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Introduction

b))

COmmencing with the 2007 HKCEE, Chinese
Language and English Language examinations will
include SBA as a component. The Hong Kong
Examinations and Assessment Authority (HKEAA)
will use statistical methods to moderate school-
based assessment (SBA) scores submitted by
schools.

It is intended that the moderation method will also
be used to moderate SBA scores in most subjects to
be offered under the new HKDSE, which will be
examined for the first time in 2012. The exception
will be practical subjects and subjects with small
entries for which non-statistical moderation methods
will be used.

The purpose of this booklet is to explain the
rationale and key features of the moderation
method, to describe the feedback to be provided to
schools, and to give answers to some frequently-
asked questions about the SBA moderation.
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Why statistical moderation?

B EREITHETRE ?

The main reason for having statistical moderation
is to ensure the fairness of school-based
assessments (SBA).

Teachers know their students very well and thus
are best placed to judge their performance. In
consultation with their colleagues, they can
reliably judge the performance of all students
within the school in a given subject.

However, when making these judgments, they are
not necessarily aware of the standards of
performance across all other schools. Despite
training in carrying out SBA, and even given that
teachers will assess students on the same task and
using the same assessment criteria, teachers in one
school may be harsher or more lenient in their
judgments than teachers in other schools. They
may also tend to use a narrower or wider range of
marks.

To address these potential problems, the HKEAA
(like most other examination authorities) makes use
of various methods for ‘moderating’ assessments
submitted by different schools, each of which has
its strengths and weaknesses. These include
consensus moderation, expert moderation and
statistical moderation.

Statistical moderation is particularly appropriate
in situations in which there is another measure
available that can be used to ‘moderate’ schools’
assessments. Typically this other measure will be
students’ performance in the examination in that
subject or on a test of general academic ability.
The main advantages of the method are that it
can be carried out quickly, impartially and
without a large commitment of time and resources.
The method is, however, reliant on the assumption
that the measure used to moderate assessments is a
valid measure of the overall level of performance
of students in the moderating group. Generally,
this is a valid assumption in the context of most
academic subjects in public examinations.
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The method in detail
Sat I EFIS

There are essentially two ways in which
differences in marking standards may affect SBA
scores. First, teachers in a given school may be
either harsher or more lenient than teachers in other
schools. Second, they may tend to either overly
bunch students’ scores together or spread them
apart foo much.

The statistical moderation method to be introduced
by the HKEAA addresses both of these potential
problems. This is done by adjusting the average
and the spread of SBA scores of students in a given
school so that they are in alignment with the
examination scores of the same group of students.
What this means in practice is that the average or
mean of the SBA scores may be moved up or down
and the spread or standard deviation of scores
stretched or compressed, in line with the mean and
standard deviation of the examination scores of the
same group of students.

While this ensures that SBA scores are comparable
across schools, it does not, however, change the
rank ordering of SBA scores within a school.

The statistical moderation method involves the
following steps:

Step 1. Moderation group identification
Statistical moderation begins with identifying the
moderation group for a subject. The group can be

defined by:

1. school (all students studying a particular subject
at a school);

2. teacher (all students studying a particular subject
taught by the same teacher); or

3. teaching group (all students studying a particular
subject in a teaching group).

Step 2. Conversion of the raw scores to a scale of
100 points

The second step is to convert the raw school scores
and examination scores to a scale of 100 points,
for the purpose of calculation and comparison.
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Step 3. Calculation of moderator variable

The third step is to calculate the weighted
combination of examination scores in a given
subject that best predicts SBA scores. The resulting
score will be used as the moderating variable.

Step 4. Derivation of moderation formula

The fourth step is to derive a moderation formula
by statistical methods. In this step, some outliers
are temporarily excluded from the calculation;
otherwise they may distort the moderation results.
Outliers are students with exceptionally high or
low scores.

Step 5. Calculation of moderated SBA scores

In the fifth step, a formula is applied to calculate
moderated SBA scores. According to this formula,
a candidate’s moderated SBA score is a function
of the predicted SBA score of the moderation
group plus the difference between his/her original
SBA score and the mean SBA score of the group,
multiplied by a factor to take into account the
relative spread of the SBA scores of the group in
relation to the spread of scores on the examination
(See Appendix).

Step 6. Conversion of initial moderated SBA scores
to the original SBA metric

In the sixth step, all moderated SBA scores are
converted back from a scale (from 1-100) to the
original SBA metric.

Step 7. Post hoc checking

In this seventh step, post hoc checking is carried
out to look for outliers after moderation using a
statistical method. Any outliers will be identified for
individual review and follow-up.

Step 8. Addition of the moderated SBA score to the
total subject score

In this eighth step, the moderated SBA score is
combined with the examination scores, with
appropriate weightings, to form the total subject
score for each candidate.
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Impact of the method

SR

The impact of this methodology on the SBA scores
of moderation groups and individual candidates is
illustrated below with some artificial data.

Impact on moderation groups

Take English Language as an example. Each school
is a moderation group. Let us consider the case of
just two schools, School A and School B. The
overall performance of their students in the
examinations and in SBA is graphically illustrated
in Figure 1.

Figure 1(a) shows that, overall, students’
performance in the public examination
in School B is much better than that in
School A.

Figure 1(b) shows that the SBA scores of the
students in School A and School B
follow a similar distribution.

Figure 1(c) shows the impact of the statistical
moderation process. The mean of the
SBA scores of School B moves to the
right while the mean of SBA scores of
School A moves to the left to reflect the
performance of the students in the
examinations. In addition, the scores
of students in both schools are spread
out more, reflecting the greater spread
of the same students in the

examination.
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Figure 1: Moderation Impact (Comparison of Two Schools)
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Impact on individual candidates

Suppose there are 26 candidates (A to Z) in a
group and their performance is as shown
graphically in Figure 2.

By looking at the relationship between the
examination scores and the SBA scores (Figures 2a
and 2b), we can see that there is a big difference
between the two sets of scores for this group.
Suppose that we knew the group mean of the SBA
scores is much higher than that expected for groups
with a similar performance in the examination, the
SBA scores of the group need to be adjusted
downwards. After statistical moderation, this is
what happens, as can be seen from Figure 2c.

Now, let's track two individual candidates to see
what happens to their SBA scores. Candidate B
scored the top mark in his group in the public
examination, and Student H got the lowest mark.
However, Candidate B was not the highest-scoring
and Candidate H not the lowestscoring student
when it came to SBA. Comparatively speaking,
Candidate B did less well in the SBA than in the
public examination while Candidate H did much
better in the SBA than in the public examination.

After moderation, although school scores have
been adjusted, the rank order of the students
remains the same. As can be seen from Figure 2c,
the rank order of Candidates B and H has not been
affected at all. In other words, individual
candidates' SBA scores are not directly affected by
how well they performed as individuals in the
exams. For example, Candidates D, C and B have
the same SBA scores before moderation although
they each performed differently in the exam. After
moderation, they will have the same moderated
SBA scores.

Figure 2d shows the total subject score for each
candidate after the moderated SBA score is added
to the examination score. It can be seen that
candidates getting high marks in the SBA will
benefit from doing so, even after statistical
moderation.
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Figure 2: Moderation Outcomes of Individual Candidates
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Feedback to schools
LERSREDO

SBA Moderation Reports will be sent to schools for their reference. A sample is shown below:

RAFZD BABBESREZTER  UHBE - HEMNSHAUNT ¢

2007 FH/EPEFED

2007 Hong Kong Certificate of Education Examination

BAFESBHAERED
SBA Moderation Report

BRE®W O BERFZRO
School Name : ABC School
RE: O RO
Subject: Chinese Language
FEER O a0
Moderation Group : Teacher
AEARNRS - O

Moderation Group ID : 1234 5678

AEARRETEE - D

Statistics of the moderation group:

BRAFHZE T2 - O

Mean of SBA Scores : 65.94
RATZ D SNEEE - O

Standard Deviation of SBA Scores : 12.97
RRERATZNFES S - O

Mean of Moderated SBA Scores : 69.12
RABRERATIZD BNEEE O

Standard Deviation of Moderated SBA Scores: 11.58
FEARNAZO

No. of Candidates in the Moderation Group 20
&g O

Comments:

RATZN 97 & FEYEE -

(ELtbaTEE: RAFZW Y2 PEeR0/ R0/ BeRO/ BER D/ KR 0/ BBREERTES)
The mean of the SBA scores is within the expected range.

(much higher / higher / slightly higher / slightly lower / lower / much lower than expected)

R B D HEFEMEE -

(BLMRTRE: RASRTZ 2 B2 L FE#M O/ 0 HED &)
The spread of the SBA scores is within the expected range.
(wider / slightly wider / slightly narrower / narrower than expected)

*ohk SRRk

*kk End *kk
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Frequently-asked questions

w R RE

1. Will it be advantageous/disadvantageous to

students if teachers’ judgments are more lenient/
harsher than those in other schools ? []

No. All students assessed by different teachers
will receive comparable scores after statistical
moderation. The SBA scores are moderated
against the public examination scores. Groups
with lower SBA scores than the other groups
with similar public examination results will have
their marks adjusted upwards whereas groups
with higher SBA scores than the other groups
with similar examination results will have their
marks adjusted downwards.

. Will a student get the highest/lowest moderated
SBA score if he/she gets the highest/lowest

examination score ? []

No. A student with the highest/lowest examination
score will not necessarily get the highest/lowest
moderated SBA score. Individual examination
scores will have litlle effect on individual
moderated SBA scores. Moderation makes
adjustments to the students’ performance in the
public examination as a group instead of
individuals.

. Will a student get the highest/lowest moderated
SBA score if he/she gets the highest/lowest
SBA score ?

Yes. A student with the highest/lowest SBA
score will receive the highest/lowest moderated
SBA score in the same moderation group,
irrespective of his/her examination score.

. Will the rank order of SBA scores of students be
changed after statistical moderation ? [

No. For each moderation group, the rank order
of SBA scores of students remains unchanged
after statistical moderation.

. Will the scores of all the students participating
in SBA be moderated ? [

Yes. All students participating in SBA will
receive moderated SBA scores. Those who are
excluded from the moderation group, for
example outliers, will still have their SBA scores
moderated based on the information from the
rest of the group.
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6. MRRAFZNDTHEZZEAHAEHAMIK

6. If SBA scores are moderated using public

exam scores, does it mean that SBA scores are
less reliable than examination scores ? [

No. Teachers within a given school are known
to be highly reliable in assessing their students.
However, they are not familiar with different
standards across schools. Statistical moderation
adjusts for any such differences to ensure
comparability of school-based assessments
across schools.

. If a high-performing student studies in a low-
banding school and his/her classmates did
very poorly in the public exam, will his/her
SBA scores be adversely affected ? []

In this scenario, the score of the high-
performing student in the public examination is
expected to be much higher than those of
his/her classmates. This will lead to a greater
spread in the public examination scores of the
group. In addition, the high-performing student
is also likely to have a higher SBA score than
his/her classmates. There will thus be a gap
between this student and his/her classmates,
that will remain after statistical moderation. As
a result, the SBA score of the student will not
necessarily be adversely affected, even though
the mean of the moderated SBA scores of the
class may be lower than the average of the
raw SBA scores of the class.

. If a student did badly in the public exam, will
his/her SBA score be reduced after statistical
moderation ? []

No. An individual's examination score will not
directly affect that individual's moderated SBA
score. Whether a student will have his/her
SBA score reduced or not depends on the raw
individual's SBA score as well as the group's
performance in the public examination. If the
group mean of the SBA scores is high but the
performance of that group in the public
examination is poor, the students in that group
will be likely to have their SBA scores reduced
after the statistical moderation.
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The formula used to statistically moderate SBA
scores may be expressed in words as follows:

The moderated SBA score of a candidate = the
group mean of the moderated SBA scores +
difference within group

The group mean of the moderated SBA scores =
the global mean of the SBA scores + difference
between groups

Difference between groups = (the group mean of
examination scores — the global mean of
examination scores) x inter-group change rate

Difference within group = (the SBA score of a
candidate — the group mean of SBA scores) x
intra-group change rate

where:

the intergroup change rate is the pooled within-
group slope, which ranges from O to 1, and is
invariant across groups.

the intra-group change rate is derived from
comparing the group standard deviation of the
examination scores with the group standard
deviation of the SBA scores. As a result, the group
standard deviation of the moderated SBA scores is
equal to the average of the group standard
deviation of the examination scores and the group
standard deviation of the SBA scores. If the group
standard deviation of the examination scores is
equal to (smaller/larger than) the group standard
deviation of the SBA scores, the intra-group change
rate will then be equal to (smaller/larger than) 1.

pendix : The statistical moderation formula
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More precisely, the formula used to moderate

candidates’ SBA scores is as follows:

N &
|

F(3) = Yo + B(EZnen) + (0-5) 5

the SBA score of a candidate,

the global mean of the SBA scores,

the global mean of the moderator variable
(exam) scores,

the group mean of the SBA scores,

the group mean of the moderator variable
(exam) scores,

the group standard deviation of the SBA
scores,

the group standard deviation of the
moderator variable (exam) scores,
V(s2+s2/2 or the mixed group standard
deviation, and

the slope calculated from regressing SBA
scores on moderator variable scores,
taking info account the nesting of

candidates within groups.
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The above results in initial moderated school scores
for all candidates are made up of the following 3
components:

1. The global mean of the SBA scores of all
candidates;

. A common adjustment for each group: if the
group mean of the examination scores is 1 unit
higher (or lower) than the global mean of the
examination scores, then the group mean of the
moderated SBA scores will be 8 unit higher (or
lower) than the global mean of moderated
scores. f3 is the slope called inter-group change

" rate which ranges from O to 1. In other words,
for all candidates within a given group, this
component is equal to the product of the slope /3
and the difference between the group mean and
the global mean of the moderator variable.

An adjustment for each candidate within the
group: if the SBA score of a candidate is 1 unit
higher (or lower) than the group mean of the SBA
scores, his/her moderated SBA score will be
unit higher (or lower) than the group mean of the
SBA scores. —ls called the intra-group change
rate which is the ratio of the mixed group
standard  deviation to the group standard
deviation of the SBA scores. In other words, for
any particular candidate within the group, his/her
SBA score is adjusted by the difference between
his/her original SBA score and the mean SBA
score of the group, multiplied by a factor to take
into account the relative spread of the SBA scores
of the group in relation to the spread of scores on
the moderating variable (exam).

The mean of the adjusted SBA scores of the
group is the sum of the first and
components. The third component reflects the
performance of the candidate and the spread of

second

scores of the group on both the SBA and the

examination.
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Take Chinese Language as an example. The full
mark of the SBA is 90. Both the SBA score and
the examination score are converted to a scale
of 100 points. The moderation group is defined
by teachers. Suppose Candidate White got a
SBA score of 75, his teacher is Miss Yellow of
School A, and

the global mean of the SBA scores ( X ) is 63,

the global mean of the moderator variable
(exam) scores ( Zpew ) is 50,

the mean of the SBA scores of Yellow Group of
School A (x) is 65,

the mean of the moderator variable (exam)
scores of Yellow Group of School A (z) is 58,

the standard deviation of the SBA scores of

Yellow Group of School A (s,.)is 7.0,

the standard deviation of the moderator
variable (exam) scores of Yellow Group of

School A (5.)is 12.0,
the inter-group change rate S is 0.4,

the mixed group standard deviation | s, )
is \/(7°+12%/2=9.8
and the intra-group change rate is 9.8/7=1.4.

The moderated SBA score of Candidate White
is thus:
F(75) = 63 +0.4 x (58 - 50) + (75-65)x 1.4
= 80.2

The mean of the moderated SBA scores of
Yellow Group of School A is 63 + 0.4 x (58 -
50) = 66.2.
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