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ABSTRACT

This paper examines the implications of research findings relating to the reliability
and validity of the current methods of selecting tertiary students in Queensland.

The steps in the current method of calculating TE scores are examined. The basic
assumptions underlying each step are discussed. An alternpative is suggested for the step
for which the research evidence indicates that the alternative fits the assumptions more

closely than the existing procedure.

INTRODUCTION
The purpose of this paper is a response to the concern expressed by the community about
the appropriateness of varicus methods of choosing students exiting from secondary education.
The need to select students is brought about by the intense competition for limited places
in employment and in tertiary institutions. The competition is particularly fierce in situations
where the limited copportunities are for socially desirable positions and where the number
of suitable applicants far exceeds the number of places available, It is intended that this
study should make a useful contribution to the continuing debate on the appropriateness of
the various alternatives used in selecting students to this limited number of available

places.

FORM CF ASSESSMENT

In the past decade there has been considerable controversy in many countries about the
award of leaving certificates from the secondary schocl level., In Australia the debate has
been fiercest about alternatives to external exams and in systems which use internal assessment,
about scaling procedures which are used to make scores between schools comparable. A related
issue is that of the equivalence ¢f scores among varicus courses studied. This issue is
pérticularly important in the scaling of courses whiph have a small canditature of highly
achieving students.

Most Australian States administer external exams to students at the end of their secondary
schooling, The systems used have been adapted from the procedures used in Britain. However,
in recent years there has been.a trend towards the use of internal assessment to either
supplement or replace the external examination. Internal assessment, as the term is used
here, describes nermative judgements made by teachers of the student attainments in their
scheool. Those whe support the moves towards internal assessment feel that school based
assessment is more desirable than external examinations in that there is a greater opportunity
to provide students in a particular school with syllabuses tailored tc the needs of the school.

Selection for tertiary places and limited job opportunities is not the only purpose cf
secbndary aducation nor of assessment of students. Much of the assessment of students occurs
at the classroom level and is used immediately in diagnosing weaknesses and providing remedial
instruction. At the more formal level, results are reported to parents either through
discussions or school reports., Thus, the examination system or a form of moderated internal
assessment is required only when comparisons have to be made between students. If some .
external constraints are not applied, gross inconsistencies are likely to arise, particularliy
when comparisons are made between students from different schoeols who study different
combinations of subjects. ‘ ‘

NORM-REFERENCEDRD VERSUS CRITERION REFERENCED STANDARDS

Most educational authorities base their reporting procedures on norm-referenced standards.
Over time, the standards of grades awarded in various subjects have bebcme”linkeﬁ to the general
standards achieved by students in these age groups.' However, an increasing number of students
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are now remaining at school beyond the statutary school leaving age, either to increase their
gqualifications or because they cannot gain employment. This increased retention rate of schools
is thus due to a higher proportion of less able students 1in the student population. This
gives the appearance of a decline in standards in a norm-based assessment system,

The alternative is that there should be a "specification of standard" in each subject.
This involves the setting up of clearly defined criteria of performance against which students
are assessed. This is a criterion-referenced system and each level of achievement indicates
a set of knowiledge and techniques to be mastered with examples of the types of guestions or
problems which the candidate would be expected to master. One major difficulty with this
method is that the task of developing the appropriate set of knowledge and technigques to be
mastered for each achievement level in each subject is enormous. Attempts are being made
to define levels of achievement in each subject in Queensland at present.

RELIABILITY AND VALIDITY
. Thyne (1974, p.33) identified six criterion purposes of assessment

. to ascertain whether a specified standard has been reached;

. to select a given number of students;
to test the efficiency of the teaching;
to indicate to the student how he is progessing;
to evaluate each students' particular merit; and
to predict each students' subseguent performance.

Naturally, not all of these criteria will be met egually well by any particular system
of assessment. It appears that in any formal assessment system, achievement of some of these
criteria is traded off by a lesser achievement of some other criteria. The extent to which
assessments measure what they intend to measure is their validity. Obviously assessments
may have a high wvalidity on some of their criterion purposes but a low validity on others,
Thecbald {1976, p.53) defined three types of validity:

Content validity - the extent that it contains a representatives, adequate
and direct sampling of the subject matter and course performance objectives.

. Criterion validity - the extent tc which the behaviour measured by the test

corresponds to some behaviour criterion external to the test. This can be
subdivided intc concurrent validity - the extent to which it measures the
pehaviour which actually exists at the time and predictive validity - the
extent to which it corresponds to some criterion of future behaviecur

{or performance).

Construct validity - the degree to which test performance reflects the gquality
gr tralt which we want toc meausre.

A test connot be vaiid unless it is also consistent in what is measures. This is called
reliability. Reliability can be measured empiricaily. Some of the methods of meausrement
of reliability are test-retest {administering the same test on two separate occassions),
equivalent forms (administering twe equivalent tests) and split-halves {comparing the scores
on two halves of the same test). )

Since criterion validity, particularly predictive validity, and reliability can be expressed

quantitatively, they are often used in judging assessment systems.

THE PRESENT SYSTEM IN QUEENSLAND

Tertiary entrance in Queensland, and in some cases employment opportunities are based
on the Tertiary EBntrance (TE) score. (In some courses minimum ratings are alsc required in
some pre-requisite subjects.) The TE score of any student depends on two sets of scores.
The first {which I believe is the major component) is the set of achievement scores assigned
by his teachers relative to the achievement scores for fellow students from the same school.
Thus, for a student to achieve a high TE score, he must receive high achievement scores from
his teachers. This is based on the belief that the teachers who know the academic potential
and achievements of students play a major role in determining the TE score of their students.
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i+ also follows that a student’'s teachers play a major role in determining the eligibility
of the students for further courses of study.

The second set of scores is the ASAT (Australian Scholastic Aptitude Test) scores sbtained
by the students at the schocl. Thus, more students in schools with a high mean ASAT score
obtain high TE scores than students in schools with low mean ASAT scores. This adjustment
is based on the assumption that the average achievement level in schools reflects the average
aptitude level of students in. the school.

A fulil description of the scaling process is described in a brochure produced by the
Board of Secondary School Studies. However, the steps can be summarised as follows:

The school assessment of students in each subject are scaled to the mean
ASAT of the students studying the subject in the school.

The scaled scores for the best 20 semester units for each student are
agigregated.

. The aggregated scaled scores are rescaled to the school's ASAT mean and

standard deviation.

. The rescaled scores are placed onto a common scale for all schools and

divided into bands containing egual numbers of students. Each band is
assigned a TE score depending on its position on the scale.

This procedure was originally developed by McGaw et al (1975). They claimed that a
scaling device such as ASAT had to have a high within-schools correlation with school achievement
te be valid for the purpose of scaling school assessment. They alsc maintain that in ovder
to determine whether rescaling i1s necessary, the relationship between schocls on assessment
and ASAT must be examined (McGaw et al, 197%, p.10). If the relationship between schools
is less than that within schools, then rescaling is necessary. They then proceeded to show
that the relevant data fitted these criteria.

Evans (1983} has shown that while these two conditions may be necessary for rescaling
to be wvalid, they are not sufficient. He developed a hypothetical condition where the two
conditions above were satisfied but where the scaling was clearly invalid. His data included
an additional construct "true subiect scores". In his hypothetical example, the between-
schools correlation beteeen "true subject scores" and ASAT was low. It appears as though
this caused the scaling procedure to fail. It is suggested that a third condition needs to
be placed on the conditions for scaling to be appropriate, namely that the betweenw-schools
correlation between “"true subject scores" and ASAT needs to be high.

VALIDATION STUDIES

Few studies have been undertaken to validate the ASAT scaling procedure used in Queensland.
A study by O'Connor (1976) examines the predictive validity of a variety of measures for
students in various Engineering courses. The study shows that the predictive validity of
rescaled school assessments was about .6 for most Engineering courses. This can be considered
reasonable and is slightly better than the other predictors examined. It must be remembered
that in prediction studies, the correlation is reduced by errors in the criterion variable
and the homogeneity of the population for whom both measures are available, as well as errors .
in the predictor variable.

O'Connor's studies have been summarised in a draft report of the Senate Committee
(University of Queensland,rl983, p.8)

... the T score correlates relatively highly with first year grade point average

and that, when the comparison is made of students within particular schools, the

relationship is very high. In other courses where there is less correspondence

between Senior and First year subjects, the correlation is lower.

Predictive validity requires an external variable on which to base judgements. Reliability
estimates on the other hand do not reguire other variables. Other problems associated with
prediction studies are:

. only a small proportion of the school population proceed to each course

at the next level of education:
those who do proceed are not representative of the original group;
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. the predictor variable is often used in determining eligibility of entry to
the courses on which the criterion is measured; and

. it is difficult to experiment with alternative selection procedures.
{(McBryde, 1980)

RELIABILITY

The reliability of a measure is the extent to which it is consistent in what it measures.
To be valid, a test must be reliable. However, the converse is not true. A test can be
reliable without being wvalid. In spite of this limitation, an analysis of the reliability
of various measures has an important advantage. It does not rely on the accuracy of any
external measure.

The measurement of reliability of tests is a relatively simple matter which is adequately
dealt with in elementary texts. However, the measurement of the reliability of an aggregate
score such as the TE score is more complex. Problems arise because students study different
combinations of subjects {a student usually studies only & out of the 36+ subjects available)
and the socres in particular subjects are not comparable from school to school.

Backhouse (in Nuttall and Willmott, 1972, p.%0C) has developed several methods of measuring
reliability in situations such as this. In one of his methods, he assumes that the correlation
petween scores in a subiect and its eguivalent in the hypothetical parallel test is equal
to the subiject and the sum of the remaining scores (in other subjects). He asserts that the
estimates of reliability are not comparable with other estimates (such as the Kuder-Richardson
formula 20 or Chronback's alpha)} but represent, rather, an attempt to obtain better estimates
of the reliability.

The formulae were developed by Backhouse to measure the reliability of tests in which
candidates were given a choice of guestions to be attempted. The author has adapted the
procedures te the situation in which the reliability of an aggregate achievement score is
required in the situation in which the student has a choice of subjects.

CRITICISMS WITH ASAT SCALING

While it is generally acknowledged that the TE score is a useful measure of academic
achievement, there are criticisms that one of the steps, the ASAT scaling operation, treats
some students unfairly. This allenged unfairness is said to relate te the subject combinations
studied, the size of the subject groups, ability levels and extent of homogeneity of groups,
sex composition, socio-economic level, numbers of non-Engiish speaking migrants, types of
schools and geographic location of school to name a few of the factors. However, these whe
make such claims seldom provide empirical evidence to support their claims. It appears as
though their claims are generally based on subjective judgements about the scores of a few
students.

it is understood that the ACER is launching a research program to investigate the truth
of some of the claims. The Board of Secondary School Studies has undertaken studies which
have provided some evidence which relates to the allegations. They have shown that the
correlation between ASAT and maths/science subjects is generally higher than the correlation
between ASAT and other subjects. From this, they have asserted that there is a bias towards
the maths/science subjects, although they have not explained the mechanism through which this
bias is supposed to operate. the Board has also preoduced figures to show that maths/science
students and males obtain a higher proportion of higher TE scores than other students. Again,
however, they have not provided any ¢riteria against which to judge whether the proportions
found are diff&pent from those which would be expected based on the abilities of the students
concerned.

Empirical evidence from one study (McBryde, 1981) supports the belief that students
studying some subjects are disadvantaged in the calculation of the TE score relative to
students studying other subjects. The criterion used has been developed from the work of
Backhouse {in Nuttall and Willmett, 1972) and has been termed parity scaling. The term parity
is used in the sense "equivalence in another currency" where the currencies are the
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achievement scores of students studyving different subdects. In the next section, the development
and vaiidation of an alternative to ASAT scaling is described.

PARITY SCALING

The raw achievement scores of students in each subject are relatively independent, and
hence are not comparable. In order to achieve some comparability of scores, it is necessary
to make some assumptions about the distributions of abilities across a defined
population of students. The assumption made here is that no particular abilitv has any special
significance. Thus, it seems reascnable that the scores awarded for average ability should
be the same for all types of ability. A similar arguement holds for the distribution of
abilities. It follows that 1f scores are assigned in each ability for the whole population,
then the distribution for each ability should be similar and each should have the same mean
and standard deviation. %This is not to assume that every student should receive the same
score for each ability tested. What is suggested is that for every student who has a flair
in one ability, there is a compensating student who has a flair in some other area. The issue
is discussed in more detail elsewhere (McBryde, 1980).

A difficulty arises when students are not tested on all abilities (or in this case do
not study all subjects). The assumption made here is that the best estimate of mean
achievement of a group of students is the mean achievement of these students on their other
subjects.

Thus, a mathematical procedure was developed to scale scheel achlevements in each subject
using a simple linear transformation equation to the mean and standard deviation of the
achievement scores in other subjects studied by the same group of students. This process
has been called "Parity Scaling".

Due to interactions between ability levels and subjects studied, perfect parity is not
achieved in one pass of the data. However, a close approximation is obtained after a few
passes.

The purpose of parity scaling is to create a common scale for the achievement scores
in all subjects. This produces measures of achievement of students which are comparable (in
a normative sense) across subjects. It also provides a basis for aggregating scores of students
in different subijects and making comparisons between students on the basis of these aggregates.

This equivalence of marks in different subjects is seen as highly desirable by those
who judge students on the basis of school achievement (empliovers and tertiary institutions).
It provides them with a valid selection criterion.

CRITERIA USED FOR COMPARISONS OF THE SCALING METHODS

Three criteria were used to compare the two scaling procedures. The first, which was
guoted previously (VISE, 1980) is:

For any sibject, the distribution of standardised marks of the candidates in

that subject should agree with the aggregate distribution of standardised marks

in the other subjects taken by those same candidates. (VISE, 1980}

The second is the reliability of aggregate scores formed. Calculation of a reliability
co-efficient proved difficuit. The formula selected was developed by Willmott {(in Nuttall
and Willmott, 1972, p.78) for use in calculating the reliability of public examinations..

Bome problems associated with the calculation of reliability co-efficients are also discussed
in other chapters of this text and in Nuttall, Backhouse and Willmott (1974).

The method used considers all the subject inter-ceorrelations. If the global achievement
score is highly internally consistent, then these correlations will be high; conversely, if
the individual subjects are measuring different traits, these correlations will be very variable
and it is evenpossible that some will be negative. Thus, it is reasonable to consider using
these correlations in some way to estimate the reliabiliity of global achievement. This method
conforms with the basic concepts of reliability (internal consistency) discussed by Willmott
{1972, <ch.3). )
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The first step is to obtain the mean inter-correlation among subjects. This is done
by using a Fisher's z transformation of the correlation co-efficients and then finding a mean
value of the z scores, weighted by the number of students studying the subiect. The z
transformation is described by Spiegel (1961, p.247). °The transformation is necessary since
distributions of correlation co-efficients are non~linear in nature. After the averaging
process, the mean z is converted back to the correlation co-efficient, which is the mean subject
inter-correlation. This mearn subject inter~correlation is used as the second criterion for
judging the effectiveness of the scaling methods.

the third eriterion is the average correlation between the subiect scores and the scaling
criterion. McGaw et al (1975, p.8) claimed that it is important that the s¢aling variable
should measure abilities similar to those measured by the variable to be scaled. For ASAT
scaling, the appropriate valué is the correlaticn between ASAT scores and raw achievement
scores. For parity scaling, it is the correlation between scores in other subjects and
achievement scores in the subject in guestion.

ANALYSES UNDERTAKEN .

The first criterion on which the alternative being tested is based is that the mean and
standard deviation of student scores in each subiect should be the same as the mean and
standard deviation of the scores obtdined by the same students in their other various subjects.
{Note: The combination of subjects may vary from student to student).

Two sets of scores were available for each students, namely Special Subject Assessments (55A)
and ASAT Adjusted Subdect Scores (AASS). SSAs are provided te the Board by individual schoals.
Each student is given a score (SSA)} on a 1-99 scale in each subject. The value of the S$SA
given to each student reflects that student's achievement in the subject relative to the
achievement of other students studying that subject in the same school. The AASS is the score
cbtained when the scores of all students studying a sublject in a school are scaled to the
ASAT mean for students in that subject in that school. The standard deviation of AASSs is
arbitarily set to twelve in each school. Data were available from five schools.

The experimental scaling procedure was applied tc both the SSAs and the AASSs. The
reliabilities of the total achievement scores was calculated before and after the scaling

process. The résulits are given below.

Table 1: Comparison of the Reliability of Global Achievement Scores Between ASAT Scaling
and Parity Scaling

Reliability of Glebal Achievement Scores
School Raw SSA 238 PASS
(ASAT Scaling) (Parity Scaling}

1 .76 .80 .80

2 .94 .95 .95

3 .81 .81 .82

4 .83 .82 .84

5 .83 .82 .84

It can be seen from Table 1 that the reliability co-efficients for global achievement
scores in schools is consistently high in the sample of schocls tested {.76 -~ .95)., It is
further noted that the reliability of the scores cbtained by the parity method {PASS) are
not less than the scores for either raw $SAs or AASSs in any of the schools tested,

The reliability scores for each of the three global achievement scores are similar within
each school. Yhis is not surprising when one examines how each reliability is calculated
within a particular school. The reliabilities are based on the correlation between
combinations of subjects. However, each of the scores is based on subiject scores which have
identical distributions (only the means and standard deviations are different}. Thus, the






