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Abstract:

This paper presents the predictive validity of hssobtained by 16-year-old
Maltese students in the May 2004 Secondary Educ&ertificate (SEC)
examinations in Biology, Chemistry, Physics, Mathéos, Computing,
English and Maltese for the Advanced level exanmatin these subjects
taken by the same students two years later. Tliy stuecks whether the
SEC level is a good foundation for the higher lette likelihood of
obtaining a high grade at A-level from particul&CSresults, possible
gender differentials and differentials between stig who obtained grades
4 and 5 from optional SEC papers. The results ghoderately high
predictive validity values ranging from 0.76 to ®&nd no fixed pattern in
the likelihood of obtaining a high A-level gradeo Nignificant gender
differences and no fixed pattern of differencethm Advanced level results
of students who had obtained SEC grades 4 andvbRaper 2A or 2B were
noted.
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I ntroduction

One of the main questions to be answered duringekgyn of any assessment system
is: To what extent will the results of the asses#rserve the particular uses for which
they are intended? (Linn and Gronlund, 2000). Thisstion points towards issues of
validity, which is perhaps the most important asppd@ssessment as it reflects upon
the meaningfulness of results. In the context @ng@xations, validity of the results is
specific to a particular use (e.g. selection, grgdand may range from high through
moderate to low validity depending on the qualifytiee examination. High quality
examinations address the various facets of validitjuding criterion validity, that is
the extent to which the results provide evidencaabiievements/performance in other
related areas. One aspectcaterion validity is thepredictive validityof the results,
that is, the extent to which the result providegdence of future achievements or
performance in other related subjects (AthanasaulLamprianou, 2002; Institute of
Educational Assessors, 2006).

The determination of the predictive validity of axamination serves various
purposes. It provides important data about valithézause it has greater fidelity to
the real situation in which the results will be disad helps in reaching conclusions
about the usefulness of the test or examination.efkample of such use is the
longitudinal study carried out in the UK which coaned the use of the national end
of Key Stage 2 (KS2) tests and the Cognitive AlegitTest (CAT), taken at age 11, to
predict performance in the national end of Key 8t8g(KS3) tests taken at age 14
and the General Certificate of Secondary Educa(GCSE) and other public
examinations taken at age 16. The study showedhbaAT had significantly higher
correlations with subsequent KS3 and GCSE outcdivaes did the KS2 test scores.
However, multiple regression analyses indicatetl aheombination of CAT and KS2
test scores gave the best predictions of future K88 GCSE outcomes (Strand,
2006). Predictive validity measures over a numbgrears could also show whether
standards are maintained. One such study carriethyothe Curriculum Evaluation
and Management Centre at Durham University (Co®9)19nvestigated the most
likely A-level grades achieved by a typical studeith GCSE Grade B in the subject.
The results showed that for some subjects, a stwdi¢ihn Grade B at GCSE level is
likely to obtain Grade C at A-level but for othembgects including Mathematics,
Computing, Chemistry, Physics and Biology, the stids likely to obtain Grade D.
Similarly, the A-level grade plotted against theeimge GCSE grade demonstrated
differences between subjects. The researchers udettithat these results seem to
indicate that some subjects are harder than otlraever, the researchers still
considered the students’ achievement at GCSE tahbebest single objective
predictor of a student’s A-level performance.

Measures of predictive validity of the results oféa in examinations at a particular
level can also be used with benefit for making siecis about which subjects to study
or which courses to take at a higher level. Forngta, in the Maltese context,

knowledge of the predictive validity of the resultdtained in examinations at

Secondary Education Certificate (SEC) level camp Isthidents make the right choice
of which subjects to study at Advanced Matriculatievel It can also provide them

with an indication of the probability of obtainiaggood grade at this level.
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Some preliminary studies have already been caoigdn this respect. Measures of
the predictive validity of SEC examinations in thelences (Biology, Chemistry,
Physics) taken in 1998 were determined in an attetmpanswer the following
questions: ‘Should a student who only managed t@imbGrade 4 in a science
examination at SEC level be advised to study thhjest at Advanced level?’, and
‘Would it make a difference if the student obtairi&ede 4 from the more demanding
Paper IlA or the alternative Paper 11B?’. The stgtipwed that the chance of a Grade
4 candidate obtaining Grade A to C at Advancedlleva science subject is small
(17% to 24%) but the probability of obtaining a p§6&rade A to E) is moderate to
high, ranging from 58% in Chemistry to 81% in Bigyo Additionally, candidates
with Grade 4 from Paper IIA and Paper IIB obtaimifar results at Advanced level.
However, only very tentative answers could be piegdlito the research questions
because the study was based on the results oflaram@er of candidates (Ventura,
2001). In 2004, Farrugia carried out a comprehenaivalysis of all subjects at SEC
level taken in May 2001 and determined their prgicvalidity at Advanced and
Intermediate Matriculation levels taken in May 20@he concluded that in most
subjects, the results appear to have a high pregligtlidity and in general, SEC
examinations in all subjects provide a good fouiotator study at Advanced and
Intermediate level. However, candidates with a @rdacht SEC level are unlikely to
achieve high grades at Advanced level, especiatly Ghemistry and Pure
Mathematics. Furthermore, a Grade 5 obtained at &€l seems to provide
insufficient foundation for successful study at thigher level. Indeed, only a very
small number of students who obtain a Grade 5 sulgect proceed to study the
subject at Advanced level and when they do so thletain poor grades or fail
(Farrugia, 2004). A subsequent study analysed preslictive validity of the
mathematics and sciences SEC results for succegglvanced and Intermediate
Matriculation examinations in the same subjectsevidus conclusions were
confirmed but differences between subjects werdliglgted further. For example,
students who had obtained a Grade 3 in SEC BiolGgynputing and Physics were
twice as likely to achieve a high grade at Advanies@| than students with the same
SEC grade in Chemistry and Pure Mathematics (Faragd Ventura, 2005).
Focusing solely on one subject, Pace and BonellogRinvestigated the correlations
between the SEC Physics results, the results af ifdormal assessments and the
formal test held at the end of the first year a #unior College and the students’
performance in the Advanced Matriculation (AM) Piegsexamination. Their data
consisted of the results of 159 students who fedstheir two-year course in 2000
and another group of 153 students who finishedtthese in 2002. For this small and
homogenous group they found correlations of r -88.4nd r = 0.442 between SEC
and AM results. The correlations between the engeaf test results and the AM
results were r = 0.708 and r = 0.550 for the 2000 the 2002 cohort respectively,
and for the informal assessments and the AM rethatgorrelations ranged between r
= 0.318 and 0.630. They noted no gender differeircése students’ performance in
the SEC and AM examinations. They also found thadents who had sat for Paper
IIB at SEC level and had obtained Grade 4 stilbdta fair chance of obtaining a
good grade in the AM Physics examination.

The present paper addresses the following mainarelsequestions with special
reference to science subjects, mathematics, congpaind the two core languages
Maltese and English:
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1. Is the SEC level in a subject a good foundatiorttier study of the subject
at Advanced level?

2. Do male and female students who obtain the samgegrat SEC level
achieve comparable results at Advanced level tveosyater?

3. With results showing a particular grade at SEC lleskould one advise
students to take up the subject at Advanced lemesidering the estimated
likelihood of obtaining a good grade at the higlesel?

4. Do students who obtain a Grade 4 from Paper llAiobbetter Advanced
level results than students who obtained the saB@ @ade from Paper
B~

The Educational Context

In Malta, education is compulsory from age five @ge sixteen. At the end of
compulsory education, pupils sit for the Second&ducation Certificate(SEC)
examinations offered by the Matriculation and Seleoyp Education Certificate
Examinations Board (MATSEC) of the University of Kéa Entry to post-secondary
institutions is based on a minimum of six passeSEC level including Maltese,
English Language, mathematics and a science subj@th-form colleges offer a
two-year course leading to the Matriculation Cexdife examination. This certificate
IS an entrance requirement to university. Studehtsose two subjects to study at
Advanced level, three subjects at Intermediatellane Systems of Knowledge. A
subject at Intermediate level is considered todueévalent to one third of a subject at
Advanced level. Systems of Knowledge offers stuslelat multidisciplinary
perspective with an emphasis on the values fosteyeatifferent areas of knowledge.
At the end of the two-year course, students sit tf@ Matriculation Certificate
examinations offered by the MATSEC Board. Each yalanost 8,000 candidates
register for the SEC examinations (MATSEC, 2006)gdod number are awarded
certificates for passes in these examinations amckepd to study a choice of subjects
at Intermediate or Advanced level, which to a laegéent depends on which course
they aim to join at university. In recent years,ouatb 2500 students took the
Matriculation Certificate examination each year (W8EC, 2007).

At SEC level, students are awarded grades betwean I7. In all SEC examinations
all students sit for Paper I, which may includeasal component or an element of
school-based assessment, and a choice of either Rapor 1IB. Students who opt
for Paper IIA may qualify for grades 1 to 5, Grddbeing the highest. The Paper IIB
option offers students the opportunity to obtaiadgs 4 to 7. Grade U denotes an
unclassified performance in both options of PajpeGrades 1 to 5 are accepted by
most post-secondary institutions as passes thableerstudents to pursue post-
secondary education with profit. At Advanced leaall Intermediate level, students
are awarded grades A to F, with F denoting fail@tidents who wish to follow an
undergraduate course in a particular subject avallysrequired by the university
departments to obtain at least a Grade C at Advhlesel in the subject.

© Publications Committee, Faculty of Education, 200



25 Journal of Maltese Education Research Vol:2N007

M ethod

In order to attempt to answer the research questitme individual results of
candidates sitting for the Advanced level examoratiin May 2006 were taken and
compared with the results for the corresponding $E&mination of each individual
candidate from the 2004 session. The number of idate$ sitting for each
examination is much larger than the sample undaesideration but the candidates
involved in this study were limited to those whao fea the examinations in these two
years. The candidates in this study were therefoesets of the two groups of
candidates sitting for the examinations. This patedi a group of students who were
homogenous in that they sat for their Advancedllexaminations two years after
their SEC examinations, in most cases after folhgwa regular full-time course at a
post-secondary institution. In this study each $feftle was taken one by one and the
number of students scoring a particular grade ataAded level two years later was
counted and displayed in a table showing the frequend distribution of grades.
Thus, for example, the first row of the table showmsv many of students who
obtained Grade 1 at SEC level went on to achie@ame A, B, C and so on at the
higher level. The second row shows the same infoomdor students who started
with a Grade 2, and so on for the other gradesleTals given as an example to
illustrate frequency and distribution of 386 matthesults in SEC Biology and
Advanced level Biology. Given that the data werethe form of categories, the
analysis used the Spearman Rank Correlation Cazffito calculate the predictive
validity of the SEC results. This required the testo be converted into ranks such
that SEC grades 1 to 7 were ranked 1 to 7 resgdgtiGrade U was converted to
rank 8. Candidates who had been awarded Gradé®i6lU in May 2006 but were
able to improve their grade in September 2006 wereded in the sample by taking
their highest grade. The Advanced level grades AFtavere ranked 1 to 6
respectively. A correlation between two resultssdoet indicate that the achievement
of one leads to the achievement of the other bsinply an indication of how one
result may be related to another. In the case oBAded level Biology the correlation
was 0.760 which is the measure of the predictiviiditaa of SEC results for this
subject. It also summarises the data in Table ril&i tables were drawn up and the
predictive validity measures were determined fahesubject at Advanced level.

The results of the analysis carried out were algoessed in terms of an expectancy
table in which the frequencies are converted intoc@ntages, which show more
clearly the likelihood of obtaining a particularage at Advanced level having
obtained a certain grade at SEC level. Table 2tiftes how the data of Table 1 are
transformed into an expectancy table for Advaneaell Biology. The results in this
table show that all the students with Grade 1 wid®j)y at SEC level obtained Grades
A to C in Advanced level Biology. Students with Gea2 at SEC level had a 92.9%
chance while students with Grade 3 at SEC level 8&8% chance of obtaining
Grades A to C in Advanced level Biology. Studentthwsrade 4 had 44.9% chance
of obtaining Grades A to C. The data also show shadents with Grade 5 only had a
14% chance of obtaining Grades A to C in Advanaatll Biology while students
with a lower SEC grade were not likely to obtaiged grade. The same method was
used to obtain frequency tables, expectancy tadohels Spearman Rank Correlation
Coefficients for all Advanced level subjects witmatched sample of not less than 20
results. However, in this paper, the focus of tinalysis is on mathematics, the
science subjects, computing, English and Malte$e fivo languages are included
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because of the concern that has been expressetentryears about the students’
achievements in these subjects. In these caseantigsis would primarily provide
an indication of the predictive validity of the SE®aminations in these subjects.
English and Maltese are core subjects and in thigep were also included as a
comparison with the sciences, which are assumbd toarked more objectively.

Table 1. Distribution of matched gradesin Biology for the
May 2004 SEC and May 2006 A-level examination sessions
Biology A-level Grade
A B C D E F Total Number
SEC Grade
1 34 9 2 0 0 0 45
2 20 48 11 5 1 0 85
3 6 26 49 10 5 1 97
4 0 12 32 25 23 6 98
5 0 1 6 4 24 15 50
6 0 0 0 0 1 0 1
7 0 0 0 0 1 0 1
U 0 0 0 3 3 3 9
Total Number | 60 96 100 47 58 25 386

Spear man Rank Correlation = 0.760

Table 2. Expectancy Table (%) for A-level Biology
Biology: A-level Grade

A B C D E F Total
SEC Grade
1 756 | 20.0 | 44 0.0 0.0 0.0 100
2 235 | 56.5 | 12.9| 5.9 1.2 0.0 100
3 6.2 26.8 | 50.5| 10.3| 5.2 1.0 100
4 0.0 12.2 | 32.7| 25.5| 235 6.1 100
5 0.0 2.0 12.0| 8.0 48.0/ 30.0 100
6 0.0 0.0 0.0 0.00| 100.p 0.0 100
7 0.0 0.0 0.0 0.0 100.0 0.00 100
U 0.0 0.0 0.0 33.3| 33.3] 33.3 100

Analysis of Results

Predictive Validity: General Results

The presentation of the frequency tables for al skibjects is not practical in the
context of this paper, it has therefore been dectdepresent the predictive validity
measure for each Advanced level subject in grapfocan. A high predictive validity
measure would mean that there is a strong reldtiprizetween the grade obtained at
SEC level and the grade achieved at the highet.lavether words high values of
predictive validity show that students with highGHrades in a subject would tend to
obtain high grades at the higher level in that sctbpnd correspondingly, students
with low SEC grades would tend to obtain low gradeshe higher level. When the
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predictive validity is low, the relationship betwe8EC grades and grades at higher
levels is less strong and it becomes more riskyredict the likely performance in the
subject at the higher level from the grade achiete8EC level.

Spearman Rank Correlation: A-level
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Figure 1. Graph of Predictive Validity resultsfor all A-level subjects

Figure 1 shows that the predictive validity measuoé SEC results for Advanced
level subjects range from a high r = 0.76 for Bgyldo a low r = 0.23 for Geography.
The subjects could be divided into four groups witle SEC results in Biology,
German and Chemistry showing high levels of predicvalidity ranging between
0.70 and 0.76. A second group of subjects, whicludes French, Home Economics,
Accounting, Art, Graphical Communication, Physiddaltese and Italian shows
predictive validity measures in the range 0.60 ®60A third group, consisting of
Computing, English, Mathematics, English LiteratBesiness Studies, and Spanish,
has predictive validity in the range of 0.48 an86).while Economics, Religious
Knowledge, History and Geography have predictividityg measures in the range
0.23 to 0.43. The results for History (r = 0.38daBeography (r = 0.23) may be
spurious because of the small number of studem3vied and when analysed by
gender, significant differences are found in thedpotive validity of results obtained
by male and female students. In History, the resaflthe 16 female students showed
a correlation of 0.13 while those of the male stusiehad a correlation of 0.43. In
Geography, only the results of 23 students couldriaéched and the gap in the
correlations by gender was very wide. Two casearticular interest concern
English and Accounting. The predictive validity ®EC English Language results for
Advanced level English is 0.56 while that of Enlglisiterature is slightly lower at
0.51. This is a rather unexpected result considethat two thirds of the Advanced
level English examination concerns literature. Abtounting, the predictive validity
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of both SEC Accounting results and SEC Businesdi&uresults for Advanced level
Accounting were calculated. Not surprisingly, theedictive validity of SEC
Accounting was found to be a moderately high 0.@blevthat of SEC Business
Studies was lower, but it was still a significarB@

Considering the ranges of predictive validity ssoreported in the literature, these
results fall within the normally expected rangebud, for example, Strand (2006)
reported correlation coefficients in the range 0(&1.76 between CAT scores and
GCSE results and in the range 0.52 to 0.71 betw&h points scores and GCSE
outcomes five years later. In the USA, a studyth& correlations between high
school grade point averages, scores on SAT | and BAchievement tests taken
before admission to the University of Californiadatte first year university grade
point average showed that in the period 1996-188%orrelation coefficients ranged
between 0.39 and 0.47 (Geiser and Studley, 200XDdviald (2004) found a
correlation of 0.47 between the Cambridge GCE rdtitve ordinary mathematics
results of 177 students from Trinidad and Tobagbthe results of the same students
in the GCE advanced level mathematics examinatitineosame examination board.

Predictive Validity: Advanced level Science, Mathgos and Computing

A recurrent criticism of the SEC examinations iattthe level reached by the students
in various subjects does not provide them withisigffit foundation to follow studies
at Advanced level with profit in these subjectsisT$ection attempts to check whether
this criticism holds true for the sciences, matheceaand computing. This objective
can be achieved by inspection of the full data tteate been collected and therefore
tables similar to Table 1, which gives the Biologgsults, are presented for
Chemistry, Physics, Pure Mathematics and Compuiihg. values of the predictive
validity of the SEC results and some comments msengafter each table.

Table 3 shows the analysis of the Chemistry results

Table 3. Distribution of matched gradesin Chemistry for the
May 2004 SEC and May 2006 A-level examination sessions

Chemistry A-level Grade

A B C D E F Total Number
SEC Grade
1 18 10 8 0 0 2 38
2 6 17 44 5 1 4 77
3 4 5 28 16 15 22 90
4 0 1 5 7 10 28 51
5 0 1 1 0 6 22 30
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
U 0 0 1 0 0 1 2
Total Number | 28 34 87 28 32 79 288

Spear man Rank Correlation =0.70
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Note that a very high proportion of students withades 1 and 2 at SEC level

obtained Grades A to C in the Advanced level exathso did about 41% of students
with Grade 3. A few students with grades 4 andsb abtained good grades. These
observations and the high value of the correlatioefficient indicate that these

students could follow A-level studies with profit.

On the other hand, six students with grades 1 afalléd the A-level examination.
This observation cannot be explained easily ampés to show why predictions are
risky. Indeed, only 49% of the variance in the eietion can be explained. The
percentage of failures and Grade E results thereases dramatically in the case of
students who start off with a SEC Grade 3 resulbwer.

The analysis of the Physics results is shown inerdb

Table 4. Distribution of matched gradesin Physicsfor the
May 2004 SEC and May 2006 A-level examination sessions
Physics A-level Grade
A B C D E F Total Number
SEC Grade
1 22 29 14 3 4 1 73
2 6 24 39 20 11 10 110
3 1 8 23 33 12 13 90
4 0 3 12 10 19 38 82
5 0 0 0 2 5 10 17
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0
Total Number | 29 64 88 68 51 72 372

Spear man Rank Correlation = 0.62

Most of the students with Grades 1 and 2 in PhyatiGEC level were able to acquire
Grades A to C at Advanced level. Quite a good remolb candidates with Grade 3 at
SEC level (68%) were able to obtain Grades A tot @dvanced level but a very
sharp drop in performance is observed in the chstudents with Grade 4 at SEC
level. In fact only 33.6% of these students oladirades A to C at Advanced level.
Students with Grade 5 or lower at SEC level wergely to sit for the examination
in Advanced level Physics or failed to obtain thghler grades if they did sit for the
examination.

The analysis of the Mathematics results is showraiple 5.
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Tableb. Distribution of matched gradesin Mathematicsfor the
May 2004 SEC and May 2006 A-level examination sessions

Pure M athematics A-level Grade

A B C D E F Total Number
SEC Grade
1 55 33 30 9 8 10 145
2 14 32 41 19 17 30 153
3 0 15 36 14 23 42 130
4 1 6 9 7 10 37 70
5 0 0 1 0 1 16 18
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0
Total Number | 70 86 117 49 59 135 516

Spear man Rank Correlation = 0.52

In the case of Mathematics, 81.4% of the studertts @rade 1 at SEC level obtained
Grades A to C in Advanced level Pure Mathematiag, dnly a surprisingly low
number of about 57% of the students with Grade 3B level managed to obtain
Grades A to C at Advanced level. The percentagaumfents obtaining Grades A to
C becomes progressively lower for students startiitly Grade 3 (39.2%) and Grade
4 (22.9%) at SEC level. In this subject, we agdiserve that students with Grade 5
or lower at SEC level were unlikely to sit for teeamination in Advanced level Pure
Mathematics or fail to obtain the higher gradabdy did sit for the examination. The
low predictive validity indicated by the relativelpw value of the correlation
coefficient and by the results especially thosenioletd by students with the higher
SEC grades make it difficult to predict performamaean for students with a high
SEC level grade.

The analysis of the Computing results is shownahl& 6.

Table6. Distribution of matched gradesin Computing for the
May 2004 SEC and May 2006 A-level examination sessions

Computing A-level Grade

A B C D E F Total Number
SEC Grade
1 7 9 10 3 0 0 29
2 6 14 19 12 1 2 54
3 0 9 12 13 7 3 44
4 0 3 5 6 9 14 37
5 0 0 1 0 1 1 3
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0
Total Number | 13 35 47 34 18 20 167

Spear man Rank Correlation = 0.56
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A relatively high proportion of students with Gratleand Grade 2 in Computing at
SEC level managed to obtain Grades A to C at Adeahevel. However, only 47.7%
of students with Grade 3 managed to obtain theenidtdvanced level grades. Less
than half this number managed to obtain Grades @ baving started with Grade 4 at
SEC level. The number of candidates sitting for &uted level Computing who had
Grade 5 at SEC level was only three but one ofetlramdidates managed to obtain a
Grade C at Advanced level. The data seem to shatsthdents with lower grades at
SEC level were unlikely to sit for the examination obtain Grades A to C in
Advanced level Computing. These observations maaéx why the value for the
correlation obtained was only 0.56.

Predictive Validity: Advanced level English and késk

Two other Advanced level subjects, English and &tadt are included in the analysis
and discussion presented in this paper as thegrdarg requirements to a number of
university courses. They are also Advanced levéiestis with a relatively high
candidature and may be used as a comparison vétisdiences, which presumably
are marked more objectively.

Considering Advanced level English first, we congpatudents’ performance in
Advanced level English with their performance inGSEevel English Language and
SEC level English Literature since at SEC levelséhéwo subjects are offered
separately. The predictive validity of SEC leveiglish Language for Advanced
level English was as shown in Table 7.

Table 7. Distribution of matched grades in English Language for the May
2004 SEC and May 2006 A-level examination sessions

English A-level Grade

A B C D E F Total Number
SEC Grade
1 3 7 19 8 2 1 40
2 1 7 63 44 27 17 159
3 0 3 26 43 36 41 149
4 0 0 5 10 18 40 73
5 0 0 1 1 3 26 31
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
U 0 0 0 0 0 3 3
Total Number | 4 17 114 106 86 128 455

Spearman Rank Correlation = 0.56

The results show a rather low correlation betweedent performance at the two
levels. Students tend to obtain low grades at Aded level irrespective of the
grades obtained at SEC level with the exceptiorGadde 1, where 72.5% of the
students with that grade at SEC level obtained €&afl to C at Advanced level.
Around 45% of the students with Grade 2 manageabtain Grades A to C most of
whom actually obtained Grade C. Students with lo®€C level grades performed
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even less well, with only 19.5% of the candidateshwsrade 3, 6.3% of the
candidates with Grade 4 and 3.2% of the candidaitbsGrade 5 obtaining Grades A
to C at Advanced level. These observations claadicate that while it is difficult to
predict results and advise students with the hi@teC level grades, it is much easier
to advise students with lower SEC level grades ngliEh language about whether
they are likely to be able to follow the coursehmirofit. There were no candidates
with Grades 6 or 7 sitting for Advanced level Esgland only three candidates with
Grade U at SEC level sitting for Advanced level Esigwho, not surprisingly, failed
at Advanced level.

On the other hand the predictive validity of theulés of SEC level English Literature
for Advanced level English was as shown in Table 8.

Table 8. Distribution of matched grades in English Literature for the May
2004 SEC and May 2006 A-level examination sessions

English A-level Grade

A B C D E F Total Number
SEC Grade
1 2 1 9 1 1 0 14
2 1 6 20 11 2 3 43
3 0 7 51 24 25 13 120
4 1 1 20 42 21 27 112
5 0 0 10 18 22 32 82
6 0 0 1 0 2 15 18
7 0 1 0 1 1 7 10
U 0 0 1 4 5 11 21
Total Number | 4 16 112 101 79 108 420

Spear man Rank Correlation = 0.51

Unexpectedly, the correlation between the gradeaimdd in English Literature at

SEC level and Advanced level English is lower thaa correlation between English

Language at SEC level and Advanced level Engli$his may be surprising since

Advanced level English has a high component of EhdLiterature and one would

expect that skills attained in SEC level Englisitetature would be useful at

Advanced level. This observation may indicate that prediction of performance at

Advanced level is more a function of the studentshmand of the written language
than on knowledge of literature. Close inspectibthe results shows, however, that
the low value of the correlation coefficient is reotesult of a high performance at
SEC level being followed by a low performance avawakced level. In fact candidates
with Grades 1, 2 and 3 in SEC level English Literatwere able to obtain better
grades at Advanced level than students with singlades in SEC level English

Language. The lower correlation (compared to SEGliEh Language) is a result of

the relatively good performance at Advanced lewrsleoved for some candidates with
low SEC level English Literature grades. In fact®some students with Grades 5, 6,
7 and U in SEC English Literature managed to ob@Giades A to C at Advanced

level.
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In the case of Maltese, there is only one subjéeted at SEC level which contains
both a language component and a literature comporidre predictive validity of the
results in Maltese at SEC level for Advanced IMaltese was as follows.

Table 9. Distribution of matched grades in Maltese for the May 2004 SEC
and May 2006 A-level examination sessions

Maltese A-level Grade

A B C D E F Total Number
SEC Grade
1 2 9 0 0 0 0 11
2 5 19 17 0 0 0 41
3 3 18 17 3 3 0 44
4 0 12 38 19 8 1 78
5 0 1 23 10 15 6 55
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0
Total Number | 10 59 95 32 26 7 229

Spearman Rank Correlation = 0.60

The students with Grades 1 and 2 in Maltese at ®&€ were all able to obtain
Grades A to C when sitting for Advanced level MsdteMost of the students with
Grade 3 and 4 at SEC level obtained Grades A tm @dvanced level Maltese
(86.4% of the Grade 3 students and 64.1% of thelé&dastudents). Candidates with
Grade 5 were also able to perform well; in factt43.obtained Grades A to C, while
the students with Grade 6 or lower at SEC level mid sit for Advanced level
Maltese. In the case of Maltese it is not difficidtpredict and advise students about
whether they are likely to perform well at Advandedel when starting with a good
SEC level grade.

Gender

Another research question addressed in this stslgdawhether male and female
students who obtain the same grades at SEC levstvaxl comparable results at
Advanced level. One way of looking at this is lynsidering the Spearman Rank
Correlation Coefficient for the different subjedig considering the results of male
and female students separately. This would givenditation whether males and
females were obtaining Advanced level results coatiga to their SEC results. The
results for the Biology, Chemistry, Computing, Hsly) Maltese, Mathematics and
Physics are given in Table 10.
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Table 10. Spearman Rank Order Correlation Coefficient relating the SEC level
results with Advanced level results for the whole group, female and male

students
Subj ect Total no of | Spearman Number of | Spearman Number of | Spearman
students Correlation | Female Correlation | Male Corréation
all students | students Females Students Males
Biology 386 0.76 271 0.78 115 0.71
Chemistry 288 0.70 190 0.68 98 0.75
Computing 167 0.56 66 0.55 101 0.57
Mathematics| 516 0.52 212 0.57 304 0.49
Physics 372 0.62 132 0.68 240 0.60
English 455 0.56 354 0.53 101 0.64
Maltese 229 0.60 169 0.56 60 0.71

As observed with reference to the correlation fog tifferent subjects taking all
students together, there is considerable differencéhe Spearman Rank Order
Correlation obtained between the different subjdxit one can also note marked
differences between the correlation obtained fordie students and that obtained for
male students. In Biology, Mathematics and Phy#iescorrelation between results
obtained at SEC level and those obtained at Adwhlese| for female candidates was
higher than that for male candidates. In the remgirfour subjects (Chemistry,
Computing, English and Maltese), the correlatifor male candidates were higher
than that for female candidates, with a surprisimgarked difference observed in the
case of English and Maltese.

These results especially the much lower correlationthe case of female students
raise a number of questions, for example, in whay \are the A-level results of
female students not correlating with their SEC ite8uls it the females with higher
SEC level grades who are not performing well at #&ubed level or is it the females
who had lower SEC level grades who are now perfogmiery well at Advanced
level and giving rise to these low correlation ¢oefnts? In order to attempt to
answer these questions, the distributions of matgjtades for the different subjects
for the May 2004 SEC and May 2006 A-level resultsmale and female students
were considered separately. Table 11 gives theeptage probability of obtaining
Grades A to C at Advanced level having started wifharticular grade at SEC level,
taking the results of male and female studentsraggig.

The results indicate that, in general, there was fired different pattern of
performance between male and female students bu tiere some differences in
specific subjects. Generally, males obtained difghé¢tter grades in Advanced level
Biology compared to female students starting witth$ame grade at SEC level except
for students starting with Grade 3 at SEC levelnetiemale students showed a better
chance of obtaining Grades A to C (a differencd&®B%). In Chemistry there was
no clear trend although there was a marked diffterdretween the results of students
starting with Grade 3 at SEC level. Male studemése 2.2 times more likely to
obtain Grades A to C compared to female studer® the other hand female
students starting with Grade 4 were 4.2 times riikedy to obtain Grades A to C at
Advanced level compared to male students. No gbestern in gender difference
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emerged. In Computing, male students obtainedehighades than female students
with the same grade at SEC level at times with dewdifference in results. For
example when starting with Grade 3 male studentse vie7 times more likely to
obtain Grades A to C at Advanced level than ferstdeéents. In Mathematics, male
students tended to get better grades in Advanceel lBure Mathematics when
starting with any grade at SEC level except Gradeot example when starting with
Grade 3 at SEC level, male students were 1.5 tmuwee likely to obtain Grades A to
C compared to female students. In Physics, feroatelidates generally obtained
better grades than male candidates starting welséime grade at SEC level but the
differences were not too large except for the a#sstudents starting with Grade 4
where female students were 1.6 times more likelghtimin Grades A to C compared
to male students. In the case of the two langua@gests the Spearman Rank Order
Correlation Coefficients for the results of maleldemale students were observed to
be rather different. When the students’ resultsewanalysed it was clear that in
English male students with any grade even a higideggrin SEC level English
Language, were less likely to obtain Grades A tm @dvanced level English. For
example when considering students with Grade 1EER $vel English Language,
male students had only 50% chance of obtainingl€&raA to C compared to the
results obtained by female students with a 76.%@&liliood of obtaining Grades A to
C at Advanced level. In Maltese, female students Wie lower grades (3, 4 and 5)
were doing a lot better at Advanced level and haduah better chance of obtaining
Grades A to C in Advanced level Maltese comparechabe students who had the
same grade at SEC levélhi square tests were carried out for each sulbgecheck
whether the differences observed were statistiGadjpificant. Tests were carried out
between the numbers of males and females startitigtihe same SEC grade who
eventually obtain Grades A to C at Advanced levidle testsshow only one
statistically significant difference which concednstudents starting with Grade 3 in
SEC Chemistry. In this case, males performed saamifly better than females in the
Advanced level ¢ = 10.527, df = 1, p<0.01). The tests confirm ttare is no
significant pattern in the differences in the petege values between males and
females.
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Table 11. The percentage probability of obtaining Grades A-C at Advanced level
having started with a particular grade at SEC level for male and female students

Gradeat SEC Leve
1 2 3 4 5
Subject M F M F M F M F M F
Biology 10 10 96. 90. 72.| 88.| 48. 43. 14. 14
0 0 7 9 4 2 3 5 3 0
Chemistry 93., 95.| 90. 86. 65.| 29.| 4.3 17. 18. 0
3 7 0 0 5 5 9 2
Computing 92| 87.| 75. 68. 57.| 33.| 21. 22. 50. 0
3 5 0 2 7 3 4 2 0
English 50 76. 48. 43, 14.| 20.| O 8.6 0 4.8
5 8 2 3 7
Maltese 10| 10 100 100 75 88/ 52. 67. 33. 48.
0 0 9 9 2 3 6
Maths 79.| 84.| B58. 54, 44.| 30.| 24. 20. 7.7 0
1 7 5 9 9 8 4 0
Physics 87| 92.| 61. 64. 36.| 33.| 15. 24. 0 0
2 3 6 9 5 3 1 1

Note: Grades 6, 7 and U were ignored since allesaluere 0% except for the result
of one female student who obtained a high graded&rA-C) in Advanced level

Chemistry out of two females starting their A-lewath Grade U in the subject at
SEC level.

Grade 4 obtained from Paper I1A or Paper |IB

Another research question investigated in thisysttmhcerned students who obtained
Grade 4 at SEC level. According to the currentesys a candidate may be awarded
Grade 4 by sitting for Paper 2A since the gradeslale for that paper are Grades 1
to 5. On the other hand, Grade 4 is the higheatlggithat may be awarded to
candidates sitting for the less demanding Paper Berefore, the issue investigated
was whether students who obtain a Grade 4 fromrA&pebtain better Advanced
level results than students who obtained the sda@d@@ade from Paper 2B.

The percentages of students obtaining Grades A &b &-level when starting with

Grade 4 obtained by sitting for Paper 2A or Pafia given in Table 12 together
with the numbers of candidates on which these péaiges are based.
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Table 12. Percentage of candidates obtaining Grades A-C at A-level when
starting with Grade 4 obtained by sitting for Paper 2A or Paper 2B

Subj ect Paper from which Grade 4 was obtained together with

number of candidates

Paper N Paper N

2A1% 2B/%

Accounting 40.8 49 455 11
Art 0.0 6 0.0 5
Biology 46.1 89 40.0 10
Business Studies 46.7 15 47.1 17
Chemistry 11.1 45 16.7 6
Computing 8.0 25 50.0 12
Economics 100.0 17 90.9 11
English Language 6.0 50 8.7 23
English Literature 18.8 96 25.0 16
French 33.3 6 0.0 6
Geography 50.0 2 0.0 0
German 0.0 2 0.0 0
Graphical Communication 100.0 1 0.0 0
History 100.0 1 100.0 1
Home Economics 16.7 6 60.0 5
Italian 0.0 6 455 11
Maltese 70.9 55 47.8 23
Mathematics 20.8 48 27.3 22
Physics 14.8 61 28.6 21
Religious Knowledge 85.7 7 100.0 7
Spanish 40.0 5 0.0 0

Disregarding the subjects where the number of siisdgtting for the Advanced level
subject having started with Grade 4 is very smaitl gresenting the results
graphically as shown in Figure 2, an interestingasipation emerges. In most subjects
(Accounting, Chemistry, Computing, English LanguagEnglish Literature,
Mathematics and Physics) the performance at Adwhieee| of candidates starting
with Grade 4 at SEC level was better if the grade wbtained by sitting for Paper 2B
than by sitting for Paper 2A. The difference obsdrvanged from a mere 2.7% in
English language to a difference of 42% in Compmuti@ne way of explaining these
differences is by the fact that the candidatemgifior Paper 2B had been awarded the
highest grade available for that paper which isd@rd. They were likely to obtain a
higher grade had they opted for Paper 2A. This miasien underlines one of the
disadvantages of the differentiated paper systkat,i$, the possibility of candidates
failing to make the right choice of paper accordingheir abilities. The results for
Mathematics and Computing seem more surprisingesincthese two subjects,
students studying for Paper 2B have a differerilabyk content going to less depth
than the syllabus for Paper 2A. It is possible, éosv, that students study the syllabus
for Paper 2A but sit for Paper 2B.

On the other hand in two other subjects (Biologg Braltese), students who obtained
Grade 4 by sitting for Paper 2A did better at Adsehlevel and were more likely to
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obtain Grades A to C than students who obtainedi€&#aby sitting for Paper 2B. In
Biology the difference was only of 6.1% but in Malé a marked difference was
obtained equivalent to 23.1%.

Comparing A-level results with Grade 4 results
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Figure 2: Percentage chance of obtaining Grades A-C at A-level when starting
with Grade 4 obtained by sitting for Paper 2A or Paper 2B

When a similar comparison was made with respestudents starting their Advanced
level studies with a Grade 5 obtained by sittingthe two different papers, only five

subjects could be included in the analysis singg f@v candidates with Grade 5 at
SEC level opt to study the subject at Advancedlldsigure 3 shows the performance
of the two groups of students, that is those wiqume Grade 5 by sitting for Paper
2A and those who acquire Grade 5 by sitting fordP@&B. Generally candidates who
obtained their Grade 5 by sitting for Paper 2A loidter at Advanced level than those
who obtained their grade by sitting for Paper 2BBC level. The only exception was
Chemistry, where the students who had sat for P2Belid better than those who had
sat for Paper 2A.
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Comparing A-level results with Grade 5 results
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Figure 3. Percentage chance of obtaining Grades A-C at A-level when starting
with Grade 5 obtained by sitting for Paper 2A or Paper 2B

Conclusions and I mplications

This paper addressed a number of research questitinspecial reference to science
subjects, mathematics, computing and the two @rguages Maltese and English. It
attempted to determine whether obtaining a cestiéiat SEC level in a subject was a
good foundation for the study of the subject at &abed level. The analysis showed
that at Advanced level, for most subjects, students Grades 1 to 2 and in most
cases also Grade 3 are very likely to obtain GrédesC at Advanced level. Students
who start their Advanced level studies with loweadgs generally find it more
difficult to obtain the higher grades at Advanceddl. Exceptions are observed in
Pure Mathematics and English where it is rathdricdit to obtain Grades A to C at
Advanced level even when starting with Grade 2E&€ $evel. Another exception is
Advanced level Maltese, where quite a number alestts with Grade 4 at SEC level
managed to obtain grades A to C at Advanced level.

These results raise a number of questions. For geamvith results showing a
particular grade at SEC level, should one advisdestts to take up the subject at
Advanced level considering the estimated likelihobdbtaining a good grade at the
higher level? On the other hand, should studentis particular grades at SEC level
be discouraged from studying a subject at a higghesl. The results also showed that
in some subjects, students with lower grades at k€l were still likely to obtain
good grades at higher levels while in other subjestudents with higher grades at
SEC level were not achieving very high grades avahded level. This seems to
support popular beliefs that certain subjects aredr than others. In order to attempt
to answer this question further analysis was carmiat. This involved comparing the
likelihood of obtaining Grades A to C at Advancegdl when starting with Grade 3
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in a particular subject. Grade 3 was selected issaitgrade that many Advanced level
students possess at the start of their course.

Figure 4 gives the probability of obtaining Gradedo C at Advanced level when

students start with Grade 3 in a particular subjébe subjects with less than 20
students starting the higher level subject withdgr@ were not included in the plots.
The results obtained show a rather wide differancthe probability of obtaining a

high grade at Advanced level having started with shme grade at SEC level. For
example, in Accounting, Religious Knowledge, Bigtognd Maltese, starting with

Grade 3 was very likely to lead to Grades A torCfaict between 73.8% and 86.4%
of the candidates obtained Grades A to C at Adwameeel. On the other hand in

Spanish and Business Studies the students stavithgGrade 3 at SEC level were
less likely to obtain Grades A to C at Advancedelgun fact the percentage

probability in these subjects was around 60%. B dhse of Physics, Mathematics,
Chemistry, Art, Italian, Computing and English kagire students starting with

Grade 3 were even less likely to obtain Grades &,tm fact between 36% in Physics
and 48% in English Literature. The lowest Advant®acl grades were obtained by
students starting with Grade 3 in English Languagd French respectively. Only
19.5% of the students of English and about 22%hefstudents of French starting
with Grade 3 at SEC level were able to obtain Gsaléo C at Advanced level.

These differences give rise to a number of questsamce an Advanced level subject
should ideally involve a comparable level of diffity and require a comparable level
of commitment from students studying different sakg.

Probability of obtaining Grades A-C at A-level
when starting with Grade 3 at SEC level
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Figure 4: Probability of obtaining Grades A to C at A-level when starting with
Grade3at SEC leve

A similar analysis carried out in the UK by the @Gcuwlum Evaluation and
Management Centre at Durham University (2003), stigated the most likely A-
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level grades achieved by a typical student with 6&C3ade B in the subject. The
results are illustrated in Figure 5.
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Figure 5: Expected A-level grade of student with average GCSE Grade B

For some subjects, a student with Grade B at GE@S8& was found to be likely to
obtain Grade C at A-level but for other subjectduding Mathematics, Computing,
Chemistry, Physics and Biology, the student islyikeo obtain Grade D. The
researchers claimed that this seems to indicatestbrae subjects are harder than
others. In the U.K., General Studies, Biology, Rtyysand Chemistry were found to
be the hardest subjects while Sociology and Engliste classified as the easiest. In
the local study, on the other hand, English anahé¢hrevere found to be the hardest
followed by Physics, Mathematics, Chemistry andwnile the easiest were found to
be Maltese, Biology, Religious Knowledge and Acdmmin that order. While there
are some similarities between the classificatiodenen the U.K. and that made in
Malta, such as the classification of Physics anénalktry as hard subjects in both
instances, there are however some wide differentgdacement such as that of
Biology and English.

The study reported in this paper also attemptedetermine whether there were any
differences in the performance at higher levelsmafle and female students who
obtain the same grades at SEC level. The resutseshthat in general there was no
fixed different pattern of performance between naald female students at Advanced
level but there were some differences in spectibjects. For example, generally
male students obtained slightly better grades iwafded level Biology compared to
female students starting with the same grade at I8&€l. Similarly in Computing,
male students obtained higher grades than femadieists with the same grade at SEC
level at times with a wide difference in resultsgain in Advanced level Pure
Mathematics, male students tended to get bettedegravhen starting with most
grades at SEC level compared to female studentsgtavith the same grade. On the
other hand, in Physics, female candidates genevoaligined better grades than male
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candidates starting with the same grade but tHerdiices were generally not very
large. Similarly in Advanced level English male datates with any grade including
high grades at SEC level were less likely to ob@iades A to C compared to female
students with the same SEC level grades. In Malfeseale students with the lower
grades (Grades 3, 4 and 5) were doing a lot batt&dvanced level and had a better
chance of obtaining Grades A to C at Advanced leveipared to male students who
had the same SEC level grade. However, the difterewas not statistically
significant.

Another issue investigated was whether studentsoblain a Grade 4 from Paper II1A
obtain better Advanced level results than studetits obtained the same SEC grade
from Paper 1IB. The analysis showed that in modijestis the performance at
Advanced level of candidates starting with Gradat SEC level was better if the
grade was obtained by sitting for Paper 2B thamitiyng for Paper 2A. This can be
explained by the fact that the candidates sittmmgHaper 2B had been awarded the
highest grade available for that paper which isdéra. The observation also
identifies a number of candidates who could havieiobd a higher grade had they
opted for Paper 2A at SEC level. However in twojecis (Biology and Maltese) this
general pattern was reversed since students wiamnebtGrade 4 by sitting for Paper
2A did better at Advanced level and were more Yikel obtain Grades A to C than
students who obtained Grade 4 by sitting for P&Ber When a similar analysis was
attempted with respect to students starting thdirahced level studies with a Grade 5
obtained by sitting for the two different papemeswfsubjects could be included since
very few candidates with Grade 5 at SEC level tendpt to study that subject at
Advanced level. In this case, generally, candslatbo obtained their Grade 5 by
sitting for Paper 2A did better at Advanced levelrt those who obtained their grade
by sitting for Paper 2B at SEC level.

The results provided detailed information aboutceffesubjects. The data show that
in general SEC examinations seem to provide a gooddation for study at
Advanced level. The results show that candidaték thie best grades at SEC level
are likely to obtain the best grades at Advancedlle/hile students with low grades
at SEC level are unlikely to obtain very good gesdethe higher level examination.
Another general observation is that most candidates obtain Grade 5 or lower in a
subject at SEC level avoid taking that subject@akced level and those who opt for
it obtain low grades at the higher levels. Theselgs can be useful for admission to
courses and occupations that do not necessaribhvievthe study of those particular
subjects at a higher level.

The results show that for the subjects presenteeretis a moderate to strong
correlation between the results at SEC level ared résults at the higher level.
However, one must be cautious in making this clsinte the results depend on the
reliability of the data obtained from examinatioesults for which we have not
measured reliability. The Spearman Rank Corrala@oefficients were used as an
indication of the degree of relationship betweep sets of results but not that one
causes the other. In fact, if we consider A-levaébl@y with Rank Correlation

Coefficient 0.76 we note that the examinations eh&r.8% of the variation in

common. It leaves a considerable part of the remm@ivariance that must be
accounted for by other factors. Correlation depesrda number of factors including
the spread of scores and the time span betweernumsa#\s observed earlier, few
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students with low SEC grades take a subject atehitgvels and this may result in the
predictive validity appearing to be weaker thanrdéally is. Since in these
examinations candidates are awarded grades rdtherscores, grades were used in
this study. Each grade represents a range of seokshis may have influenced the
results obtained.

It seems reasonable to use the SEC results asligation of possible achievement at
the higher level in most subjects. The study presidome of the answers required but
it also points out issues where further researctecessary. For example, the answer
to the first research question appears to be tigaSEC level is a good foundation for
study at Advanced level. There are however sigmificifferences between subjects.
For example, students obtaining Grade 3 in Biolaggt Maltese are twice as likely to
obtain a good result at Advanced level as studeitis the same SEC grade in
Chemistry and Pure Mathematics. There may be dergasons for this observation
and it is clear that further research is requiredrder to obtain a better understanding
of the progression of students from studying a extbgt SEC level to studying it at
Advanced level.
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