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ENTRANCE GRADE INFLATION AND ITS EFFECT ON THE FIRST YEAR
SYLLABUS

Robin Bradbeér

Abstract_There is mounting evidence that grade inﬂatio@ients WIShIng to enter university take an ‘A level’ exami-
has been taking place at all levels of education over thgtion (HKALE) in a number of subjects, usually related
past decade or more. This has usually been denied by taetheir final university study programme. In Hong Kong
authorities conducting the assessments. During the pagis is administered by the Hong Kong Examinations Au-
six years the first year students taking Basic Electronigority (HKEA). Most students taking HKALE will be in
Engineering on both a 3_year Mechatronic Engineeringheir sixth or seventh year of secondary education - around
and 3_year Manufacturing Engineering bachelor degrees7 or 18 years’ old. They will have taken a more broad-
have been closely monitored. As part of that monitoringased series of examinations in their fifth year - the Hong
students are given a pre_test at the start of their first sgong Certificate of Education - or ‘O levels’. Whilst in the
mester to determine their ‘pre_knowledge* of the syllabusixth or seventh year they can also take ‘AS level’ exami-
Although the entrance grades of the students have bagftions, which are somewhere between ‘O’ and ‘A’ level
rising, the scores on this pre_test have been falling. Thisd are usually for more general subjects such as ‘Use of
paper considers the causes of this discrepancy and attemptsglish’ (UoE) and Chinese Language and Culture (CLC).
to determine the effects that this has had on the way trﬁi bachelor’'s programme entrants must have at least a
the courses are being taught. ‘pass’ in these two AS level subjects.

Alternatively, it is possible for students who have
Index Terms _ Entrance grade inflation, mechatronigraduated from Vocational Training Colleges (VTC) with

engineering,manufacturingengineering technical diplomas, to enter the first year of the bachelors’
degree programme. The subjects taken by the students at
I NTRODUCTION the VTCs are more technically based than for the ‘A level’

entrants, and are usually very closely related to the univer-
The Department of Electronic Engineering (EE) at City Unisity programme.
versity of Hong Kong runs four courses in Basic Electron-
ics for first year students taking the Mechatronic Engineer- ENTRANCE QUALIFICATIONS
ing (BEMTE) and Manufacturing Engineering (BEME)
programmes offered by the Department of Manufacturing the 96-96 and 97-98 cohorts there were significant num-
Engineering and Engineering Management (MEEM).  pers of non-‘A level’ entrants - mainly from Vocational
The four courses are offered in Semester A and Seraining Colleges. To be consistent, these were eliminated
mester B, two courses per semester, one for each subjegm this analysis, as were any repeat students.
The course material is equivalent, although the teaching For the 96-97 cohort the grades were reported by the
style and pedagogy are different. The BEME courses usgidents in answer to a questionnaire, and this did not ask
a more traditional teaching style, based around lecturggr the specific subject. For the 97-98 cohort the grades
tutorials and Iaboratory, whereas the BEMTE courses ahxre Suppiied by the university registry, and were letter
studio based with no clear distinction between the varioygoarse) grades only. As with ‘A level’ grades in the UK,
components [1]-[5]. The entrance qualifications for eacthe Hong Kong Examination Authority gives grades from
programme are also similar. A to E for the Hong Kong A Level Examination. From
Since Semester A 1996, and entrance examination hggg onwards the university registry supplied both “coarse”
been given to all new students entering the first year of tgeades as well as “fine” grades, which range from 1 to 10,
two programmes. This paper will analyse the entrance quajibeing the highest. Thus coarse grade A can be either fine
fications of those students, and then compare these resgitade 1 or 2. The fine grade system allowed better dis-
with those of the entrance examination. crimination between students for this exercise as the vast
Entrance to bachelor's degree level programmes ajority - <95% - scored either D or E on the coarse grade
Hong Kong is similar to the British system. All school stuscale. The practice of giving fine grades will be discontin-
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ued in 2003. TABLE 1
Coarse grades were converted into fine grades USING AVERAGE NUMBER OF ExAM PASSNUMBERS FOR THOSE PASSING BOTH CLC

the average equivalent ie grade A was given a fine grade AND UoE - ExcLubing UoE anp CLC

of 1.5, and so on. This assumption was valid as an analysis Year HKALE average Studied courses
of the fine grade distribution for each coarse grade showed Alewel | ASlewvel | Alewel | AS lewel
that they were roughly equal for all cohorts. 1996 1.97 0.39

As the fine grade system is an inverted scale, the grades 2195 1325
were subtracted from 11, so that fine grade 10 had a value 1997 1.97 0.39 297 0175
of 1, and fine grade 5 had a value of 6, for example. This
made the scale roughly equivalent to the normal score for 1998 1.97 0-39 2.545 0.215
A_ Iev_el _Iette_r grading, ie A =10, B = 8 etc. but with higher 1999 195 0.65
discrimination. AS levels were scored at half the value of 2.4 0.285
A level, again in accordance with normal practice. 2000 1.95 0.40

Figure 1 below shows the A level/AS level total score 2.2 0.49
average for each cohort. A trendline has been added, as 2001 197 0.41 297 0.385

shown by the dotted line.

in Figure 2. It is clear from the table above, and the plot

10 below, that entrants to both courses under consideration
//—0‘* passed more examinations than the average, although the
81— - average grade was much lower than average - see Figure
, 6 It can be seen from the results that the level of student
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A comparison was then made between the A leve Number of Alevels

scores of the two groups compared to those of A level ex
amination entrants in general 6]-[11]. This was to deter-

FIGURE 2

mine the ‘quality' of students entering the two courses anaCATTERGRAM OF NUMBER OF AS LEVEL AND A LEVEL EXAMINATIONS PASSEQ

their rough position in the overall performance of Hong
Kong A level results. Table 1 shows the average number

ExcLUDING UoE anD CLC, For THOSE PASSING BOTH UoE ano CLC AS
LEVEL.

of A and AS level examinations taken by all entrants for
each of the years considered. These are based on exam pj
numbers for those passing both Chinese Language an
Culture and Use of English AS level but do not include
those passes. The HKALE averages are based on the tot
numbers of exam entrants, not just school entrants, as son
of the students on the two courses also come from a non
school background but with A levels not vocational quali-
fications. The number of subjects taken is indicated for the
two courses being considered is shown as a compariso

—e— HKAE average —#— Course average

Score

97-98 98-99 99-00

Cohort

00-01 01-02

for each year.

These results can be plotted as a scattergram, as shown
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attainment, as measured by the A level examination resulggentioned above).
has, in theory, been rising over the years of the study, as
shown by the trend line. However, as can be seen from
Figure 3, the average student entering has moved from scor-

ing just 50% of the averagescore to 75% over the period of _ . )
the study. One aspect which must be considered when trying to ana-

This would seem to indicate that the programmes wel&S€ the data presented in the previous sections is the
attracting a ‘better class’ of students over the years cofjumber of ‘technlcal’_ suk_)Jects studied, and t_he respective
sidered, but that these better students were still scoring welpd AS level examinations passed and their grades. Fig-

below the average for a typical Hong Kong student ure 5 shows percentage of students in each cohort taking
' the three main technical subjects - maths, physics and chem-

istry.

As can be seen this is fairly constant for each subject
er the years of the study, although the percentage of stu-
hts passing Chemistry is falling slightly. Figure 6 shows

SUBJECTS STUDIED AT A LEVEL

Pre-course ENTRANCE TEST

_ oV
At the beginning of each Semester A, before classes startgg

eaclp SltUdﬁnf[ on the ‘tYVO prggra_:_nhm? v;/as gtlventalth-p average A level scores for each subject for each year,
muttiple-cholce questionnaire. -ihe first part containe hich can be seen to be rising quite consistently.
guestions relating to their use, understanding and compe-

tence with computers, as well as questions concerning th [—Puenan = ripic Gy |
language of study each student preferred. An analysis o]
this part of the questionnaire is presented elsewhere [12] o _/'\-\/4
60 — .
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FIGURE 5
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Cohort EXAMINATIONS
FlGURE 4 —e—PureMaths —#— Physics Chenistry ‘
PRE-TEST SCORESFOR EACH COHORT 5
The second part of the questionnaire consisted of 50 4
guestions ranging over the whole field of study that the|  ; , y —%
majority of students had completed previously, i.e. Alevel | § , - e
maths and at least one physical science at A level, assume ) )
to be Physics, as well as some material that they would be
. . . . . 0 T T T T
presented with during the electronics courses of their first 07.08 08.00 99.00 o001 01.02
yeal’- Cohort
The test was applied using normal ‘examination’ con-
ditions, except for cohort 4, which was held under more FIGURE 6

informal conditions where group responses were allowedAverace scoRE FOR EACH COHORT FOR SPECIFIC A LEVEL EXAMINATION
Consequently the results from this cohort, although in-

cluded in the analysis for reference only, are not includedRESPONSESTO SUBJECT SPECIFIC QUESTIONS IN
in any discussion of the results, or in any trendline analy- PRE-TEST

sis.

The pre-test marks are given in Figure 4. Here it can . _ .
be seen that the trend line is falling over the years of t other aspect to consider is the responses to the various

study. (The 99-00 mark is indicated for reference only, ggctions of the pre-test, and to determine if there is any
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relationship between the falling score for the test, and pletely new courses will replace those taught for the previous
one aspect of the test is responsible. The test itself covérgears. These will emphasise the design aspects of electron-
four basic areas. The main one is electronics, which is its and not concentrate so fully on analysis.
self made up of several areas, such as basic electrical theory, Also, a more problem-based, student-centred learning
devices and applications. For this analysis all these haapproach will be taken, based upon the experiences of using
been grouped into a single variable. The other three areategrated studio teaching for the BEMTE course.
are physics, computing and mathematics. The physics ques- A brief look at the first semester syllabuses for 1996,
tionswere mainly concerned with basic physical phenon001 and the new 2002 courses will show clearly the changes
ena such as electromagnetism, electrostatics and dimémat have had to be made to accommodate the changing envi-
sions/units. The computing section was basic binary corenment.
cepts, whilst the maths was concerned with trigonometric
concepts used in electronics. e 1996: Revision of basic electric and magnetic fields.
As can be seen from Figure 7, other than for electronics Inductance, self_inductance, mutual inductance. Trans-
which remained fairly constant, all the other subject areas formers; principles of operation and applications. Revi-
showed a decline in correct responses over the period of the sion of circuit theorems and laws; Simple dc transient
study. (Again, the 99-00 cohort marks are shown but not in- analysis. Revision of ac fundamentals; Phasors and com-
cluded in the analysis). The surprising decline is in the under- plex numbers. Three phase systems. Revision of basic
semiconductor devices; modes of operation. Amplifier
circuits. Feedback. Introduction to the operational am-

‘—Q—Physics —m— Maths Electronics Computing ‘ . . i K
plifier. Power amplifiers. The transistor as a switch
100
80 s e 2001 Basic Magnetic Fields: Revision of basic mag-
“_;_’-f—’_’\.i o . . .
T e, netic laws. Inductance, self_inductance, mutual inductance,

60

Magnetic circuits. Transformers; principles of operation
40 —— and applications. Basic Electric Fields: Capacitance and
capacitors, energy storage in capacitors. DC Circuit Analy-
sis: Revision of circuit theorems and laws. Simple dc tran-
0 ‘ ‘ ‘ ‘ ‘ sient analysis. AC Circuit Analysis: Revision of ac funda-

%

20

09T 9798 gg'ggmh 9900 oo ooz mentals. Phasors and complex numbers; reactance, im-
t . .
o pedance, power and power factor. Semiconductor Devices:
Revision of basic semiconductor devices; pn junction,
FIGURE 7 Pn J

characteristics of junction diode, diode circuits, bipolar

PERCENTAGE CORRECT RESPONSESTO THE PRETEST BY SUBJECTAREA OF . . . .
transistors, field effect transistors, modes of operation.

THE QUESTION

standing of basic computing theory, which shows a signifi- « 2002 Circuit analysis techniques, basic discrete semi-
cant decrease in correct responses. The implications of this conductor devices, integrated circuit fundamentals, the
are discussed below, as well as investigated more fully in @ transistor as an amplifier, the transistor as a switch.
related paper [12].
It can be seen that by 2001 most of the first semester course
| MPLICATIONS FOR COURSE CONTENT had been taken up with basic revision of fundamentals, which
were assumed to be generally known by the students in 1996,
The changing extent of the basic knowledge of new entrars assumption which could not be made in 2001. Analysis
has meant that assumptions made in 1996 cannot be appliedfitests, quizzes and coursework over the period of the study
2002. This has had major implications in the syllabus contesipport these assumptions.
of the courses themselves. The amount of time needed to cover The ‘knock-on’ effects of having to cover fundamen-
basic theory that should have been covered in the A level sidis in the first semester meant that less coverage could be
labus and was not - or may have been but was not understgécen to the more design aspects of electronics in the sec-
by the students - increased substantially over the period of thed semester and this itself meant that courses taken in the
study. So much so, that the courses themselves have had tedond and third year were also affected, in most cases ad-
drastically rewritten to cope with this. From 2002, two comversely. This was especially true of the virtual elimination
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of power electronics from the syllabus. There was also sortteen if a broader range candidates take examination less
criticisms that basic electronics courses, which were dable children i.e. lower attaining children will be given simi-
signed to support the manufacturing and mechatronics dar grades to those given to higher attaining pupils in the
gineering programmes should not become applied physast.
ics courses! Also, even though universities and departments are
Another reason for changing the course structure wgsite happy to publicise the fact that quality of their stu-
the change in the BEME programme to a BEng in Manuent entrants is getting relatively better, in fact this hides
facturing and Information Systems Engineering (BEMISE}he fact that, in absolute, terms they are not.
The basic electronics courses for this new programme The implications for syllabus and course design are
would become second year electives, not first year coegen more profound, and means that a constant and con-
courses. The BEMTE programme was also revised to bi#uing shift in course content and level is needed to give
come more design mechatronics based, although still ked¢pe students a meaningful learning experience that is suited
ing the basic electronics courses in the first year core. to their level of knowledge. Unfortunately, programme
This led to complete rethink of what such a basileaders and course lecturers who just take the raw entrant
course in electronics should provide, both as a student leaexamination grades as an indication of how to ‘pitch’ their
ing experience and as a basis for further study in later yeacsurses are in danger of getting it wrong, with disastrous
It was decided that most theoretical ‘applied-physics’ fursonsequences, which can be seen in the lack of commit-
damentals should be ignored completely, and that a marent and energy that students have for their studies.
systems approach should be taken in teaching the basic elec-
tronic circuits. In other words, any design processes should ACKNOWLEDGEMENTS
be based around the use of ‘black-box’ modules, which

would correspond roughly to the most popular integratethjs paper is based upon work completed for the doctoral

circuit packages, such as logic gates, operational ampliffresis to be presented at the School of Education, Univer-

ers etc. sity of Durham, UK | would like to thank Prof Peter Tymms
At the same time, there would be a more ‘hands-o#or his help in conducting the reseach and in writing the

experience with simulation and experiment replacing bghesis.

sic theory. This would seem to be shifting the course more

towards the technician engineer pedagogy compared to R rerencES

more traditional university approach. Also, group based

projects would replace more individual learning experif] Bradbeer, R, “An integrated studio approach to teaching basic elec-

ences. tronics to first year mechatronics degree studemsiceedings of 2001

IEEE/ASME International Conference on Advanced Intelligent

Mechatronics Como, Italy, July 2001
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