of the UAE. Students came from 6Zountries in the reduced samplé-orty seven
percent of the students obtained the US high school diploma, 3Bercent receivedthe UK
diploma, and 2(ercent graduded from high schoolith the UAE diploma. Accordingto
2009 Mnistry of education statistics, in Dubai and Sharjalthe two cities from which AUS
draws most of its students, 10 percent of non-Emirati secondary school studestsended
public schools. On the other hand,time saméwo cities, 23 percent of Emirati secondary
education students were inprivate schools. The share of annealollment to total
enrollment at AUS hasconsistently increasedbetween fall 2004 and spring 2008dicating
an expandinguniversity.

The statistics in Table 1 did not change much when egppdi all 4482students (rather than
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to thereduced set used the study), exept with regardsto studentationdity. The focus
on local schools increasdtie share ofEmiratis from 14 percent to about 20 percent,
because almdasall the students whgraduatedrom high school$ocated abroad weranot
UAE nationds.

The dataothe distribution obtudents by seleded high-schoofeatures reveal that only public
schools ffer the UAE diploma as astandaone program, andhat public and private schools
offering this diploma, alone or in combination with other diploraasgender-segregated. Of
a total of 115 schools, 36 were public (representipgiten of the students).Thirteen
private schools,with aboutl10-percent of the students, taught the UAEcurriculum only.

And about 13 percent of the students came from 10 schoolhat offered the UAE

diploma, in addtionto US and/or UK diplomas. Finallythe studentmajority (almost 70
percent) graduded from 56 schoolthatused non-UAE curricula (U8nd/or UK diplomas),
with about one third of this majority graduating from doeational indtutions.

Given that AUS is acoaducationd American style institution of higher education, it is our
interest to see if US- (or UK-)curriculum-based schoolsbetter preparestudentsto academic
life at AUS, when comparetb UAE-curriculum based schools. Also, gfarticular interest

is the fact that English isthe language ofinstruction for students following the UK or US
curriculum, whereas Arabic ihe languagef instruction for students of the UAE
curriculum, who alsadevote considerably mordgime to religious studes. Therefore, diploma
variations between and within schools (some schooléer multiple diplomas) should help in
detecting the impect of high-school diplomatype on subsequent university performance. We
set the US diploma aghe benchmarko which the ather two diplomas are compared, for
two reasonsStudents with a US diplomaonstitute the largest group in our sample and
AUS offers Anericanstyle tertiary education.

Distinguishing Emiratis from other nationds is warrarted for a number ofactors. Firstly,
admission is moreseledive when reauiting non-UAEstudents, because AJS hasfor
Emiratis an enrollment quotthat hasbeen nonbinding so faBecandy, Emiratis face a
significantly different oportunity set upon graduatiofmore favorable labor market
conditions), and therefore have incentives to putin less sttiiyte other thingsbeing equal.
UAE nationds who are not self-employed or part of a family busirtesge so far managed to
fill jobs in the protected public sector, where wages badkfits are high, andifetime
employment is the norm. Only 1percent of Emiratis, who constitute 10 percent of the
workforce, are employed inthe more competitive private sector. Finally, UAE nationds
naturally receive more aid from thgovernment. Emirati students, who afgredominarly
graduates of public schoolsttendpublic institutionsof higher education free of charge, and
most those who join private institutions abroad or in the @Adgovernment-sponsored.



3. Estimation and Results

We adopt the standareducation production function approactio estimation, accarding to
which outputor academicachievement depends on a number iofputs, most of which are
predetermined (pre-AUS). Theexceptions are the study major andcredit hoursearned. Our
measure oadievenert (the deperdernt variable) wasither the student’'s GPA as of fall
2012 orat theconclusion ohis/her first year (3semesters) at AUS. GPA variedbetween a
minimum of zero and maximum of 4ti®&lents who dropout have a lowelGPA and fewer
credit hours. Thos&vith more credit hours are expected to have a higher GPA because they
are more likely to have repeatadourse in ordeto limit the impact of anunsatisfactory
gradeWe control for the expeced pasitive relationship between GPA andaccumulated
hours, by including in the regressidhe sum of themedit hours used as weights in GPA
calculations.

We usedthe student’s overall grade irthe final year of high school (HSG), asmaeasuref
academic readinesst thetime of enrollment HSG indirectly reflect the non-academic
conditions prior to AUS, such as family backgrouadd is a proxy fornnae ahli ty. To
assess English language skills, wged TOEFL scores (TFL). Admissioto AUS is primarily
conditiond on HSG and TFL. Mst of the other independent variables were binary. MAN
took the value of 1 ifthe observations described a man, NAT equaled Ihk individual was
Emirati, COE equaled 1 ithe student attendesicoaducationd secondaryinstitution,
PUB was 1 ifthe he/she graduded from a public school, and SPR waet at1l if the student
started his/her studiesin the spring term. In each casethe dummy variable waset to zero
if the corresponding camition was notsatsfied

We differentiated public schools fronprivate schools because, in theoiye former tend to
be more financiallyconstrained. In addtion, public andprivate schools manageesources
differently and, as aesult, offer distinct academicenvironment. However,the financial factor
might not be importantin the UAE case. Theountry is wealthy andper-captaincomeis
amongthe highest in theworld. Anddespite the absence of incomeaxes, successive
govemmert budgets have recorded considerable surpluses.

To allow more degrees of freedom, we groupled 26 study majorsinto 4 broad

categaies. Businessstudes (BUS), engineering and physical sciences (ERShitecture and
design(ARD), and humanties and social sciences (HSS). Thest and third groups

represent fields of studyoffered in the School of Business and é&hagement (SBM) andthe
College ofArts, Architecture andDesign (CAAD),respedtively. Group 4 combines College of
Engineering (CEN) majorsswell as those offered undethe science banner ithe College

of Arts and SciencegCAS), whereas group #epresents the artssection of CAS. Controlling
for the major subject of study refleds the views thatmajors vary intheir level of difficulty,



andthat t h e academiainits which offer them tend to adopsufficiently different
approacheso asssgnent. Thedataclearly indicated that gender and majonteracted in
importantways. Twothirds of AUS malestudents, but only onequarterof femalestudents,
choseto study EPS. Therefore, male-femaleffdrences coulgartialy represent differences
in the subjeasstuded, or vice versa, hencthe needto control for both gender anangor.
In addition,the student’s major correlated with the type of high-school diploma earned. Two
thirds of UAE-diploma holders majored in EPSgmpared to 36 percent and 46percent for
US- and UK-diploma holdergespedively. We includedthe high school diploméaactor as a
set of two dummy variables. UK was equab 1 if the studenthad aBritish diploma, and
zero otherwise, whereas UAE waset to 1 if he/she earned an UAE diploma, and zero
otherwise, withtheUS diploma serving ahereferencecategay.

Furthermore, we introduced a set of indicator variablesrepresenting the five studentcohorts
between 2004-05 and 2008-09, to account for possiliee-dependent changesthat were
commonto all enrolled students (internal assessmestandards, for exampleand to control
for differences acrossenrollment cohorts (admissionstandads). We note thatall increases
in admissionrequirements occurred annually ithe fall, and applied uniformly across all
fields of study.

Although HSG controls for innate ability and prior academic preparednstssdents of different
schools are possibly drawn frodifferert distributions. If average unobservexdhli ty (suwch as
effort or motivation) varies by schooktudents who sharehe same observedharacteristics

will produce different academic performancat AUS. Therefore, in ordeto control for

other systematidime-invanarnt school-relateccharacteristicswe include in one specification a
set of dummy variables, one for each school. Finally,ignored a number ééctors that
displayed very limited variation in our sample, such asudent's age (for a givercohort),
marital status, and enrollmetstatugpart-timeversus full-time). The overwhelming majority
of studens were unmarriediull- time students.

TABLE 2 HERE

Applying Ordinary Least Squares (OLS) estimatitind@ross-sectional data produces the parantistetesand their
standard errorsin Tables 2 and 3. The estimatesdonariations of our model, when applied to

the entire dataset, are in Table 2. The presence of sshealfic fixedeffects distinguishes
Regression (2) from Regression (1). In Regressiontl@high school curriculunmindcator
interacts with HSG andtherefore affeas GPA onlyindirectly. Regressions (3) and (4) add
two regresrs, COE and PUB, and droghe schoofixed effect because, in oudata, it is
nearly perfectly correlated with thetwo added variables. Therefore, for a given regressien,
had to include either COE and PUB or the fixed effects e¥¢imated the regression equations
with and without these effects. In the paper, we prabeneéquations that include COE and PUB,
and report any important differences between themlanddrresponding fixed effect regressions
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(which are available from the authors upon request)

As expeded, and irrespective of the specffication, high school performance wasrabust
predictorof academicachievement at theuniversity level. Theeffeat of HSG was
significantly positive; a 10-point increase in HSG raised GPA about0.35-0.38 Having a
stronger command of English upaantry predictedbetter academicesults. On
average, &0-oint increase in TOEFL scof@boutonestandard eviation charge) was
asciated with 0.08-0.12 increase in GPA, depending the specification. Furthermore,
there was strong evidence that men did not perform edlsaw women. The negativeale
effed was quartitatively important,with an average gender gap in GPAatfout0.14
pointsin favor of women, other things beirgual.

In addtion, the average GPA of Emirati students was lower tharothather students by
about0.07 - 0.09oints, other things being equa#ls described earlier, UARationdity can
rationdly beassciated with lower unobservecdffort or mativation, and thuslower GPA
becauseceteris paribus UAE studentsface on average more favorable local labor market
conditions upon graduation.

The resuts of Table 2 also shothataverage GPA decreased progressively ftheoldestto
the youngst studentcohorts, despite increasing admissstandardsover the period o$tudy.
The negative cohort effect on GPA is possibly aeflection of the statusf AUS internd
standardswhich appearto have increased dabeyounguniversity (founded in 1997)
matures. Inaddtion, we find thatstudents who joined AUS inthe spring semester

performed no worse than those who wadmittedin the fall semesteragainsthe hypothesis
that spring enrollmanmay point to unfavorable student$iaracteristicshatprevert them
from starting their studies as pestandardadmission datesurthermome, GPA rises with the
credit hours accumulated, reflectiragtrition (studentsvho dropout have smaller hours)
and learning by doingstudentsvho repeat a coursetend toobtain a bettermark).

There wagonsistent evidencahatstudents majoring in EPS or ARD hadsignificartly lower
GPA thanBUS or HSS majorspointing to differences across the majors in either their
degrees of dficulty or methods of assessment. BfeSeffeat was more pronounced (-0.22
points versus -0.09 for ARD). Becaughere was nomajor or college-specifianinimum
admission GPAtheeffed was unlikelyto run from GPAto major.

As for the main variable ofnterest, diplomatype, the results revealed nosupport to the
hypothesis that, on average, US diplomasetterpreparedstudents to AUS education. Once
English language proficiency wasntrolled for, there was no evidence showirthat UAE
diploma holders werelisadvartaged. This result was unexpected, because one tmigh
conjecturehat producing a given level of performance was mdiféicult for studentsvho
trarsit from onesystem (UAE-style education in high school)to amother (US-style



education at the university level), other factors helmbngart. Theeffea of the UK diploma
on GPA was inconclusive as it depended on model spaidn. Regressions (1), (3), and (4)
reveal that UK diploma students performed less wlwever, when the school fixed effects
replaced COE and PUB (Regression 2), the UK diplonpaaihdisappeareduggesting perhaps
the presence of an unobserved school-specific ctaistic that correlated with the UK
diploma

A results-oriented approacho assesament therefore indcates that theUS, UAE, and UK
curricula are not sufficiently different in terms of preparingstudents for an Americanstyle
tertiary education, apartfrom their primary language ahstruction. In light of recurrent
callsto substartialy revisethe UAE curriculum, ourresults suggest insteada morelimited
scope of reform, focused on improving the instructbriEnglish as a second language.
Indeedwe foundthat English proficiency was aimportant @terminant of performance.
Furthermore, our TOEFL scores by diplomtype showedthat, on average, UK diploma
holders hadbetter command of EnglisithanUS diploma holders (TFL score: 588 versus
567), who inturn rarkedbetter thanUAE diploma holders (TFL score: 529). When we
estimated Regresgon (3) withoutcontrolling for TFL (not reported), only then theaverage
performance ofJAE diploma holders becansgnificartly worsethan thatof the reference
group (US diploma holders). The poliayplications to this outcome are likelyto go beyond
AUS, because English is altbe languagefinstruction atmany public and private
institutions of highereducation in the country

Measuring high school performance using high schoales implieshatthey are
compaable across schools, a commionplicit assumption in the literature. To account for
possible variationn qudity across schoolsffering different diplomas (and perhaps, as a
result, applying different assesament methods), we introduced ttgpe of diploma dfferently

in Regresgon (4), as annteraction with HSG, whichamounted to addressingthe question:
Did the effect on academic performancat AUS, of aunitincrease irthe high school grade,
depend orwhether this grade was earnei fulfill therequirement of a UAE, UK, or US
diploma? Inthis context, one couldthink of the diplomatype as one possible dimension of
qudity differences ireducation. The results of such change in how diplomigpe affeds
GPA, doesnot alterour findings, as Regressions (3) and (4) show. On averdge positive
effea of HSG on GPA was similaamong holders ofthe US and UAE diplomas. The
statistically significant negative effect of having a UK dipkh on GPA disappeared agaihen
the fixed effects were introduced to the model

Apart from the finding thathe UK-diplomacoeficient was consistentlynsignificart with the
fixed effeds butsignificartly negativewithout them, theresults were not sensitive tothe
presence othe fixed effeds. That isthe other codficients were aqditatively and
guartitatively similar acrosshe regressionsThe outcome that stands out is that, on average
and after controlling for English proficiency anther factors, student performance at the
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tertiary stage is essentially a function of his/imerate ability and formerly-acquired
knowledge and skills, irrespective of which higlhasal system is selected to deliver and
nurture them.

Regressions (3) and (4ndcate that students from coeducationd schools ddbetter,and
that public- and private-school students are not dfferent. However,these findings can be
imprecise because COE and PUB are queasiectly correlated. An alternativeapproach,
therefore, wasto assesgher effeds independently, as we explain below.

4. Subgroup analysis

In this section, weest therobustness of ouresuts, by applyingthe benchmark Regression 3
in Table 2to meaningful subsets of the data.Table 3 displays five regressions, labeled from
(5) to (9). In Regression (5), we look at teterminantof students GPA at the end of
ther first year at AUS (i.e.after a maximum ofthreesemesters of enrollment). The

uncerlying idea is that high schooffects tend to decay over time due to the influence of
university experience. Astudents become moreaccustomed to university life andstudy, or
drop out from the sample aftethe freshmen yearthe high-school &ect fades away. In
otherwords, presencat AUS tends tasoften the schooleffeds asstudents adjust to

university environment and requirements. The commoruniversity environment may
eventudly push individualsfrom different secondary school backgrounds towards a higher
degree of conformity in academandnon-academic behavior. The pre-AUS variables were
undfeded, whereasredit hours and field of study were adjustedréflect students

conditions after one yeaat AUS. And athough students do not usually startmajor-specific
courses duringhefirst year,their actud or intended field of study still affects thechoiceset

of courses available ithatyear.

TABLE 3 HERE

Regressions (3) and (5) share similar findings; HSG, 8RO, CRH aregpositively
assocated with GPA, whereas being a man or majoring in EPS lowers GB¥R and HSS
remaininsignificart. On the other hand, notable fiierences between regressions (3) and (5)
exist; thecohortyear,nationdity, and ARD are no morsaignificart in Regression (5)
The absence of achort effect during the first yearsuggests that theincreasing-internd-
standads hypothesis might be affecting upper- level courses followingtudentspeciaization.
In addtion, the UAE diploma seems$o hdp studentgerform betterduring their first year
(with a 10percert significance level), ircontrast to theearlier findingthat theUAE and
US diplomaeffeds are not dfferent. The UK diploma effect is again inconclusive. It is
significantly negative in Regression (5), but becomagnmificant when the regression is re-
estimated with fixed effects. These effects do not sigmifly alter the other coefficients.
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Findly, comparedto Regression (3), COE and PUvitch significance in Regression (5). As
explained earlier, removingoth COE and PUB didchot changethe other coeficients, and
retaining only one ofthem would not makeinterpretingthe includedcodficient any easier
(COE and PUB are highly correlated). Therefore,tneel adifferent approab.

In orderto examinethe effedt of high-schoolcoeducation on performance at AUS, we

limited the sample in regression (#&p students who held non-UAE diplomas. Because

these students came fronprivate schools only, PUBhaturaly droppedoutfrom themodel. In
terms of direction and significance, allhe results of the reference regression (3) held in
Regresson (7). In particular, coeducation in high school wagositively related to
performanceat AUS, but only at thel0 percent level of significance. Alsostudents with a

US diploma didbetter thanstudents with a UK degree when the fixed effects were absent, and
the two groups were not different otherwise

We used a similar approath examinethe effedt of school ownership (public versus
private). Schools could only ffer the UAE diploma in a single-sesetting, irrespective of
ownership status.Therefore,restricting our sampleo students with this type of diploma
eliminated COE, thuscapturing the independent impeact of PUB on GPA, as shown in
Regession (8). Thaesultsindcated that public schools wereot dfferent from private
schools, judged byhe average performance sfudents. Furthermore, the cohort year,
gender, and UAmationdity werenot significant anymore. Allthe remainingcoeficients lent
support to theresults of Regression (3), although the numbenplodervations in Regression
(8) -549- was considerablsmaller.

Students who apply for AUS need-based financassstarce report their family income.
Thereforejn Regression (9), waugment Regression (3) by income (INC) as a proxy for
the student’s socio-economic backgroundaturally, we had income figures for subset of
the students (the appicarts). The count ofEmiratis receiving AUS aidvas small, either
becausdaher household income was not low enoughbecause they benefited from external
scholarships. For this reason, we excludedionalityfrom Regression (9). The smaller set
of income data still displayed considerable ahdsuseful variation. The 9bpercentile
income was about four times its ™ percentile. The variation in income hadaesitive and
significart impact on academic performancénd the effect was quartitatively strong. A 10
percent increase in incomeontributed to a risein GPA by 0.7points. The positive effect
was in linewith resuts repotted elsewhereBettsand Morell (1999) foundhat household
income contributed positively to students success, whereas Smith and Naylor (2001) reported
that students from socially higher occupationakigacunds performed better. The INC-related
result suggests that financial aid may haveslaort-termcounter (positive) féect on
achievememn amongstudents from low-income households. As fine other determinarts of
GPA, Regressiorf9) reproduced almost athe findings of Regression (3). IRegression (9),
UAE diploma holders performed less wlanUS diploma holders anbetter tharJK
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diploma holders. With the fixed effects replacinQEEand PUB in Regression (8e negative
impact of the UK curriculum remained, whereas the effect of the UAgtaina vanished.

5. Selection I'ssues

Condtiond upon nationdity, there is no reasorto believethat theaveragestudentwho
enrolls at arother university and whomeets AUS HSG and TFL admissiorequirementss
different in terms of mativation, effort, or other unobservedharacteristics from the average
AUS student because¢hese characteristicstend tobe positively correlated to the control
variables. Of course, universities had#ferent enrollment stardards andJAE/other
nationdity mix, andtherefore may wellattractstudents with different average unobserved
attributes We canrot accurately predict how self-seledion might affect our estimates
because no specifimformation on non-AUSstudents is available. However, if higher AUS
admissionstandads attractstudents who are moremotivated, for example,the estimated
codficients of HSG and TFL will be biased upward, implyitige need to be cautious about
interpreting the results in terms of the generalpopuation of students. Whatfollows is an
attempt tooutline how unobservedtharacteristics might vary alongthreedeterminarts
(nationdity, gender, and family incomdjetween AUS andother university students.

While UAE nationdscan chooséo study at tuition-freepublic universities, the
government sponsors most of their studies if they select \EnattAUS
Thus, among qualifie@Emiratis, the decisionto join AUS is likelyto beinsensitive to
financial considerations. On the other hand, with few gtxals,foreignesin the UAE can
only attendfee-chargingprivate institutions, so seleding to be at AUS in this case, is likely
to be influenced by feeffierentials across universities and, consequebiiythe socio-
economicstatusof the studentlt is difficult to think of apriori systematic (positive or
negative) link between unobserveddeterminarts of performance and socio-economistatus.
A lower statusmay increasestudent’'s motivation to break away from it, or may decrease
his/her motivation due to a developed sense of helplessnetber things beingequal.
Among Emiratis, the decisionto join AUS is perhaps moreelated to whether the student
and his/her family preferthe American coeducationd learningenvironment, giventhatpubic
universities in the UAE are gender-segregated. There is no reasoto susped that preference
towards mixed education is non-randomlyelated to unobserveahili ty. However,this
preference probablynteract with gender. Dudo therather consertive tharacter of the
typicd Emirati family, it is much more common for men thawmmen,to travel regionally or
internationally for higheeducation. As aresult, the topqualified ormotivated men are more
likely than their femaleounterpartso study abroad, which miglpartially explainwhy, on
average, UAE womermutperform UAE menat AUS. In this context, by offering American
education at home, AUSrepresents to some families a desirable compromidest has more
value if the studenis a woman. Other gender-specific explanations incitidefact that,
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due to cultura and religiousfactors, UAE men have more choices for, agogend more
time on,“distracting” leisure activities, so women study longer. A relaiegumaet is that,
in the sameenvironment, womenstudy harder because excelling alucation is often an
effective way to empower them and reldne constraintthey face.

Additiondly, the percentage of AUS foreignstudents who attendedUAE public high
schools was ‘percent, a figure closdo thatof Dubai and Sharjah (1fercent), the two
cities from which AUSstudents are drawn primarily. The share of public-schattiendarce in
our sample was 8.3percent among UAEnationds, which was considerably lowghan the
Duba-Sharjahrate (77 percent). Therefore,most UAE nationds in our datacame
uncharacteristicaly from private schools. Because wentrolled for gendernationdity, and
schooltype, our results are representative and can be generalized, as long as Uskidents
in private schoolsare not systematically different from their counterparts in public schools,
along somaunobserved dimensions that correlate with GPA (for instance, if prigateool
students are more, or lessotivated and ambitious). As aresult, in the case ofEmirati
students only, we arecautious not toextend our findingsto theEmirati studentpopulation.
With regardsto non-UAEstudents, their characteristics are likely to be similato
characteristic®f the generalpopulation of foreignstudents, subjec to meding AUS
admissionstandads.

Regression (6) in Table 3 further explores the issuelbtslection. We apply Regression (3)
to AUS students in the lowest 25" percentile of the high school gradelistribution. These
students are more likelythan therest of AUS entrants taesemblethose who joinother
universities in the UAE, underthe assumption that AUS admissionstandads are higher. In
other words, the averagecharacteristics of the 25" percentile group will be closeto the
average daracteristics of the population of university students in the UAE. Our findings

with resped to theentire sample hold forts lower quartile. Again we foundthatHSG and
TFL werestrong predictors of successhatbeing male, UAEhationd, or science/engineaing
studentnegatively andsignificartly affected performance and that GPA was decreasing over
time. In addtion, there was no diference inoutcomes between gradudes of US and UAE
schools, who again performéeetter thangradudes of UK schools only when the fixed
effects were absent from the equation. Alsatching Regression (3putcomewasthe
insignificance of springenrollment and public ownership of school. The maimange

asciated with the lower-quartile regression washat COE and ARD were no longer
significant. The overalparameteistability therefore suggests that selection may noa be
serious concernln addtion, we had information othe math SAT scores aibout300 new
studertsin 2008-09, who mostly helthe US high school diploma. Their average score of
530was closeto the55th percentile of the nath SAT score inthe US. This partial evidence
indicates that, atleast with respec to mathskills, the average AUStudent is not very
different from his UScounterpartwho had an average and median score of 515 in.2009
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CHEDS (2012) data permit further comments on thiereal validity of our results. During the
academic year 2011-12, there were close to 25080undergraduate students in the UAE, who
had an average (passing) high school score of &epe Their 28, 50", and 75th percentile
scores were 74, 81.5, and 89 percent, respectiv&@lyen that the minimum HSG required for
admission to AUS in 2011 was 80 percent, it is saf@ssume that our students are drawn from at
least the top 50 percent of the distribution ofengdaduate higher education students in the
UAE. In addition, the minimum HSG in the data wéspércent (the admission cut-off score
before 2005). If the UAE distribution of HSG (of p@rcent and above) did not shift in any
serious way, a reasonable assumption for a studglydpef 5 years, then our sample data are
likely to come from roughly the top 75 percenttoé HSG distribution. Also, a good number of
students from the bottom 25 percent of the passioge do not enroll in a four-year (bachelor)
degree program. Upon a recent review of the stalsdar admission to bachelor programs in
UAE universities, we found that the reported minimHSG was 60 percent. Furthermore, the
minimum score at the two public universities (70p&scent) was not very different from that of
AUS. As such, our sample likely covers more ofdrstribution of students who attend a
bachelor-granting program in the UAE, because tHERQ percentile numbers listed above were
based on UAE data that included post-secondarpmiglstudents, who were more likely than
bachelor students to have lower percentile scores.

6. Conclusion

This paper examines hotireehigh-schoolcharacteristics - namely curriculum or diploma
type, ownership form (private or private), and coeducati@tatus (single-seaducation or
not) - affect students achievement in subsequent postsecandary education. We take
advartage of the diverseeducationd scene inthe UAE, to seeto what extentUS, UK, and
UAE-based curricula havedifferentia effeds on students academicperformance at a
university in the UAE.

We find no evidencghat theUAE and US curricula arsufficiently different in terms of
preparingstudents for an Americarstyle tertiary education, once English proficiency is
controlled for. Also, some evidencthat UK diploma holders arelisadvarntaged is not robust
and is sensitive to model specificatidihe results confirnthat high school grade is a
strong positive predictor ofstudents’ university GPA. Students’ achievement at the tertiary
stage is essentially a function of their knowledge and skilgardless of the educational system
that delivers them. At the domestic level, and desgiteirrentcalls to substartialy revisethe
UAE curriculum, ourresults suggest instead a mordi mitedscope of reform, focused on
improvingthe instructiomf English. TheanalysisshowsthatUAE diploma holders lag
behind other diploma holdersin English proficiency, and that the latter is imnportant
positive determinart of succesat AUS. The policyimplications to this outcome go beyond
AUS, becausdenglish is alsothelanguage ofnstruction at many other institutions of higher
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education in the countryincluding public universitieehosestudents overwhelmingly hold
the UAE high schooldiploma. Being male or UAEcitizen is significantly associated with
lower GPA. UAEnationdity canrationdly be assciated with lower unobservedffort or
motivation, andthus lower GPA, because Emiratiudentsface more favorable local labor
market conditions upon gradudion. Possibleexplandions for the female premium can be
cultural and relate to the ratherconservative character of the UAEsociety. One
explanation ighatbecausat is easier for meno travel abroadto seekeducaion, and many
talentedUAE nationds do so,it is possiblethat comparedo women, menwith favorable
unobservedattributesare under-represented in the sample Another explandion is that the
stricter code on what women can and cannot do, cadp@ men, createsonditionsin
which men spendelatively more time on leisureactivities. These same conditions,is
argued, encourage women to exercise mfii@te as they place more value on educatioa as
meansto empowerment.

Subgroup regressions reveatidtiond results. Among non-UAE diploma holderkijgh school
coeducation is positively asociated with performanceat AUS. And a smallerset of
observations on UAE diploma holders, whgradude from single-gendeimstitutions, shows
no differencebetween public and private secondary schools, in termstuwdents performance
at AUS. In addtion, family income has aignificart, positive impact on university success
among financial aidapgicarts, supporting the well-estaldished evidence orthe positive
influence ofbetterhouseholdcondtions.

Our results can only be generalizetb other university students who mea AUS admission
standads. We applied our benchmark regressimnAUS studentsin the lowest 25th
percentile of the high school graddlistribution, students who are more liketgp resemble
the average studemntthe UAE. The findingswith resped to our entiresample hold
for its lowest quartile. Finally, we provide some evidence that the avefddf® student is
unlikely to be very different from the one that jpithe other main universities in the country,
especially if he/she is an expatriate.
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Tables

Table 1: Descriptive statistics

Variable Mean  Standard
Deviation
High school grade (HSG) 90.102 6.240
TOEFL score (TFL) 566.172 44.976
Cumulative grade point average (GPA) 2.694 0.686
Gender (MAN) 0.509
UAE national (NAT) 0.203
Curriculum type
American (US) 0.470
British (UK) 0.330
Emirati (UAE) 0.200
Major
Business (BUS) 0.323
Engineering/Science (EPS) 0417
Architecture/Design (ARS) 0112

Humanities /Social Sciences (HSS) 0.148
Enrollment year

2004-05 0.162
2005-06 0.189
2006-07 0.198
2007-08 0.208
2008-09 0.243
Spring enrollment (SPR) 0.205
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Table 2: Determinants

of academic performance

m @) @ @

Dependent variable: GPA Coef, S5.E. Coef, 5.E. Coaf. 5.E. Coef. 5.E.
High achool grade - HSG 0.035*** 0002 0.038***  0.002 0.036*** 0002 0.036%** 0,002
High achool curriculum {US)

UK -0.127% 0,023 -0.049 0.049  -0.136%°  0.024

UAE -0.025 0,030 0.056 0.0495 -0.039 0.035
HSG*UK -0U002*°*  0.000
HSG*UAE -0.000 0,000
TOEFL score - TFL 0.003**  0.000  0.002% 0000 0.002** 0000 0.002**  0.000
Gender - MAN 0,138 0021 -0.149*** 0022 -0.141** 0.021 -0.140** 0.021
UAE national - NAT 0,095 0,024 -0071%** 0027 -0.095** 0,024  -0.094*t 00024
Credit hours - CRH 0008 0000 0008 0.000 0.008*** 0000 0008 0.000
Enrollment year (2004-051)

2005-06 -0.076** 0030 -0.079%** 0030 -0.078** 0031 200079 0030

2006-07 -0.130** 0031 -0.131** 0031 -0.131*** 0.031 -0.131*** 0.031

2007-08 01245 0032 -0.141°* 0032 -0.126** 0.033 -0.126** 0.033

2008-09 0077 0031 -0.103**+ 0.031 -0.078** 0031 0078* 0031
Enrollment term - SPR (Fall) -0.011 0.024 -0.028 0.024 -0.013 0.024 -0.013 0.024
Major (BUS)

ARD -0.080%** 0029 -0.096%%* 0029 -00089%°7 0020 0085 0.020

HSS8 -0.000 0.020 0.005 0.029 0.003 0.029 0.002 0.029

EFPs -0.225%* 0,023 -0.225*** 0,024 -0.223** 0023 -0.224*  0.023
Coeducational school - COE 0.046= 0,024 DU048* D024
Public school - PUB 0.046 0.041 0.038 0.041
Constant -2.5458%* 0186 -2.473** 0,192 2517 0187 -2577*  0.18D
School fixed effects No Yos No No
Number of ohservations 2758 2758 2758 2758
Adjusted R2 0.527 0.543 0.527 0.527

5.E.: Robust standard errors. *, **, *** 10%, 5% and 1'% significance levels, respectively. Reference groups in parentheses.

Fixed effects output suppressed.
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Table 3: Determinants of academic performance - subgroups

Dependent variable: GPA (5) (6) (7 (8) [E]
Student group: First year 25th percentile®  UK/US diploma  UAE diploma  Aid applicants®
High zchool grade - HSG 0032 0.002  0.023*** 0006 0.031** 0002 0065 0006 0039 0.003
High school curricnlum (US)

UK 0113 0024 -0.086*° 0041 -0.020%%% 0.024 08T 0.032

UAE 0.060* 0034 0058 0.005 -0.084% 0,041
TOEFL score - TFL 0.002%=  0.000 0002  0.000 0003 0000 0002** 0001 00025 0.000
Gender - MAN 0,055 0.021 0175 0037 -8t 0024 0.055 0.47 -0.114* 0.030
UAE national - NAT 0.037 0026 -0.095** 0.037 -0.105** 0026 -0024 0.059
Crodit hours - CRH 0.041%= 0002 0009 0000 0.008%=* 0000 0007 0001 0.007** 0,001
Cohort year (2004-05)

20050-6 0002 0031 0093 0043 -0083% 0033 0016 0071 -0.053  0.041

2006-07 0026 0032 -0.120* 0050 0037 0034 0055 0073 01400 0.042

2007-08 -0.033  0.033 -0.152*** 0058 -0.134** 0037 0024 0066 -0.124** 0.042

2008-09 043 0032 05 0055 -00B1M 0035 0005 0071 -0L11%% 0.043
Enrollment term - SPR (Fall)  -0.003 0025 0013 00338 0008 0028 -0037 0045 0002 0031
Major (BUS)

ARD 0045 0030 -0022 0069 0071 0031 -0233* 0078 0172 0.030

HS5 0003  0.032 0049 0040 0018 0031 01400 0078 0009 0.046

EPS -0.042 0024 0176 0.043 0231 0.026 02400 0.059 -0.253** 0.033
Coeducational school - COE 0.029 0024 0035 0038 0041 0.024 0.075*  0.035
Public school - PUB 0085  0.042 -0005 0113 0000 0041 0034 0,050
In{family income| 0.066***  0.023
Constant -2.540* 0189 -1461°** 0459 2167 0202 5135 0552 -3.224* 0367
Number of observations 2758 822 2200 540 1231
Adjusted R® 0.532 0.543 0.540 0.501 0.440

SE.: Robust standard errors. *, ** *** 10%, 5% and 1% significance levels, respectively. Reference groups in parentheses.

*Based on high school grade. “Non-Emirati applicants for internal financial aid.
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