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Abstract

This thesis reports and discusses an integrated programme of research on computerised
assessment in education, focussing on two themes. The aim of the first study was to
develop and evaluate a computerised baseline assessment system for four to five year
olds (CoPS Baseline). The aim of the second study was to develop and evaluate a
computerised dyslexia screening system for the secondary school age group (LASS

Secondary).

CoPS Baseline was shown to be a reliable and valid assessment of pupils' skills in
literacy, mathematics, communication and personal and social development on entry to
school at age four or five. It was also found to be predictive of children's later reading,

spelling, writing and mathematics ability up to three years after the initial testing.

LASS Secondary was shown to be a reliable and valid assessment of students' reading,
spelling, reasoning, auditory memory, visual memory, phonological processing and
phonic skills from the ages of 11 to 15. It was also seen to be a good indicator of
dyslexia, with significant differences between the scores of dyslexic students and non-
SEN students on the sentence reading, spelling, auditory memory, non-word reading

and syllable segmentation tests.

CoPS Baseline and LASS Secondary were also found to be more objective than
conventional assessment administered by a person, time-saving in their test
administration and scoring, and more enjoyable and motivating for children, particularly

children who have specific difficulties.

Computer-based techniques have been shown to be beneficial in the assessment of

children in educational settings. However, further research is proposed in the areas of:
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gender and ethnic differences in computerised versus conventional assessment; the
addition of reading comprehension, verbal intelligence, mathematics and motor skills
tests to the LASS Secondary system; follow-up tests of students assessed on LASS
Secondary to provide information about teaching outcomes; and the development of
tests suitable for use with deaf / hearing-impaired individuals in order to assess literacy

skills and identify dyslexia.
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1 Introduction

"If computers are in future going to interpret (as well as deliver) tests, what need have
we of highly qualified (and expensive) professionals who hitherto have been the

‘experts’ on psychological and educational assessment?" (Singleton, 1997a, page 274).

The use of educational assessment in the United Kingdom has increased greatly since
the 1944 Education Act, and more so with successive Acts, despite some criticism of
assessment (Brady, 1997). Some group differences have been reported in educational
assessment with respect to gender (Tizard et al, 1988; Fergusson and Horwood, 1997;
Strand, 1999), ethnicity (Lindsay, 1988; Plewis, 1991; Brady, 1997; Strand, 1999) and

language (Strand, 1997; Strand, 1999; Lindsay and Desforges, 1999).

Computerised assessment is becoming more common and has been seen to have a
number of advantages over conventional tests (Hunt and Pellegrino, 1985; French,
1986; Greewood and Rieth, 1994; Woodward and Rieth, 1997). These advantages
include that computerised tests are less time-consuming, more objective, enable
adaptive testing, can record additional data and, in some circumstances, can be more

enjoyable.

Baseline assessment may be defined as the assessment of children's developmental
attainments when they first enter school. The National Framework for Baseline
Assessment (SCAA, 1997b) requires that children's language, literacy, mathematics and
personal and social development be assessed at the start of compulsory education and
this became statute in the 1997 Education Act. Since September 1998 all maintained
primary schools in England and Wales have been required to assess children on entry

using a baseline assessment scheme accredited by the Qualifications and Curriculum
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Authority. This statutory requirement presents challenges to teachers, schools and

Local Education Authorities, and to designers of assessment instruments.

Developmental dyslexia is a syndrome that can affect written language, number skills,
memory, phonological skills, organisational skiils and motor function. There are a
number of different methods of assessing dyslexia including the traditional ability
versus attainment discrepancy model and the more recent phonological deficit
hypothesis. In recent years there has been increasing concern about using valid and
reliable methods for identifying children with dyslexia in school, so that their
educational needs can be addressed under the requirements of the Code of Practice on
the Identification and Assessment of Special Educational Needs (DfE, 1994; DfES,
2001). Since the Code places responsibility for this on teachers and schools in the first
instance, there is therefore a need for effective screening systems suitable for use by

teachers rather than just psychologists.

1.1 Aims and rationale of the study

If assessment is seen to be a necessary part of the education process then it is important
that any assessment is acceptable to pupils, is fair to all groups of the population, is
standardised nationally across all the relevant age groups and has satisfactory evidence
of reliability and validity. Consistent with the SEN Code of Practice, there must be

assessments available for teachers to use, rather than just educational psychologists.

! Arrangements for baseline assessment are set to change from 2003 with the introduction of a single

national assessment scheme at the end of the Foundation Stage.
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This thesis reports and discusses an integrated programme of research on computerised
assessment in education, focussing on two themes. The aim of the first (Study 1) was to
develop and evaluate a computerised baseline assessment system for four to five year
olds. The aim of the second (Study 2) was to develop and evaluate a computerised
dyslexia screening system for the secondary school age group. These systems should be
shown to be appropriate for the relevant age groups and standardised nationally. They
must also have evidence of significant reliability and concurrent validity. The baseline
program would be expected to be predictive of later abilities in literacy and
mathematics. The secondary program must be capable of distinguishing between
dyslexic and non-dyslexic students. It is important that there are not a high number of
false negatives (students not identified as having difficulties when they are actually
dyslexic) or false positives (students identified as having dyslexia when they do not).
Neither assessment system should show any evidence of bias in gender, ethnicity or
language. By selecting two completely different computerised assessment systems, one
for use at the very beginning of schooling, and the other for use in the later stages of
schooling, it was aimed to derive broad and general conclusions about the validity and

functionality of computerised assessment in educational settings.

1.2 Scope

There are six main areas of investigation in this research:

e To develop a standardised computerised baseline assessment system and provide

evidence of its reliability, concurrent validity and predictive validity
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e To develop a standardised secondary school dyslexia screening system and provide

evidence of its reliability, concurrent validity and effective identification of dyslexia

e To examine whether computerised tests are more objective than conventional tests,

particularly with respect to bias in gender, ethnicity and language

e To examine whether computerised assessments are less labour-intensive and less

time-consuming than conventional educational assessment

e To examine pupils' enjoyment of computerised tests compared to conventional

assessment

e To consider more widely the role of computerised assessment in education and the

challenges raised for future research.

1.3 Structure of the thesis

The thesis is divided into four parts and contains 13 chapters in total. Part 1 gives the
introduction and research background to the field and includes three chapters. Chapter
1 introduces the research area, giving information about the aims and rationale and the
scope of the projects. Chapter 2 gives an overview of the definition, purposes and
history of educational assessment, the role of teachers and psychologists and the
challenges facing this field. Chapter 3 reviews the difficulties with conventional
educational assessment, the use and advantages of computerised assessment in

education and the challenges of producing computerised educational assessments.

Part 2 covers Study 1 and includes work on the development and evaluation of a
computerised baseline assessment system and consists of four chapters. Chapter 4
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reviews the definition, purpose, educational history and statutory framework of baseline
assessment as well as the difficulties with it. Chapter 5 provides the methodology used
in the baseline assessment research, including the test development and follow-up
projects. Chapter 6 contains the results from all of the baseline assessment studies.
Chapter 7 discusses these results with reference to test development, longitudinal

studies, group differences, technical issues and feedback from users.

Part 3 covers Study 2 and includes work on the development and evaluation of a
secondary assessment system and consists of four chapters. Chapter 8 reviews the
definition, purpose and alternative theories of dyslexia assessment as well as the
challenges in this area. Chapter 9 provides the methodology used in the secondary
assessment studies, including the test development, standardisation and reliability,
validity and dyslexia projects. Chapter 10 contains the results from all of the secondary
assessment studies. Chapter 11 discusses these results with reference to test
development, group differences, technical issues, identification of students with

dyslexia and feedback from users.

Part 4 contains the general discussion and conclusions to be drawn from the research
and includes two chapters. Chapter 12 discusses the issues of gender bias in
educational tests, how computers address the challenges of educational assessment, the
advantages and disadvantages of computerised assessment and the changes facing
baseline assessment and dyslexia screening. Chapter 13 contains a summary of the

thesis, the overall conclusions and proposals for future research.
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2 Educational assessment — issues and challenges

2.1 Aims of the chapter

This chapter aims to:

provide a definition of educational assessment

e state the purposes of educational assessment

e provide an overview of the history of educational assessment

o provide an overview of the role of teachers in educational assessment

e provide an overview of the role of psychologists in educational assessment

e provide evidence of bias in educational assessment

o identify the challenges facing educational assessment

2.2 Definitions and purposes of educational assessment

Dyer (1972) states that:

The primary task of those of us who are persuaded of the ancient truth that good
testing really is essential to good teaching is to get others to see it in the same
light, for the impact of testing on education is a function of the perceptions of
the consumers of tests. If tests are perceived as peripheral to the education
process, their impact will be peripheral. If they are perceived as devices for

putting constraints on the curriculum, they will indeed put constraints on the



curriculum. If they are perceived as instruments for sorting children into
ironbound categories, they will be used for that purpose. But if they are
perceived as supplying basic data needed for helping children learn to cope more
and more effectively with the world into which they are growing, then they will

be used to provide that kind of help (page 326).

According to Kibby (1995), educational diagnosis comprises assessment, evaluation and
decision making. He states that diagnosis is a process of acquiring information about an
individual’s educational performance, strategies, skills and instructional needs through
careful observations in order to improve instruction. Kibby distinguishes between
assessment and evaluation, suggesting that assessment involves making an estimation or
measurement, whilst evaluation involves judging the quality of a measure or comparing

it to some criterion.

Harding and Beech (1991) maintain that there are three types of assessment commonly
used in primary schools. The first is informal evaluation, which is made by teachers
based on their experience. These evaluations are beneficial as they can pinpoint
individual needs, abilities and deficits which can be further investigated. The second is
norm-referenced assessment, in which an individual’s score is compared with a
distribution of scores from a sample of the population. The third is criterion-referenced
assessment, which involves identifying the position of individual pupils in the learning
process. Results are given in terms of whether or not individuals can meet the criterion.
Criterion-referenced assessments inherently relate to norm-referenced processes, as the
criteria must be compared to the expected level for a child at a particular age.
Ingenkamp (1977) argues that education has been dominated by norm-referenced
assessment rather than criterion-referenced assessment for three main reasons: (a) it is

easier to define the level of a behaviour by comparison with that of other pupils, than to
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make a precise analysis and description of the objectives; (b) comparative testing has
been used in the past for selecting pupils with high ability; (c) there are various

statistical problems with criterion-referenced testing.

Harding and Beech (1991) suggest that the purposes of assessment fall into two
categories: those in the interests of society or a wider group, and those in the interests of
the child. There are a number of purposes of assessment that are external to the school.
LEAs often need information on individual children in order to organise transfer from
one school to another. Assessment aids the identification of children who require
special needs teaching. LEAs require information on numbers of children with special
educational needs, to aid in the allocation of resources. LEAs may request schools to
carry out screening procedures to identify children who may be ‘at risk’ educationally
or who may be in need of special education. Finally, schools are increasingly required
to give information on standards in order to make them more accountable to parents and
the local community. There are also a number of purposes of assessment that are
internal to the school. Brady (1997) advocates that one reason why so much money and
effort is devoted to assessment is that as education has become more expensive, it is
sensible to ensure that money is being spent reasonably. Hence, assessments aid in the
organisation of the school and help to monitor standards. Assessments also allow
teachers to identify the attainments of children and plan their teaching more effectively.
Furthermore, Ingenkamp (1977) suggests that assessments provide information on the
effectiveness of specific teaching practices. Assessment for the primary purpose of
benefitting the pupil includes diagnostic assessment, enabling a potential, and criterion-
referenced assessment to plan an educational program to suit individual children.
Ingenkamp (1977) and Brady (1997) argue that assessment provides students with

information about their progress that aids further development and increases motivation.
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Lindquist and Hieronymus (1972) point out that educational assessment is only useful if
it enhances teaching, improves supervisory practices, and leads to more effective
educational guidance of pupils. Ingenkamp (1977) adds that examinations aid in the
selection of students with higher ability for further studies or specific professions.
However, Dyer (1972) maintains that the use of tests as predictors is not enough. He
suggests that tests give us knowledge of the student’s learning style so that we can help

him or her overturn the predictions.

Woodings (1997) asserts that, although the National Curriculum has undergone a
number of changes since it began in 1988, assessment still follows the principles
proposed by the Task Group on Assessment and Testing (Black, 1987). Assessment
was viewed as having diagnostic, formative, summative and evaluative purposes.
Diagnostic assessment allows learning difficulties to be scrutinised and classified so that
appropriate remedial help and guidance can be provided. Formative assessment
involves recognising the positive achievements of pupils so that the appropriate next
steps can be planned. Summative assessment is the recording of the overall
achievement of pupils in a systematic way. Finally, evaluative assessment allows
aspects of the work of a school, LEA or other educational service to be assessed and
reported on. Kelly (1992) views formative assessment as having the positive function
of taking the pupil's education forward, whilst diagnostic assessment has the negative
purpose of identifying learning difficulties. According to the Task Group on
Assessment and Testing, the diagnostic and formative functions were to be managed by
teachers and related to the teaching process. These would provide the teacher with
information concerning what the child has learnt and help in planning the curriculum.
The summative process involves national tests (Standard Assessment Tasks), which are

set to test the National Curriculum at the end of each key stage. TGAT proposed that
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the scores produced by these tests could provide information on the performance of
pupils, teachers, schools and the educational system as a whole. This would show any
increase or decrease in educational standards as well as assist parents in choosing a
school for their child. It has been argued that, due to the conflict between diagnostic /
formative and summative / evaluative assessments there is a prominence on ‘teaching to
the test’ and a disregard of formative assessment (Troman, 1989; Gipps, 1990).
However, Black (1995) states that "good formative assessment can be a powerful tool
for raising standards of learning, but that it is in general badly underdeveloped in

schools. There is therefore a tremendous opportunity for improvement” (page 7).

2.3 History of educational assessment

The modern emphasis on examinations in schools has its origins in the middle of the
nineteenth century (Brady, 1997). In 1850 the College of Preceptors set external
examinations for grammar and private schools and the Science and Art Department
introduced examinations in 1854. This national assessment provided a common target
for educators. During the nineteenth century the government began to support schools
financially, which resulted in central control of the curriculum. The Revised Code of

1862 gave the government further control by increasing the accountability of schools.

Aaron and Joshi (1992) argue that reading assessment before 1900 was primarily
qualitative, usually involving listening to pupils reading. From 1910 standardised tests
were developed to assess reading comprehension and spelling, allowing pupils' reading
to be assessed with a degree of objectivity which had not previously existed.
Furthermore, these tests were designed to aid the development of teaching practices and

improve reading.
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In the UK, it was Burt who initially promoted the use of intelligence tests (within the
London County Council) to assist in allocating children to different forms of education
(Lindsay, 1991). The 11-plus test later made use of intelligence tests as well as
assessment of attainment. The 11-plus was instituted in the 1940s to assess each child's
aptitude and ability at age 11 in order to determine the nature of his or her secondary
education (MacKenzie, 1989). Kelly (1992) argues that when assessment has been used
as a basis for making predictions, for making far-reaching decisions about educational
provision, such as the use of the 11-plus for allocating pupils to different forms of
secondary education, these decisions have been inaccurate. Lindsay (1991) reports that
local authorities and schools have used intelligence tests to group children within
schools and identify those who need special provision. According to Ingenkamp
(1977), the three purposes for which intelligence tests have most often been used in
education are selection, identifying learning difficulties and guidance in individual

learning.

The Binet Intelligence Scales, published in French in1908 and 1911, were revised by
Terman and published in English in 1916 as the Stanford-Binet Intelligence Scale. The
Otis Group Intelligence Scale (1918) was the first group test of mental ability designed
to be used by schools and educational institutions. According to Stake and Hastings
(1972), the Stanford Achievement Battery (1923) was developed at a time when the
advantages of standardised testing had just become apparent. They suggest that,
typically, achievement test norm groups comprised those students most available for
testing, and usually the composition of the reference group was not specified to test
users. However, Stake and Hastings maintain that the Stanford Achievement Tests

were based on a thorough item selection and developed according to psychometric
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principles and educational practices. They provided norms that allowed comparisons

across subjects as well as with a nationally representative sample of students.

In 1944, in England and Wales, LEAs were made responsible for establishing which
children in their authority required special educational provision and specified
procedures for identifying and placing such pupils (1944 Education Act; see also Eaton,
1991). The Education Act defined several categories of children who required
significantly different forms of education to the majority of children. Every school-
aged child was required to attend a school "suitable to his age, ability and aptitude and
to any special educational needs he may have" (Section 36). Woods (1973) argues that
the 1944 Education Act put too much stress on doctors' opinions and not enough on
assessment by educational psychologists and teachers, who are better qualified to

recommend that a child have special education and the form that this should take.

The 1970s saw the development of alternative ability tests. Whilst intelligence tests
provide general assessments of cognitive ability, new tests were developed to assess
more specific abilities. During this time, there was a great deal of interest in specific
language, perceptual, motor and perceptuo-motor abilities. Research and experience
had shown that many children failed at basic educational tasks such as reading, despite
good levels of general intelligence as measured by 1Q tests. During the 1970s there was
also an increase in the use of detailed individual assessments, enabled by an increase in
the numbers of specially trained staff, particularly educational psychologists (Lindsay,
1991). The development of the Stanford-Binet Intelligence Scale, Wechsler Intelligence
Scale for Children and the British Ability Scales illustrate the heightening importance of
assessing individual children’s specific cognitive abilities using standardised
assessments. The Stanford-Binet Intelligence Scale was first published in 1916

(Terman, 1916) and was revised in 1937 (Terman and Merrill, 1937), 1960 (Terman and
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Merrill, 1960) and 1972 (Terman and Merrill, 1972). The Wechsler Intelligence Scale
for Children (WISC) was first published in 1949 (Wechsler, 1949) and has since been
updated twice (Wechsler, 1974; Wechsler, 1991). The WISC assesses the general
intellectual ability of children aged six to 16 years, 11 months. The British Ability
Scales (BAS) were first published in 1979 (Elliott, 1979) to measure a range of
cognitive abilities in two and a halfto 17 and a half year olds. The second edition of the
scales was published in 1996 (Elliott, 1996). However, Lindsay (1991) suggested that,
during the late 1980s, the prominence of intelligence testing decreased. Gipps et al
(1983) reported on the introduction of LEA testing programmes in the 1970s, which
appeared to be a response to calls for greater accountability. Murphy (1991)
commented that, during the 1970s and 1980s, although there was a rise in the amount of
assessment taking place in primary schools, there was a lot of variation in the

assessment procedures followed by individual schools.

Explicit procedures for the identification of, and provision for, children with special
educational needs, in England and Wales, was established by the 1981 Education Act,
which was a response to the Warnock report of 1978 (Harding and Beech, 1991; Eaton,
1991). Assessment was further extended by the 1988 Education Reform Act with the
introduction of the National Curriculum. The Task Group on Assessment and Testing
(DES, 1988) proposed the use of SATs (Standardised Assessment Tasks) which were
designed to reflect the range of attainment targets within the National Curriculum. The
Education Reform Act (1988) states that ‘the curriculum ... shall ... specify the
arrangements for assessing pupils at or near the end of each key stage, for the purpose
of ascertaining what they have achieved in relation to the attainment targets for that key

stage’ (Section 2, 2).
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The 1993 Education Act required the Secretary of State to issue the 'Code of Practice on
the Identification and Assessment of Special Educational Needs' (DfE, 1994). The
Code of Practice places on schools a legal duty to identify and address all special
educational needs as early as possible in the child's schooling. This principle is

maintained in the revised Code of Practice (DfES, 2001).

2.4 The role of teachers and psychologists in educational assessment

Burt (1921) states that "there is no standard of comparison that can surpass or supersede
the considered estimate of an observant teacher, working daily with the individual
children over a period of several months or years" (page 211). However, findings of
research studies have not always borne out Burt’s assertion. In a study by Ingenkamp
(1972), marks given by teachers were compared with the results of standardised tests.
Significant differences between classes were found. For example, pupils graded II in
arithmetic in one class had an average test score of 53.5, but in another class the average
was only 30.9. He concludes that marks given by teachers in different classes could not
be compared in any way. Ingenkamp suggests that a class-based marking system is to
be expected when teachers have no regional standards to guide them. In addition,
Fuchs and Fuchs (1984) studied the accuracy of special education teachers’ judgements
of student performance based on unsystematic observation. They found that, despite
confidence in their own judgements, special education teachers and teaching trainees
tended to be inaccurate and to overrate their students’ performance. Teaching
experience did not affect the accuracy of the assessments, although it made teachers
more confident about their assessments. Furthermore, Saint-Laurent et al (1996)

examined the use of teacher ratings and curriculum-based achievement tests in the
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identification of students with educational difficulties. They found that, although
achievement scores and teacher ratings were significantly correlated, only half of the
students with the lowest achievement test results were identified by their teachers as

having difficulties.

Pole (1998) argues that the enhanced role of testing in education, due to the 1988
Education Reform Act, has meant a different role for teachers in assessment procedures.
The Task Group on Assessment and Testing (DES, 1988) established that pupils would
be assessed by Standard Assessment Tasks as well as by teacher assessments based on
ongoing classroom observations. According to Pole (1998), the greater emphasis on the
paper-and-pencil tests reduced the role of the teacher to that of an administrator and

indicated that teacher judgements were not trusted.

Not all types of assessment are available to teachers. Harding and Beech (1991) report
that tests which require familiarity with norming procedures and psychometric
principles are generally only available to psychologists, whereas, tests which do not
require such knowledge (for example, many reading tests and criterion-referenced
assessments) are available to teachers. Some research has found that teachers believe
that achievement tests are of little use (Salmon-Cox, 1980) and so teachers use a range
of non-standardised assessments in their day to day teaching (Yeh, 1978; Salmon-Cox,
1980). Cameron (1991) argues that teachers administer curriculum-based assessment
for two purposes. First, to identify the pupil’s current knowledge and, secondly, to plan
an individual programme for each pupil. However, Butterfield (1995) contends that,
although greater involvement of teachers in the assessment of students enhances the

professional role of teachers, it also greatly increases their workloads.

Burt was Britain’s first educational psychologist with the London County Council in

1913. He maintained that the priority of educational psychologists is "to ascertain
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educationally sub-normal pupils using psychological tests and other scientific

procedures” (Burt, 1957, page 31).

In a survey carried out by Topping (1978), it was found that most children seen by
educational psychologists were assessed outside the classroom and half of the teachers

did not know what the educational psychologist did with the child.

Dessent (1992) argues that, since the 1981 Education Act, the role of educational
psychologists has changed from defining what is a significant special educational need
to defining which individuals deserve additional resources. The 1981 Education Act
requires that a statement of a child's special educational needs be based on educational,
psychological and medical advice (Norwich, 1988). There is no guidance on how
psychological advice is distinct from medical or educational advice. Norwich (1988)
reports that the 1981 Education Act gave recognition to the work of educational
psychologists not given to other professional psychologists and increased the number of

positions for educational psychologists in LEAs.

According to Booth and Statham (1982), the traditional role of educational
psychologists has been as assessors of special educational provision. Bryans (1992)
argues that this meant "that psychologists appeared at times to be friendly police
guarding the special school gates and escorting pupils away from the mainstream school

into special educational provision" (page 144).

Psychologists have had more extensive higher education than teachers and may be seen
as more expert about pupil's difficulties. Norwich (1988) argues that this view may be
attributable to the assessment methods that psychologists use being seen as scientific,
because they are standardised. Teachers are often seen as being able to assess pupils'

attainment in literacy and numeracy, whilst psychologists are able to assess pupils'
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learning potential. Traditionally, education placement decisions have been relatively
long-term. However, since the 1970s, individuals have not been seen as having
unalterable learning characteristics (Clarke and Clarke, 1976) and there has been a
move towards curriculum-based measurement by teachers. Norwich (1988) suggests
that the traditional distinction between educational assessment (past achievements) and
psychological assessment (future potential) is no longer clear. However, it is still
important that a pupil's assessment by a teacher is compared to that of an outside

educational professional, such as an educational psychologist.

Huebner and Cummings (1986) investigated the importance of psychological test scores
in psychologists’ decisions concerning student placement in special education. Test
scores were found to differentiate between students who were placed in special
education and students who were not, especially the IQ-achievement discrepancy.
Huebner and Cummings concluded that educational psychologists can establish

eligibility of individual students very accurately.

Bryans (1992) suggests that, to ensure professional integrity, educational psychologists
should: participate in LEA policy making on special needs issues; ensure they are not
coerced into discriminatory practices; ensure parental co-operation at all stages of
informal and formal assessment; and, give unbiased evidence of assessments. Elliot
(1996) argues that the knowledge and skills of school psychologists are needed to
reform educational assessment. He concludes that school psychologists should be

encouraged to assume leadership in the assessment of all pupils.
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2.5 Biases in educational assessment

Blatchford and Cline (1992) suggest that the assessment process should operate without
bias with respect to gender, social class, ethnicity, language use and religion. However,

many researchers have demonstrated the existence of bias in educational assessment.

Flaugher (1978) describes two meanings of the term test bias: ‘test bias as mean
differences’ and “test bias as content’. As far as ‘test bias as mean difference’ is

concerned, he argues that:

knowing what we do about the relative status, socio-economic and otherwise, of
ethnic minorities...it would be surprising if most kinds of tests didn’t show
mean differences in favour of the majority group...many critics of testing merge
the concept of equality of opportunity, which is certainly a legitimate goal to be
sought, with the concept of equality of result; but it is only results that the tests

in fact measure (page 673).

Flaugher suggests that ‘test bias as content’ exists if a test is prejudiced against a
subgroup of a population because of the content of the questions. It has been argued
that tests should enable individuals to show the knowledge and skills they possess
regardless of its nature. It could, therefore, be said that a fair test is one that only asks
questions that the test taker can answer. According to Beck and St George (1983), there
have been two approaches for removing test content bias. First, the detailed evaluation
of test content, and, second, item analysis for different sub-groups of the population.
Two main aspects of potential testing bias have been researched: gender bias and

cultural (ethnic) bias.

Tizard et al (1988) report that girls in Britain out-perform boys in reading and writing

by the age of seven but there is only a small gender difference in mathematics.
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According to Fergusson and Horwood (1997), the traditional educational disadvantage
of girls has been replaced by a male disadvantage. They studied a group of children
from school entry to age 18 and found that males achieved less well than females.
These differences were not due to differences in intelligence since boys and girls had
similar IQ scores. Fergusson and Horwood suggest that the gender differences were
explained by boys being more disruptive and inattentive in class, which impeded their
learning. Wright and Payne (1979) carried out an evaluation of a psychological service
and found that the overall gender difference in referrals was just over two boys to each
girl. This ratio was larger for children of primary school age, but at secondary school
age the rates of referrals were nearly equal for boys and girls. In addition, Male (1994)
states that in one LEA, two-thirds of the children receiving a statement of special
educational needs under the 1981 Act were boys. Furthermore, Vardill (1996) reports
that more boys than girls are identified as having special educational needs and, in one
LEA, the referral ratio of boys to girls was 1.86:1. He suggests that one of the reasons
for this is that boys experiencing difficulties are more likely to be a problem to the

teacher because of associated behavioural difficulties.

Many researchers have argued that most assessment is culture-biased and discriminates
against certain ethnic groups (Brady, 1997). Anastasi (1972) reports that, when
psychologists began developing cross-cultural tests, they hoped it would be possible in
theory to measure intellectual potential independently from cultural experience. An
individual's behaviour was thought to be overlaid with a cultural veneer, whose
penetration was the objective of culture-free testing. However, Anastasi (1972) argues
that it is not productive to attempt to develop tests that are ‘culture-free’ (free from
cultural influences) and, instead, there should be efforts to develop tests that are

‘culture-fair’ (common to different cultures). She suggests that culture-fair tests include
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those that do not use language (or use spoken language but no reading) and do not
include culture-specific objects. Nevertheless, Anastasi maintains that no test can be
universally fair as any test favours individuals from the culture in which it was
developed. She concludes that the purpose of tests is to identify what individuals are
capable of and that concealing cultural disadvantage by using a culture-fair test is not a
solution. Joyce (1988) agrees that all educational assessments are culture bound and
suggests that this is due to the content, standardisation, population and situations in
which they are administered and the fact that norm-referenced tests are biased in favour
of the majority group. He argues that knowledge of the cultural background of the child
should be taken into account before assessing the pupil’s needs and that criterion-
referenced tests should be used which are specific to the child’s own progress so
children are not being compared to other pupils. Other researchers agree that some
cultural bias is inevitable in the content of any assessment tools (Wood, 1991; Lam,
1993). However, Cline and Shamsi (2000) argue that it is possible to remove the worst
sources of bias and produce fairer assessments to all children. Plewis (1991) reported
educational differences between ethnic groups, with African Caribbean pupils,
especially boys, performing less well than white pupils in language and mathematics.
In addition, Bryans (1992) purports that the majority of educational psychologists are
apprehensive about the use of standardised tests with certain groups because they tend
to show that pupils from certain ethnic groups have low ability. Frederickson (1992)
reports that in norm-referenced assessment, a significant proportion of the test items
may be outside the cultural experience, customs or values of particular groups of
children. Furthermore, Cummins (1984) claims that most psychologists regard IQ tests
as preserving the ‘anglocentric educational status quo’. Helms (1995) agrees that norm-

referenced tests disadvantage children from ethnic minority communities. Nevertheless,
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Bryans (1992) reports that most educational psychologists still use standardised

assessments with these groups of pupils.

Plewis (1997) suggests that the reasons for gender and ethnic differences in educational
attainment are not well understood. It has been argued that teachers have lower
expectations for boys and pupils from ethnic minority groups. He suggests, however,
that to conclude that teachers are biased against these groups it is necessary to show that
these low expectations are inaccurate and that teachers behave differently towards these
pupils. Plewis did not find teachers’ assessments to be less accurate for certain groups,
although he did find teachers’ expectations to be biased against boys. A number of
researchers suggest that expectations could be affected by the way boys behave (Tizard
et al, 1988; Bennett et al, 1993; Delap, 1995). Plewis also found that for spelling,
expectations for black pupils are too low, whereas for Pakistani pupils they are too high

and for mathematics, expectations for Pakistani pupils were too low.

2.6 Challenges of educational assessment

According to Ebel (1972), the increase in the use of educational tests has been
accompanied by an increase in criticism of the practice. Tests vary in quality, with
some being particularly poor. In 1933, Ruch contended that out of approximately one
thousand different educational and mental tests available at that time, evidence of the
validity, reliability and standardisation procedures was available in less than ten percent.
Today, although more educational test manuals provide technical information, the
evidence is not always sufficient for teachers or psychologists to make an informed

decision concerning the accuracy of a test or its relevance to a specific group.
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Researchers have argued that educational testing may be socially detrimental for a
number of reasons (Ebel, 1972). First, it labels a child, which may damage his or her
self-esteem and decrease motivation. Brady (1997) suggested that there is a need to
balance the necessity of assessment against the risk of it producing undesirable
competition at an early age. He acknowledges the well-documented effects of “failing’
the 11-plus. However, Ebel (1972) comments that tests should not be evaluated in
terms of how accurately they predict later achievement, but in terms of how much they
increase achievement by motivating and directing the efforts of students and teachers.
A second criticism is that assessment encourages development of a single ability, and
reduces the diversity of talent within society. On this matter, Ebel (1972) replies that
the difficulty of advancing the development of various abilities is mostly due to the
demand that all students study the same courses for most of their education. A third
argument is that assessors assume control of the educational curriculum. Brady (1997),
for example, suggested that, although assessment is intended to support the curriculum,
there is a risk that it may come to dominate the curriculum because what is assessed is
taken as an indication of what is important. He argues that the curriculum may then
change because there is a tendency to assess those subjects that are easy to assess. By
contrast, Ebel (1972) argues that tests generally lag rather than lead curricular change.
Finally, critics of educational assessment suggest that testing imposes courses of actions
on individuals. However, Ebel (1972) responds that tests should be used to provide a

reasonable basis of choice and not to impose decisions.

Ebel (1972) concludes that:

if the use of educational testing were abandoned, the distinctions between
competence and incompetence would become more difficult to discern... the

encouragement and reward of individual efforts to learn would be made more
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difficult... decisions on important issues of curriculum and method would be

made less on the basis of solid evidence and more on the basis of prejudice or

caprice (page 13).

2.7 Summary and conclusions

Educational assessment involves making an estimation or measurement of a child's
ability in a particular area. The three main types of assessment used in schools are
informal evaluations, norm-referenced tests and criterion-referenced tests. The main

purposes of educational assessment are:

to identify children with special educational needs

e to aid in the planning of individual and class teaching

e to increase motivation

e to provide information on the effectiveness of certain teaching practices
e to increase the accountability of schools

e to guide LEAs in the allocation of resources

e to monitor educational standards nationally.

Formal educational assessment began in the middle of the nineteenth century with the
introduction of academic examinations. With an increase in government control of
schools came an increasc in the assessment of reading and spelling standards. Research

into intelligence testing also allowed general ability tests to be carried out in educational
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settings. Educational assessment has been legislated for, most importantly within the
1944 Education Act, the 1981 Education Act, the 1988 Education Reform Act, the 1993
Education Act, the Code of Practice (1994), the 1996 Education Act and the Code of

Practice (2001).

The individuals primarily responsible for assessing children are teachers and
educational psychologists. Teachers are in a position to observe children on a daily
basis but are generally limited in the types of tests that they can use. Teacher
evaluations are not always reliable and accurate tests are necessary. However, such
instruments are often only available to psychologists. Educational psychologists are
able to assess children, referred to them by teachers, with a greater level of accuracy

using the appropriate assessment tools.

The two most commonly reported differences in educational assessment concern poorer
performance of boys and ethnic minority groups. These differences may be due to
actual differences between groups, bias on the part of the assessor or bias within the
actual test, due to norming procedures or content. There has also been seen to be a bias
in the referral of children to educational psychologists, with more boys than girls being

referred.

There are a number of challenges currently facing educational assessment. Tests may
not show sufficient evidence of validity and reliability. Researchers and teachers are
also wary of the social and educational effects of labelling children, reducing the
diversity of abilities within society, producing an assessment-led curriculum and

imposing decisions on individuals.

Although there are a number of difficulties associated with educational assessment, it is

only through assessment that a child's difficulties can be properly identified and dealt
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with. Labels for different special educational needs have been unpopular in the past but
there are signs of a change in opinion amongst educationalists. Although all SEN
students are individuals, there are broad categories that are useful in teaching and SEN
labels are often necessary to ensure that the student receives the right support in
learning. However, there is still a need for differentiation of teaching and learning
activities within a single category, particularly dyslexia. A bigger problem in
educational assessment is mislabelling children. There is a need for tests to be produced
that can be administered by teachers rather than psychologists, that do not have a
problem of bias on the part of the assessor and that are well standardised and have good
evidence of validity and reliability. Most importantly, teachers and pupils should
benefit from the results of any tests. As stated by Brady (1997) "it is easier to generate

figures than it is to make clear what they signify or how they should be used" (page 9).
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3 The potential of computerised educational assessment

Surtton (1992) argues that:

Assessment is a human process, conducted by and with human beings, and subject
inevitably to the frailties of human judgement. However crisp and objective we
might try to make it, and however neatly quantifiable may be our 'results’,

assessment is closer to an art than a science (page 2).

3.1 Aims of the chapter

This chapter aims to:

provide a definition of computerised educational assessment

e provide an overview of the difficulties with conventional educational assessment

methods

o identify the advantages of computerised educational assessment
o provide an overview of the use of adaptive testing methods
¢ provide an overview of studies using computerised educational assessment

o identify the challenges facing computerised educational assessment
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3.2 Definition and growth of computerised educational assessment

According to the British Psychological Society (1999) "computer-based assessment may
be considered to include any psychological assessment that involves the use of digital
technology to collect, process and report the results of that assessment" (page 1). -
Computer-based assessment encompasses four areas: assessment generation; assessment

delivery; assessment scoring and interpretation; and, storage, retrieval and transmission.

Hunt and Pellegrino (1985) write that, traditionally, psychological tests are either
individually or group administered using a paper-and-pencil format. They suggest that
psychologists prefer individually administered tests as "they are seen as more accurate
or more complete evaluations of mental ability" (page 208). Hunt and Pellegrino give
three reasons for this: the examiner can produce a variety of auditory, visual and tactile
stimuli; can determine what questions are most likely to be informative about a
particular examinee; and, can note any aspects of the testing (e.g. illness) that might
affect the test score. Group-administered tests have none of these advantages but are
much cheaper. According to Hunt and Pellegrino, computer-based test administration
falls between the individual and the group testing situations. Almost any question that

can be presented in paper-and-pencil format can be presented using a computer display.

During the 1970s and 1980s, advancements in technology (e.g. networked computer
suites and portable personal computers) allowed for the computerised administration,
scoring and interpretation of psychological tests (British Psychological Society, 1999).
However, Woodward and Rieth (1997) report that studies in special education
technology in the 1970s and early 1980s were primarily concerned with the poten‘tial of
computer-assisted instruction (CAI). In the mid 1990s, computer-based assessments

were commonly used in the occupational sector and, to a lesser extent, in further and
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higher education (Bartram, 1994). Computerised assessment has remained scarce in
primary and secondary education, although there have been some developments in this
area (NCET, 1994 and 1995; Singleton and Thomas, 1994; Singleton, 1996; Singleton,
Horne and Thomas, 1999). McCullough and Wenck (1984) report that the earliest
widespread applications of computer-based assessment in education were for scoring
student test forms. Even ten years later, the greatest use of computer-based assessment
in schools and colleges in the UK was to record or report students' results rather than for
generation or delivery of assessment (NCET, 1994). During the 1990s in the USA,
computer-based assessments were being used, in the field of special education, for
recording and analysing classroom observation data, diagnosis of eligibility for special
education services and ongoing curriculum-based assessment (Greenwood and Rieth,

1994; Woodward and Rieth, 1997).

3.3 Advantages of computerised educational assessment

There are a number of advantages of computerised assessment commonly reported in

the literature,

One of the main advantages of computerised assessments is that they are very labour-
saving and allow tests to be administered by less highly trained personnel (Greenwood
and Rieth, 1994; Woodward and Rieth, 1997; British Psychological Society, 1999;
Singleton, Horne and Thomas, 1999). As early as the 1970s, Elwood (1972) reports
that the initial cost of purchasing a computer system is quickly compensated by the
saving in skilled person-hours. Computerised assessments are often administered
quicker than conventional tests and as scoring is automatic, the results are more accurate

and can be immediately available (French, 1986; Singleton, Horne and Thomas, 1999).
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For tests consisting of many items, this can lead to considerable savings in time
(French, 1986). As well as being time consuming, the scoring of psychological tests
may also involve complex calculations (e.g. comparisons of scores on different tests or
different scores from the same test) and may require substantial expertise in the theory

supporting the test (British Psychological Society, 1999).

According to Feldman and Sullivan (1971), test performance may be influenced by the
examiner's personality. Furthermore, Paitich (1973) argues that human behaviour is
difficult to observe reliably, difficult to evaluate and difficult to predict. Administration
of tests by computer is much more standardised and controlled than conventional test
administration (French, 1986; British Psychological Society, 1999). As computerised
test items are usually presented one at a time, the possibility of the testee getting out of

synchronisation with the test booklet and the answer sheet is eliminated (Byers, 1981).

Another principal advantage of computerised assessment is the possibility of adaptive
testing (Hunt and Pellegrino, 1985; French, 1986; British Psychological Society, 1999;
Singleton, Horne and Thomas, 1999). Adaptive testing involves tailoring a test to the
individual test taker. Itis relatively easy to program rules to make items given
contingent upon the response to past items (Hunt and Pellegrino, 1985). Adaptive
testing is a more efficient use of the testee’s time than is evaluation using a fixed test.

The issue of adaptive testing will be returned to in the next section.

As well as the usual data collected by traditional methods, the computer can also record
data on the number of items attempted and response times (Stout, 1981). These data
may have a number of uses (Hunt and Pellegrino, 1985; French, 1986; British
Psychological Society, 1999). They may indicate testee fatigue or that the testee has not
understood the instructions at a particular stage of the test. The pattern of responses (for

example, rapid responses or the same response option for all items) may indicate that
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the testee is not taking the test seriously. In these cases, the computer may suggest a
rest period or call for staff assistance. It is also possible that hesitancy on particular
items in a personality test may be as revealing as the actual response finally given

(French, 1986).

Wade and Moore (1993) found that some primary and secondary students with special
educational needs recognised that conventional tests were useful for feedback and
motivation but half of the sample disliked these tests and found them boring. These
negative views were intensified by the physical and emotional effects during the testing
session. However, a number of studies have indicated that children and adults
(particularly if they feel they might perform badly) often prefer computer-based
assessment to traditional assessment by a human assessor (Skinner and Allen, 1983;
Moore, Summer and Bloor, 1984; French, 1986; Singleton, Horne and Vincent, 1995;

Singleton, 1994 and 1997a).

Furthermore, it has been reported that testers prefer computerised assessment. In
education, curriculum-based measurement computer programs administer tests, analyse
results, depict progress graphically and advise teachers on how to adapt their teaching to
meet individual needs (Fuchs, Fuchs and Hamlett, 1993). Using a curriculum-based
measurement approach, direct and frequent measurements of student performance are
made within the regular context of the school curriculum (Druckman, 1997). According
to Fuchs and Deno (1991), curriculum-based measurement features the assessment of
proficiency on global outcomes toward which the entire curriculum is directed and the
reliance on a standardised methodology that produces critical indicators of performance.
Computer-based versions of curriculum-based measurement were developed because
teachers saw frequent, systematic measurement as being too time-consuming (Wesson

et al, 1986). Early computer versions of curriculum-based measurement stored, graphed
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and analysed data that had been entered by teachers after paper tests had been
administered and scored. Despite the fact that using such a system gave little or no

saving in time, teachers generally preferred the computer version (Fuchs et al, 1987).

Wilson (1987) reports that there is a major difficulty in assessing severely physically
disabled people. The more limited the ability to communicate because of the extent of
physical impairment, the more difficult it is to assess. Wilson argues that this can lead
to either underestimation of the person’s mental abilities or non-recognition of a deficit
in psychological function. However, the wide range of computer input and output
devices currently available (for example, touch sensitive screens, speech recognition,
speech synthesis, mouse, joystick, tracker ball, switches and graphics tablet) allows the
testing of even severely handicapped individuals (Wilson, Thompson and Wylie, 1982;
French, 1986; Wilson, 1987). Bennett (1999) suggests that computer-based testing
could improve higher education admissions assessment for examinees with disabilities
by increasing comparability. Computer-based tests can utilise the power of the
technology to the full so that test items can include speech, sound and animation
(Singleton, Horne and Thomas, 1999). This can be of great assistance in the assessment
of individuals with visual and auditory impairments (French, 1986). Furthermore, the
use of multimedia tools makes assessment more relevant to the current school

generation as they are more similar to tasks encountered in an academic setting (Bennett

et al, 1999).

Computers can generate detailed interpretative reports for tests and give
recommendations (French, 1986; Woodward and Rieth, 1997). These reports show
equal or superior validity and reliability when compared with traditional assessment
(Space, 1981). Watkins and Kush (1988) found that similar instructional interventions

were gencrated by computer and paper-based versions of a capitalisation test, but
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students preferred the computerised test. Furthermore, students completed the
computerised version of the test more quickly and answers were automatically scored
by the computer, reducing scoring time and eliminating the possibility of scoring errors.
Watkins and Kush conclude that computer-assisted testing has potential for the
assessment of educational skills and the design of instructional programs. Computer-
based test interpretation software packages have been available for some time and are
widely used to generate immediate reports or oral feedback (Bartram, 1994; British
Psychological Society, 1999). In recent years, they have begun to incorporate
sophisticated test score analysis and provide reports that appear to have been written by
a human. Bartram (1994) suggests that by ensuring uniformity and consistency in how
evidence is weighed, computer-based test interpretation should lead to an increase in the

reliability of test interpretations.

Another advantage of computerised assessment is that whilst psychological tests have
conventionally been human-produced, today they can be generated by item engines

(British Psychological Society, 1999).

According to the British Psychological Society (1999), computerised test administration
enables distance assessment, allowing greater access to psychological assessment.
Furthermore, group administration can be carried out through local area networks on

one site or, via the internet, on a wider basis (Bartram, 1994).

French (1986) argues that whilst it is difficult to update the content and norms of
traditional tests, such revisions are easy with computerised tests. Norms can even be

generated for specific institutions.

Computers allow for a more efficient method of storage, retrieval and data management

than paper-based records (Paitich, 1973; British Psychological Society, 1999). This is
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cheaper and more flexible and enables results to be quickly and easily transmitted to

clients at other locations.

Finally, Bartram (1994) argues that if tests are only published in electronic form, with
controlled access, producers are able to control the use of their test materials and control

the use of personal test data.

3.4 Adaptive testing

In traditional tests, all items are presented in the same order, even though many will not
be relevant for specific individuals (French, 1986). In a test containing items of
increasing difficulty, the testee will often start with items that he or she finds very easy
(which may lead to boredom) and end up struggling with items that he or she finds
difficult (which may lead to frustration). The term ‘adaptive testing’ refers to "any
technique that modifies the nature of the test in response to the performance of the test
taker" (Singleton, Horne and Thomas, 1999, page 69). It is generally taken to mean
tests which use Item Response Theory (Lord, 1980; Stocking, 1987; Reckase, 1989;
Wainer et al, 1990). Adaptive testing uses the flexibility of the computer to select from
a large item pool and present those items that are most appropriate for a particular
individual, based on initial item responses and the individual's ability (Vale, 1981;
Johnson and Johnson, 1981). The testee's likely responses to items that are not actually
presented can often be inferred from the responses obtained (Lord, 1980; French, 1986).
As the computer can score performance at the same time as item presentation, it can
effectively tailor the test to the capabilities of each individual. With conventional tests,
much of the time the individual’s abilities are not being assessed with great precision.

In an adaptive test, individuals are moved quickly to the test items that will most
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efficiently discriminate his or her capabilities, making assessment shorter, more reliable,
more efficient and often more acceptable to the person being tested (Singleton, 1997a).
In an adaptive test, the programme usually starts by administering a number of items to
estimate a person’s ability level. Further items, varying in difficulty, are then selected
for administration based on the responses to previous items, until some discontinuation
rule is reached. Some individually administered conventional tests have adaptive
features, such as discontinuation rules and starting points which vary according to age
and/or performance on initial items. However, such features can be administratively

complicated (Singleton, Thomas and Horne, 2000).

Adaptive testing often leads to a reduction in administration time (French, 1986;
Singleton, Home and Thomas, 1999). Bloxom (1989) argues that adaptive tests are
more reliable and more efficient than conventional tests and adaptive tests of 10 to 15
items can be as precise as conventional tests with twice the number of items. Olsen
(1990) compared paper-based and computer-administered educational tests with
computerised adaptive tests. The computer-based non-adaptive version took 50% to
75% of the time taken to administer the conventional version, while the testing time for
the adaptive version was only 25% of the time taken with the paper-based version.
Research has also shown that adaptive testing is more motivating for the testee as items
that are too easy or too difficult are generally avoided (British Psychological Society,

1999).

Day (1999) found the use of the Computer Adaptive Placement Assessment and
Support System (COMPASS) to be a viable method of assessment for recognising and
recommending students within higher education for a remedial / developmental

programme.
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Bartram and Bayliss (1984) suggest that in future, a rule-based approach will be applied
to item construction, such as the generation of items for spatial ability tests and verbal
reasoning tests. Once research has determined the parameters (for example, difficulty)
of items generated by a set of rules, the rules can be embodied in an adaptive system.
This would have enormous potential as it would effectively address a very large pool of
potential items without the need for those items to be pre-specified or stored. French
(1986) suggests that objective mathematical measures of item complexity can be
devised and used to generate new items. Some computerised tests already use this

procedure, for example, the Perceptual Maze Test (Elithorn, Momington and Stavrou,

1982).

3.5 Studies of computerised educational assessment

Bartram (1994) has observed that computers have allowed us to move from paper-based
tests, which are fixed in their item content, item order and duration, to the use of
computerised adaptive tests. Most computerised assessment has involved the
computerisation of existing printed tests rather than the development of new types of
test. This has mostly involved attainment, ability and aptitude tests, where changes in
response procedure or item format are likely to impact on scores. Self-report measures
have been regarded as being less likely to be affected by changes in presentation
medium. There has also been some interest in the use of computers to generate
interpretative reports, especially of personality inventories. Bartram (1994) argues that
"the development of computer-based interpretation has led us to question the need for
highly qualified and expensive ‘expert’ test interpreters” (page 32). Federico (1991)

suggests that a number of features are likely to affect equivalence. First, items cannot
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usually be omitted in computerised tests. Second, computerised tests generally do not
allow back-tracking. Third, the computer screen has a limited capacity in relation to the
printed page. Fourth, the quality of computer graphics relative to printed material.
Finally, the nature of the response mode (e.g. a key press or mouse click, as opposed to
ticking a box) is particularly important where speed of response is critical to the test.
Furthermore, Dillon (1992) reports that reading from a computer screen is 20-30%
slower than reading from paper. Bartram (1994) argues that different issues arise with
new forms of computer-based tests which cannot be administered by people and which

have no parallel with non-computerised forms.

Elwood (1970) reports that test-retest reliabilities of the automated WAIS are extremely
high, that there is a significant correlation between the automated WAIS and the
conventional WALIS, that subjects accept the automated procedure and that the
automated system can aécurately and reliably record several dimensions of responses,
that are difficult to record in face-to-face testing. According to Gilberstadt, Lushene
and Buegel (1976) the automation of intelligence testing is less extensive than the
automation of personality tests, which are more easily automated. However, they argue

that automated assessment of deficit functioning is feasible.

A number of researchers have looked at the equivalence of computer-based and
traditional versions of the digit span task. Beaumont (1985) found that subjects
performed better on the standard digit span test than on computer presentation. He
showed that higher scores on the standard version were due to the use of computer-
based response devices, rather than vocal responding, and the visual presentation of
digits. Similar findings have also been reported by French and Beaumont (1992) who
conclude that the use of computerised auditory presentation of digits, along with speech

recognition technology for responding, should be encouraged to produce a computerised
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digit span task which is psychometrically parallel to the original WAIS version. Penney
and Blackwood (1989) suggest that allocation of mental resources to the novel keyboard
response takes resources away from keeping the digits in memory. French and
Beaumont (1992) report that subjects receiving the standard version first performed
significantly better on the computerised version than subjects receiving the
computerised version first. They suggest that subjects do not find the cognitive load of
computer-based response systems as disruptive when they are familiar with the digit
span test. Wilson (1987) ascertained that an automated digit span test significantly
correlated with the WALIS Digit Span and also had a higher retest reliability. This is

possibly because a computer gives a more standardised presentation than a human.

A number of researchers have found that computerised and paper-and-pencil versions of
Raven’s Standard Progressive Matrices test are essentially equivalent (Calvert and
Waterfall, 1982; Watts, Baddeley and Williams, 1982). However, Beaumont and
French (1984) found that performance on a computerised version of Raven's Matrices
was inferior to that on the pencil-and-paper version. They argue that this is probably a
result of poor graphics resolution on certain items. Furthermore, French and Beaumont
(1990) report that scores on a computerised version of Raven’s were significantly lower
than on the standard version. Subjects who received the standard version first scored
significantly higher than those who received the computerised version first. The
computerised version took significantly less time to complete than the standard version.
Reliability between these forms of the Standard Progressive Matrices test was 0.84.
French and Beaumont suggest that since this project, computers with much higher
resolution graphics systems have become widely available and better results could now

be obtained.
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Beaumont (1981) and Wilson, Thompson and Wylie (1982) found significant
correlations between computerised and standard versions of the Mill Hill Vocabulary
test. Wilson, Thompson and Wylie reported that means for the standard and
computerised forms were very similar, but that subjects who received the standard
version first showed a strong practice effect. These subjects attempted more items,
increasing the probability of getting higher scores. French and Beaumont (1990)
reported that scores on the Mill Hill Vocabulary test did not differ significantly between
the standard and computerised tests and reliability between these forms was 0.90.
Subjects reported that the computerised version presented items more clearly than the
standard version and those subjects who were administered the computer version first

were more willing to take another similar test.

Evans, Tannehill and Martin (1995) obtained strong significant correlations between
traditional and computerised versions of the Woodcock-Johnson Psycho-Educational
Battery Revised Tests of Achievement, indicating that computer-administered reading

tests can assess the same domains as traditional measures.

Some researchers have looked at the potential of computerised assessments that have no
paper-based equivalent. Singleton, Horne and Vincent (1995) found significant
correlations between a pilot version of a computerised reading comprehension test and
scores on the Edinburgh Reading Test (Godfrey Thompson Unit, 1993) for children in

Keystage 2.

Cisero et al (1997) developed CAAS (Computer-based Academic Assessment System),
which assesses reading skills using computer-presented tasks that measure speed and
accuracy of performance. Comparisons are made between scores on word and non-
word reading and phonological processing (which are generally poor for students with a

reading disability) and scores on category matching and semantic knowledge (which are
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generally poor for students with a learning disability). The CAAS system distinguished
students with learning disabilities from those who did not have a learning disability, as
well as differentiating among students with different types of disabilities (specific
reading disability or general learning disability). Students’ performance on CAAS was
consistent with history information and standardised test performance. However,
CAAS assessments provide more detailed information regarding the nature of the
student’s reading difficulty than standardised test scores. The information provided by

the CAAS system appeared to be useful in designing effective intervention strategies.

3.6 Challenges facing computerised educational assessment

A number of researchers have put forward the view that psychological testing should be
carried out by professionals, not computers (Moses, 1969; Groth-Marnet and
Schumaker, 1989). Matarazzo (1983) states that "there is a danger that wholesale use of
automated tests by people without any knowledge of their limitations will be a
disservice to the public. Compounding this danger, the tests have a spurious appearance
of objectivity and infallibility as a halo effect from the computer, and their ease of use
may cause them to be more widely employed than are current tests" (page 323).
Furthermore, Basden (1984) argues that expert systems should not be used by novices
because ‘in any specialist field not only are there phrases and jargon words of
specialised meaning, but apparently ordinary words might have special meanings of
which the novice might be dangerously unaware’ (page 64). French and Hemmings
(1984) report that a computerised version of the Cattell IQ test, available to the general
public, was not favoured by psychologists. According to Eyde and Kowal (1985),

computer-based test interpretations, programmed according to fixed rules, are not self-
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correcting and do not show the flexibility and intuition found in experts. Eyde (1987)
suggests that as computer-based test interpretations are not tailored to deal with each
individual’s circumstances, it is important that they are not made available to untrained
people. French (1986) replies to these arguments, suggesting that the fact that
computerised tests can be administered by non-professionals is an advantage, in that
routine aspects of test administration are taken away from the psychologist. However,
many psychologists maintain that testing requires a high level of skill if it is to be
properly applied. French argues that the areas of test administration and test
interpretation can be separated. He suggests that the degree to which professionals need
to be involved in the testing procedure should be resolved by consultation between the

users and the system designers.

A number of psychologists are reluctant to use computerised assessment methods.
However, French (1986) believes that computerisation of traditional tests with which
professionals are familiar may lead to greater acceptance. Furthermore, the norms
derived for standard versions of tests are often applied to the computerised version.
However, French argues that it cannot be assumed that simply because the standard and
computerised versions of a test bear a surface resemblance to each other, they will be
psychometrically parallel. The modes of response input and item presentation differ
between the two forms. Nevertheless, Bartram (1994) concludes that when care is taken
to simulate essential features of the ergonomics of the paper-and-pencil test in the
computer version and where the test is not highly speeded, computerisation is not likely

to cause a problem.

French (1986) claims that, although there have been suggestions that the extensive data-
storage capabilities of computers magnify the potential for unauthorised access to test

results, data are at least as secure when stored on electromagnetic media as when stored

67



by traditional methods. The Data Protection Act (1984) applies to any individual or
organisation that holds personal data on a computer. The Act gives individuals access
to personal data and regulates the holding and use of such data. It sets out eight
principals of data protection, which require data to be: obtained fairly and lawfully; held
only for one or more lawful purposes specified in the data user's register entry; used or
disclosed only in accordance with the data user's register entry; adequate, relevant and
not excessive for the purposes; accurate and where necessary up to date; not kept longer
than necessary for the specified purposes; made available to data subjects on request;

and properly protected against loss or disclosure.

Schoenfeldt (1989) stated that "the development of computer-based tests and test
interpretations has become a cottage industry in the worst sense of the word. For those
with even minimal skills, software development is an easy entry business that offers the
chance for a large profit on a small investment” (page 20). It has been suggested that
computer-based assessment gives an unwarranted impression of objectivity and
accuracy, which arises from people’s perceptions of computers as objective and
accurate (Groth-Marnet and Schumaker, 1989). Farrell (1989) conducted a survey of
psychological test software vendors and psychologists. He found that only three out of
nine vendors of test software and only one out of 15 vendors of computer based test
interpretation systems were able to give information concerning the standards that their
programs met. Only one third of psychologists using computer-based assessment had
information to determine whether it was accurate or not. However, Bartram (1994)
argues that this does not mean that the products are unsatisfactory, but that without such
information it is not possible to evaluate them. He suggests that it is more worrying
that, even in the 1990s, so many psychologists were using tests without questioning

their accuracy or validity.
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Hunt and Pellegrino (1985) suggest that certain groups are selectively favoured or
disfavoured by computerised testing. Computer-based tests can be presented in a game-
like format and therefore be self-motivating. However, this could be specific to
particular groups of people. Some individuals are motivated by computer game
formats, whilst others find computers intimidating, boring or both. Computer games are
usually associated with younger age groups (Loftus and Loftus, 1983). Furthermore,
there is evidence that older people dislike situations in which rapid responding is
required (Hunt and Hertzog, 1981). On the other hand, some studies have found that
computerised tests are more acceptable to elderly and handicapped people than paper-
based tests (Carr et al, 1982; Watts, Baddeley and Williams, 1982). In addition,
different people have different experiences with computers, which is likely to affect
performance on a computerised test. However, Taylor et al (1999) found no
relationship between computer familiarity and level of performance on a computerised

test of English as a foreign language, after controlling for English language ability.

Davis and Swezey (1983) consider that human factors issues are important in the
development of computerised assessments. French (1986) argues that this is of
particular importance with regard to clarity of instructions, wording of error messages

and screen layout, in order to ensure that the system is user-friendly.

French (1986) reports that the development of computerised tests is likely to be more
expensive than that of conventional tests, given that group testing for standardisation
purposes would be difficult if not impossible. However, with the availability now of
computer networks, computerised group testing is a possibility. There is also a saving

in the time spent scoring tests.
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Another difficulty with computerised tests is the possibility of copying the software.
However, French (1986) suggests that the use of discs which auto-erase after a specified

number of test administrations could be used.

The British Psychological Society Guidelines for the development and use of computer-
based assessments (BPS, 1999) contain four main principles. First, users should be
aware of what constitutes best practice in computer-based assessment so that they can
make informed choices between the available computer-based tests. Second, that
computer-based assessments should be supported by clear documentation of the
rationale behind the assessment and the chosen mode of delivery, appropriateness and
exclusions for use, and research evidence supporting validity and fairess. Third,
requirements for administration of the assessment should be documented and should
include the knowledge, understanding and skills required for competent administration.
Finally, the knowledge, understanding and skills required for interpretation of
computer-based assessment information and for the provision of such information to a

third party should be stated.

Bartram (1994) argues that many of the above problems are eradicated if the use of test
materials is restricted to those trained to use them. This competence ensures that results
are not over-interpreted, tests with no evidence of validity are not used, materials are

kept up to date and unqualified people are protected.

3.7 Summary and conclusions

Computerised assessment includes any use of computer technology in test

administration, test scoring and recording and reporting of test results. The use of
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computerised assessment has grown since the 1970s and its use has spread from the area
of occupational psychology to adult education and, more recently, to school-age

education.

The main advantages of computerised assessment are:

it is labour-saving

e it is quicker

e it provides immediate feedback

e itis objective and accurate

e it makes adaptive testing possible

e it can record additional data

e it is preferred by testees and testers

e it enables individuals with physical, visual and auditory impairments to be assessed

e it can generate interpretative reports

e it allows greater access to assessment through the internet

e it is easily revised and standardised

¢ it efficiently stores and manages test data

e it allows more control over the use of test materials.
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Adaptive testing allows the test administration to be modified to suit each individual,
avoiding the testee wasting time and effort attempting items that are far too easy or far
too difficult for them. This makes the test time considerably shorter, and the whole

process more acceptable to the testee.

A number of studies have looked at the computerisation of traditional paper-based tests,
including the WAIS digit-span, Raven’s Matrices and the Mill Hill Vocabulary test.

These have generally found the different forms of test to be essentially equivalent.

The main criticisms of computerised assessment are that: they may be used by untrained
people who will be unable to adequately interpret the results; they may not be
psychometrically parallel to traditional versions of the test; they may allow unauthorised
access to test results; they may be produced without research into their validity and
reliability; some groups are likely to be more advantaged than others by the use of

computerised tests; and, they may be more expensive and can be copied illegally.

However, many of these criticisms apply equally, if not more so, to paper-based and
other conventional tests. All tests, whether paper-based or computer-based, should be
used under the guidance of a trained professional and should show evidence of
reliability and validity. Computers allow test results to be stored more securely and
(with appropriate security mechanisms) the copying of software is more difficult than
the photocopying of paper-based test materials. In conclusion, the advantages of

computerised assessment far outweigh its potential disadvantages.
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4 Baseline assessment

4.1 Aims of the chapter

This chapter aims to:
e provide a definition of baseline assessment

o state the purposes of baseline assessment from the perspective of the school and the

LEA

e provide an overview of the educational basis of baseline assessment from the early

1970s onwards

e provide an overview of the statutory framework for baseline assessment

e provide evidence of differences on baseline assessment between different gender,

ethnic, language and socio-economic groups
o provide evidence of the reliability and validity of baseline assessment schemes

o identify the challenges facing baseline assessment.

4.2 Definitions and purposes of baseline assessment

Various terms have been used alongside ‘baseline assessment’, including ‘on-entry
testing’, ‘initial assessment’, ‘entry profile’, ‘starting points’, ‘early screening’,
‘baseline profile’, ‘reception profile’ and ‘point of entry baseline’. ‘On-entry’ refers to

the start of statutory schooling at the age of four or five.
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Lindsay (1993) and Wolfendale (1993a) define baseline assessment as any evaluation of
children’s abilities and developmental level when they first enter school. It is stated in
the 1997 Education Act (Part 4, 1:15) that “Baseline Assessment Scheme’ means a
scheme designed to enable pupils in a maintained primary school to be assessed for the
purpose of assisting the future planning of their education and the measurement of their

future educational achievements’.

According to Wolfendale and Bryans (1979), the original purpose of baseline
assessment was to identify children with educational and developmental difficulties, to
provide appropriate education and meet special educational needs. Lindsay (1984)
argues that during the early 1980s the purpose of baseline assessment widened to

include monitoring of all children.

Blatchford and Cline (1992) propose four main functions of baseline assessment. First,
on-entry testing can be used as a basis for measuring future progress (this is commonly
termed ‘value added’). Second, getting a picture of the new intake to help decision-
making about general teaching approaches. Third, obtaining a profile of each entrant in
order to plan the curriculum to suit the needs of the individual pupil. Finally,
identifying children who may have difficulties at school. Wolfendale (1993b) adds that

baseline assessment is also an attempt to measure and estimate pre-school experience.

It is argued by Fisher (1995) that local education authorities (LEAs) and schools view
the purpose of baseline assessment quite differently. He suggests that LEAs see
baseline assessment as providing a basis for planning teaching, maintaining a
partnership with parents, structuring teacher’s assessments, making for consistency of
practice in the LEA, helping to identify special needs, helping to determine distribution
of resources and monitoring school effectiveness. Schools, however, see baseline

assessment as enabling informal monitoring of children’s progress, shaping provision
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for individual children, screening for language provision and special needs and

providing material for discussion of a child’s progress with parents.

Lindsay (1998) suggests that there are eight purposes of baseline assessment that can be
put into two categories. Within the ‘child focus’ category are early identification of
individual children with special educational needs, early identification of the nature of
pupils’ special educational needs, monitoring the progress of all pupils and
identification of learning objectives and strategies for individual pupils. The “school
focus’ category includes resource planning within the school, accountability (or value
added), budget determination within the LEA and school improvement. According to
Wolfendale and Lindsay (1999), a ninth purpose was allegedly added by the then
Minister of Education, Charles Clarke, at the launch of the national scheme for England
in September 1998. This ninth purpose concerns the setting of pupils into ability

groups, which would belong to the ‘child focus’ category.

According to Lindsay (1993), the publication of the National League table of schools,
based on SAT results, has caused concern over the effect of social background. He
states that ‘there is very strong support throughout the educational world for developing
a system which assesses not the absolute levels of attainment of the children, but the
progress they have made while under the influence of the school. This has come to be
known as ‘value added’ assessment’ (pages 62-63). Blatchford and Cline (1992) argue
that the result obtained from a test at one point in time is educationally not as useful as
comparison of results made at two different points in time. A fairer system would
measure each child’s educational progress during their time at a school. Desforges and
Lindsay (1995a) purport that baseline assessment makes it possible to calculate the
educational value added during a child’s time at school. Originally, end of Key Stage 1

results were intended to be used as a baseline for measuring the value added of junior
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schools. This would mean that infant education would not have the accountability that

is required of the subsequent stages of the education system.

Wolfendale and Lindsay (1999) argue that knowing the purpose of baseline assessment
is important for two main reasons. First, it is necessary to be clear about the purpose if
satisfactory procedures are to be developed. Second, the purpose of baseline assessment
will determine the process. For example, if the aim is to identify children with special
educational needs then the process must show greatest sensitivity at the levels reached

by the lower 20% of children.

4.3 The educational basis of baseline assessment

According to Wolfendale (1993b), although the term “baseline assessment” is a modern
expression that is prevalent in the education field, the practice of screening children

early in their school life is not new.

Early screening in the 1970s was concerned mostly with the identification of special
educational needs. Wolfendale and Bryans (1979) argue that "early failure, if not
recognised, inevitably leads to frustration and avoidance" (page 2) and that ‘prevention
at the earliest stages of schooling is always preferable to remediation at later stages’
(page 2). Screening had traditionally involved the administration of reading and non-
verbal intelligence tests to junior school children. Three problems with this approach
are put forward by Wolfendale and Bryans. First, remedial education was shown to
have limited effectiveness and they propose that early identification should therefore be
taking place within the infant school rather than the junior school. Second, there was a

move away from norm-referenced tests, which were standardised on indigenous English
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children and were not suitable for the multi-cultural composition of schools in the
1970s. Criterion-referenced tests, they suggest, are more appropriate as they do not
compare the child’s performance with that of other children. Finally, there was

evidence of the detrimental effect of early deprivation on later educational attainment.

During the 1970s many LEAs initiated early screening procedures when children
entered school. Most of these schemes involved the use of checklists or observation
schedules and many concentrated on identifying skills associated with reading
(Wolfendale and Bryans, 1972, 1979). Clay (1975) argued that baseline assessments at
that time could not assist teachers in deciding what to teach next and would not, in
themselves, raise standards. Examples of early systems of early identification in the UK
include the Croydon Checklist (Wolfendale and Bryans, 1979), the Bury Infant Check

(Pearson and Quinn, 1986), and the Infant Rating Scale (Lindsay, 1981).

Throughout the 1980s screening became more widespread in schools and by the mid

1980s over 70% of LEAs had some form of early screening in place (Lindsay, 1988).

However, there was also increasing awareness of the inaccuracies of checklists.
According to Potton (1983) screening, in it’s original meaning, was an acceptable but
unrefined approach to classifying, sorting or identifying. He surveyed 48 teachers using
the Croydon Checklist (Wolfendale and Bryans, 1979). Only a third of the teachers felt
that the checklist was useful in assessing children, less than 30% said that it pointed to
any specific problems and less than 10% said that it told them anything new about the

children.

During the early 1990s there was a decline in the use of screening tests in schools and
LEAs in the UK because the schemes in use did not show satisfactory levels of accuracy

or give teachers useful information. Checklists are generally considered to be
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inadequate for the purposes of identifying children with special educational needs or for
measuring value added by a school. Norm-based assessments would be necessary for
this information to be yielded. Consequently, the use of baseline assessments using

specific criteria on a numerical scale has increased during the 1990s (Desforges and

Lindsay, 1995a).

Wolfendale (1993b) carried out two surveys involving 100 primary schools in two
LEAs, asking if schools used ‘baseline’ or ‘on-entry’ assessment. She found that most
schools had developed their own checklists of skill areas for teachers to complete and
some schools used observation as their main method of getting to know children, with
only a few schools making use of published assessment material. The majority of
teachers said that they did not know a great deal about baseline assessment but the
majority believed that it was relevant to their school. Participants of the study
concluded that they needed to re-appraise their current practice. Desforges and Lindsay
(1995a) argue that although many LEAs have developed programmes for early
identification of educational difficulties over the last 20 years, there has been little

research into the reliability and validity of these schemes.

Figures reported by the School Curriculum and Assessment Authority (SCAA) in their
Draft Proposals (1996a) show that baseline assessment was already being used, in some

form, by approximately half the LEAs in England and Wales at this time.

" SCAA developed three baseline assessment schemes for consideration that involved
either comparing the child with performance descriptions or using a checklist to assess
children’s abilities in reading, writing and mathematics. NFER were commissioned by
SCAA (1996¢) to independently trial these three schemes in more than 300 schools.
Teachers expressed reservations about all three schemes as they found the performance

descriptors to be too complex and difficult to apply consistently and the checklists too
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narrow and misleading because of the ‘yes-no’ format. Checklists were found to be
more satisfactory when they were accompanied by a descriptive record. However this
was very time-consuming and therefore not manageable for teachers. According to
Sainsbury (1997) none of the three suggested schemes were entirely suitable. Sainsbury
et al (1999) report that the SCAA research (1996¢) showed children’s attainments at
baseline to be very varied, reflecting the variety of pre-school experiences and range of
ages at which children started school. They argue that it is important that all children
should be able to show some positive attainment and suggest that four-point scales are

the most appropriate method for this purpose.

The Baseline Assessment Scales published by SCAA (1997a) now appear in a number
of accredited baseline assessment schemes. They cover reading for meaning and
enjoyment, letter knowledge, phonological awareness, writing, speaking and listening,
number, using mathematical language, and, personal and social development. Each
scale has four items, mostly arranged in order of difficulty. Children should be assessed

on the basis of their typical performance in the classroom.

Ninety-one schemes were initially accredited by QCA (1999a). This was reduced to 90

in September 2000.

4.4 The statutory framework for baseline assessment

The starting point in the political history of baseline assessment lies with the Bullock
Report (1975) which recommends that "LEAs and schools should introduce early

screening procedures to prevent cumulative language and reading failure and to
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guarantee individual diagnosis and treatment" (page 514). However, there was little

further legal input concerning baseline assessment until the late 1980s.

The 1988 Education Act aimed to increase the accountability of schools through
publishing assessment results, public examination results and non-attendance rates
(Desforges and Lindsay, 1995a; Lindsay and Desforges, 1998). All 7, 11 and 14 year
olds in England and Wales were to be administered Standard Assessment Tasks in
English, mathematics and science from 1991 onwards. The purpose of this Act was to
raise educational standards and provide better parental choice. Many teachers were
concerned about the publication of league tables ranking schools on their performance,
especially those inner-city schools that were at a disadvantage. Many supported the use
of baseline assessments to measure children’s abilities on entry to school in order to
ascertain the value added by the school (Lindsay, 1995). Until 1988, LEAs had mainly
used eligibility for free school meals as the criteria for allocating special educational
needs budgets to schools as this has been shown to be highly correlated with special
educational needs (Lindsay, 1993). However, as a result of the 1988 Education Act,

baseline assessment began to become more widely used for this purpose.

The Code of Practice for the Identification and Assessment of Special Educational
Needs (DfE, 1994) further advocates early screening for special needs. It states that
"the earlier action is taken, the more responsive the child is likely to be, and the more
readily can intervention be made without undue disruptior{ to the organisation of the
school including the delivery of the curriculum for that particular child" (Section 2:16).
Moreover, it is the responsibility of schools to identify children with special educational
needs as early as possible using suitable screening or assessment tools (Section 2:17).
The code also states that lack of proficiency in English should not be equated with

learning difficulties, and demands that tests should be ‘culturally neutral’ (Section
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2:18). The revised Code of Practice (DfES, 2001) upholds these requirements in

Sections 5:11, 5:13 and 5:16.

SCAA (1996¢) conducted a national survey on schools' practice and teachers' views on
baseline assessment. Government proposals for a National Framework for Baseline
Assessment were then announced in September 1996 (SCAA, 1996a). These proposals

state that the National Framework would require accredited baseline assessment

schemes to:

e ensure entitlement for all children to be assessed, including those children for whom

English is an additional language

e be sufficiently detailed to identify individual children’s learning needs, including

special educational needs

e enable children’s later progress to be monitored effectively

e involve parents or carers in partnership with the school

e take place in the first half-term of the child’s entry to the reception class (or year one

if the child enters school at that point)

¢ include assessment of early literacy and numeracy

e be unobtrusive for children (in that they form part of everyday classroom activities);

e be manageable for teachers

e and, provide outcomes which will contribute to value-added measurement.
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An important property of these proposals was that baseline assessment should "be
sufficiently detailed to identify individual children’s learning needs, including special

educational needs" (page 12).

These proposals were later revised and the National Framework for Baseline
Assessment (SCAA, 1997b) asserted that "Most baseline assessment schemes...will not
provide sufficiently detailed assessments on their own to lead schools to place a child
on the school’s register of children with special educational needs" (page 10). The key
reason for this modification was the specification that baseline assessment should be
‘manageable’ for teachers. Manageability was defined principally in terms of time for
administration and minimal disruption to normal classroom activities. For assessments
to be manageable it is difficult to make them detailed enough to identify special
educational needs. Nevertheless, baseline assessment schemes are expected to give
teachers guidance on using the results to plan appropriately for children identified as

having special educational needs.

The National Framework for Baseline Assessment requires that baseline assessment

schemes must:

e cover aspects of language and literacy, mathematics, and personal and social
development as specified in the Desirable outcomes for Children’s Learning on

Entering Compulsory Education (SCAA, 1996b)

o include clear guidance to teachers on how the outcomes of the assessment can be

used to inform the planning both for a class and for the individual children

e provide one or more numerical outcomes capable of being used for later value-

added analysis

82



e specify the period after a child has started primary school within which an
assessment should be completed. This period should, in normal circumstances, be

no longer than seven weeks after a child had started primary school.

In addition, the National Framework stipulates that if baseline tests are conducted in a
way that prevents the teacher from teaching the rest of the class, then the maximum

testing time should not normally exceed 20 minutes per child.

SCAA'’s Baseline Assessment Scales were designed for use within baseline assessment
schemes, in accordance with the Desirable Outcomes for Children’s Learning on
Entering Compulsory E