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Strengths and Weaknesses of Screening Reading Difficulties

Abdgtract

Ealy identification of problem readers and appropriate interventions would reduce subse-
quent fallure and would enhance reading skills. Screening indruments messure  the
risk/probability that reading problems will occur. In this aticle we discuss certain aspects
with regard to the most important indices of screening measures. predictive accuracy, sensi-
tivity and specificity. Despite the exisence of excellent research in the area, development of
awidely accepted, effective screening procedure continues be a scientific challenge.

Keywords: ealy identification, reading difficulties effective screening, sengtivity, specific-
ity.

Introduction

Making predictions about the future reading achievement of successful dudents is
rarely a concern. Of greater interest is the screening of young school children who have fdlen
behind in learning to read (Scarborough, 1998). What we wish from any screening program
is to identify students in need of further individud diagnogtic testing. A test or series of tedts
are given to an individud or a group of students who have something in common, age, grade
level, or 9gns of a specid problem, such as deficient fine motor co-ordination or poor reading
performance. Results from screening tests provide a first look a the students in order to &
termine temporary grouping. There is consensus based on research evidence (Sears & Keogh,
1993) that early identification of reading problems, followed by appropriate, effective inter-
ventions could enhance reading ability. The important questions are what to identify and how
to identify.

From early years until recently, researchers noted that the earlier the diagnoss, the
better the chances of remediaion. Early screening can incresse the likdihood of the interven
tion's success if it is implemented a an earlier sage in the child's development, when behav-
iour is more maleable (Strag, 1972, Sears & Keogh 1993, Hurford, et a. 1994, 2002). Thont
son (1980) noted that even with support a the age of 8 or o, reading difficulties would never
be fully remediated. On the other hand, enhancing the family’s coping mechanisms as soon as
possible can ad ther adjusment to and acceptance of the disability (Mercer et a. 1988).
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However, potentid labdling and sigmatizing of children is dso an important aspect under

condderation as a possible negative consegquence.

Screening operates under the assumption that symptoms of a handicgpping condition
can be detected and measured. A screening instrument measures the risk, defined as the prob-
ability that an event-handicapped condition will occur (Last, 1983). Snow et d. (1998) ar-
gued tha three types of risk factors for learning disabilities can be mentioned: (@) child-based
rik factors, incduding severe cognitive deficiencies, language and hearing impairments, and
attention-deficit / hyperactivity disorder; (b) family-based risk factors, incuding family his-
tory of reading difficulties, and home literacy environments, and (c) neighbourhood-, com-
munity-, and school-based risk factors, including ineffective schools and teaching methods

(for amore comprehensive review, see Tzivinikou, 2002).

Prediction sudies were divided into three different age categories. kindergarten chil-
dren, primay school children and adults. But the vast mgority of these sudies with the
mildly handicapped were initiated at kindergarten. At the pre-school stage, many children are
dready showing early signs of their disorder that can be detected by those with experience in
this area. The key is usudly an uneven developmentd profile, particularly in cases where
there is a family history of speech or literacy difficulties, or where there is evidence of sgnifi-
cant hirth difficulties. Characteridic difficulties include one or more of the following: (a) de-
lays in the devdopment of speech and language, (b) difficulties in learning smple patterns of
sequentid  activity, such as remembering the order of dmple indructions or reproducing a
pattern of coloured beads or bricks, (c) difficulties in fine or gross motor co-ordination, (d)
high digractibility and poor concentration (Singleton, et a. 1995).

Prediction techniques may include a battery of tets a single ingrument, and/or
teacher perception or ratings. A battery of tests may consist of any combination of ests, sub-
tests, and single-variable measures. A globa score or a patern of scores is used for predic-
tion. There is evidence that batteries containing multiple tests generaly provide better predic-
tion than single indruments, but the increased effectiveness of multi-test betteries is generdly
not large enough to warrant the extra time and resources required to administer them (Scar-
borough, 1998, Torgesen, 1998). Predictive studies are utilized to assess risk; a screening i+
drument or predictive varidble is administered a one point in time and the outcome or crite-

rion is measured a a second point in time. Results from such studies may then be used to (a)
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vdidate and determine the predictive vdidity and rdiability of the ingrument, (b) determine
the risk datus of the subject, and (c) formulate andytic intervention studies (Carran, Scott,
1992).

Indices of Screening Accuracy

A screening procedure should be a quick, efficient method that permits evauation of
each child. It does not provide a diagnoss but rather functions as a sysem which designates
children who are at greater risk for subsequent difficulties. Thus, it should not be confused
with diagnoss.

Requirements of effective developmenta screening tests are an adequate standardiza-
tion sample, low cod, ease of adminigtration, appropriate content and adequate validity and
reliability (Gredler, 1997). However, predictive vdidity or indrument reiability has dso been
cited as a mgor problem in screening for children a risk (Carran, Scott 1992). Cadman et d.
(1984) date, “a test with a low predictive vadue is unlikdy to be ether efficient or useful . . "
(p. 1583). One aspect of an effective framework is the relevance and utility of measures.
Relevance refers to the degree of reatiorship between the measure and the purpose of the
assessment; utility of the measuresis usudly evauated by cost-effectiveness (Messick, 1989).

The screening results will be discussed as being poor or good, with poor indicating a
subject who exhibits the target disorder and good a subject who does not. Based on meas
urement a two points of time, a subject may be identified as. (A) true podtive falled screen
and had poor outcome, (B) false postive: faled screen and had good outcome, (C) false nege
tive passed screen and had poor outcome, (D) true negative: passed screen and had good out-

come.

Mesds (1991, 1993) and Wenner (1995) recommended senstivity and specificity in
dices as gppropriate for identifying an indrument’s capacity to predict children to be recom:
mended for further testing and remediation. These indices can be caculated usng the for-
mula Sensitivity=A/(A+C) and Soecificity=D/(B+D) (A, B, C, D as described above). Sensi-
tivity is the proportion of children a risk who are correctly idertified as a risk (true pos-
tives); in other words, it provides information regarding a test’s ability to identify people at
risk, so that they might receive a full diagnoss. Specificity refers to the proportion of children
not at risk who are correctly excluded from intervention (true negetives).
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Screening tests with high sengtivity give vauable information on the importance of a
negative screening result; if a sudent is sad not to be a risk, there is a high likelihood that he
or she is truly not a risk. However, knowing that a test is highly sendtive gives little informe-
tion on the utility of a podtive screening result, because many sudents could ill be fasdy
positive. To better define the usefulness of a podtive screening result, one must dso examine
the specificity or likelihood ratio. A test with a high specificity makes the probability of the
child being truly & risk very high. Likewise, a te with a high likdihood ratio indicates that
the test is very good at increasing the certainty of a pogtive identification of at-risk children.
Looking a al these test characterigtics concurrently adlows for a clear definition of the merits

and weaknesses of the screening test.

The accuracy of screening measures is important given the concern of ether midabe-
ling a child or faling to detect a dday. This accuracy is determined by comparing children's
performance on screening to a battery of diagnostic tests and to standards for screening tests.
Glascoe and Byrne (1993) noted that the standards include sengtivity of 80% and specificity
of 90% as preferable, and that pogtive predictive vaue (of children who fail the screening test
and are found to have true developmental problems on diagnogtic testing) of 70%, or about 3
out of every 4 referrds, is dso preferable. In consstency, Carran, Scott, (1992), and Meisals
(1991) supported that vaues above .80 are considered acceptable for these indicators.

Neverthdess, Badian e d. (1990) noted that even when predictive vdidity is rela
tivdy high (eg. corrdation coefficient of 0.6 to 0.7 between a predictor and reading), identifi-
caion of children who will fal in reading is usudly low. A high corrdaion coefficient may
be due primarily to accurate prediction of good reading, rather than poor. A possible reason
for the difficulty in predicting which children will fal in reading may be the assumption thet
such children will be the low scorers on a predictive test battery. In fact, low scorers are likely
to be a heterogeneous group, and may include children with an attention deficit disorder or
youngsters who are uncooperative, from deprived backgrounds or of below average intelli-
gence. Such children may later have difficulties in reading or mathematics, but experience has
shown that many of them will not have difficulty learning to read, so will be predictive fdse

positives.

On the other hand Mattison, et d. (1982) noted that knowing the true postive and the
true negetive rates (which they term respectively sensitivity and specificity) for a diagnostic
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test is insufficient for know what vaue it has in a large, unsdected population. Thus it is m-
portant to ascertain the predictive vaue of a ted, i.e, the likdihood that a person with a pos-
tive test actudly has what is being diagnosed.

Other important indices are vdidity and reiability. The mgority of predictive studies
congdered the vaidity concept ether directly or indirectly. Examining the items in a mess-
ure, the correation between the measure and other vaidated measures, and the underlying
theoretical congtruct generdly is undertaken in order to determine if a measure is vdid. Evi-
dence of a measure's vdidity is generdly provided through examination of content, criterion
related vdidity, and congtruct vdidity.

Test vdidity is prerequiste to test reiability. If a test is not vaid, then rdiability is
moot. In other words, if a test is not vaid there is no point in discussng reiability because
test validity isrequired before rdiability can be consdered in any meaningful way.

Educational Implications

In terms of intervention programs desgned to remediate deficiencies in a-risk su
dents, fase pogtives, dthough undesirable, are not criticd. These children will recelve a
training program that they do not actudly require. In some cases the ingtruction could actudly
benefit the child's performance. But a concern of fdse pogtives is that they place an in
creased demand on scarce resources (Fletcher et a. 2002).

On the other hand, a fase negative error is more serious because these children do not
receive the additional assstance they require a the earliet possble time, making their prob-
lems more difficult to remediate a a later time (Fletcher et d. 2002). A fase negative classfi-
cation will mogt likely deprive children of the bendfits of early intervention because ther test
results incorrectly suggest that they are not a risk for learning difficulties. In such cases, the
cost to the children may be devadtating because they are likely to experience repesated failures
and frudrations with academic tasks before they are actudly identified and placed appropri-
aedy (Mantzicopoulos & Morrison 1994).

Is it possble for a screening measure to have a O fdse negative rate? Hurford, et d.
(2002) answered ‘no’. Their explanations have to do with the different levels of readiness in
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children upon entering school. In any case, scientific efforts will be continued in order to d&-

crease the fase rates of screening.

Methodological Consider ations

There is clear evidence that early screening is a viable process, but this effort will only
reach fruition if research is conducted with agppropriate rigor. Satz and Fetcher (1988) argued
that any vdidation of an early screening ingrument should incorporate (@) longitudind de-
sgn, (b) independent assessments of kindergarten performance and learning ability separated
by a tempord intervd of a least 3 years, (€) random sampling of children in a vdida
tion/cross-vdidation design and (d) sysematic assessment of predictive utility and vaidity.
Teking this into condderation, an examination of early identification studies reveds that three
mgor desgns are used: one common format for evauation involves adminisering a screening
(i.e, prediction) indrument in kindergarten and a criterion (i.e, performance) indrument a a
later date. (Grogan, 1995, Glascoe & Byrne, 1993, Sears & Keogh, 1993, Catts, 1991,
Nicolson & Fawcett, 1997, Badian, et a 1990, Wenner, 1995, Nasund, 1990). The correla-
tion scores between these measures are then evaluated as evidence of screening test or instru-
ment utility.

A second type of indrument vaidation study involves concurrent adminigration of a
prediction and a vaidation instrument. Scores of each test are corrdated to ‘vaidate' the pre-
diction ingrument. (Fawcett & Nicolson, 1996, Horn & O’'Donnell, 1984, Hurford et a. 1994,
Rafoth, 1988). However, the utility of this practice is limited by the vaidity and rdigbility of
the vdidation instrument. A third type of prediction dudy establishes prediction information
(i.e, scores on a prediction insrument) and, after an intervention period, obtains criterion
informetion (i.e., performance data).

As Horn and Packard (1986) noted, athough many prediction studies were wdl-
designed and presented prediction rather than associations between predictor(s) and later read-
ing ability, they did not mention the percentage of correct classficaion rate between the
groups examined. Some examples of such studies were N&dund, (1990), Sears and Keogh,
(1993), and Rafoth (1988).
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According to Coleman and Dover (1993), the mgor methodologica problem in devis-
ing early identification measures is how best to assess predictive vdidity. Typicaly, research
ers collect a variety of measures during kindergarten that are subsequently used to predict £
or 2" grade reading achievement based on the results of standardised tests. Results are

summerised through ether corrdationa or classificationa approaches.

The correlational approach yields multiple corrdations between predictor and criterion
varidbles, which indicate the amount of variance in reading scores that can be explained by
the screening measures. This gpproach provides evidence of the relationship of the screening
tools to subsequent reading levels across dl levels of reading ability, but it does little to sug-
gest which children in particular are at risk for school failure (Lefly & Pennington, 2000; Got-
tesman et a., 1991).

Regarding senstivity and specificity, these indices offer an enhanced interpretation of
the results of a screening test, extending beyond the reatively non-specific information pro-
vided by corrdations. For indance, a highly sgnificant rdationship may be reveded through
sample corrdations, but this finding tels the researcher little about the ability of the test to
correctly classfy individuals as at risk or not at risk (Limbos & Geva, 2001).

Assuming that screening tests have the explicit purpose of assgning individuds a
datus (at risk or not a risk), classfication gpproaches to predictive vdidity establish a cut-off
score on the criterion measure, below which the child is said to be a risk. They then attempt
to use the screening results to identify subjects that ultimately fdl into the risk group. Predic-
tions are usudly generated through discriminant function screening variables to maximise the
differences between risk and non-risk groups on a linear vector of the origina items. Predic-
tive validity is then judged in terms of the proportion of subjects whose group membership (at
rsk or non a risk) is correctly identified, as well as the pattern of fase pogtive and fadse
negative identifications.

Although cdlassfication matrices provide useful information about the predictive vdid-
ity of screening measures, they must be andysed carefully. Many studies present high accu
racy raes tha are mideading with regard to the vaue of the indrument. Because the number
of children who ae a risk for educationd difficulties represents a smdl proportion of the
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entire school population, it is possble tha a screening measure that never identified any child
asbeing at risk could still have a respectable overal accuracy of prediction.

A second concern in using discriminant function gpproaches to prediction is the stabil-
ity of weights given to variables in determining the prediction equation. To ensure the vdidity
of the prediction eguation, multiple samples must be employed. One sample serves to cdli-
brate the equation, and the resulting weights are then used to make predictions on a second
sample. Only when the accuracy of the prediction equation is comparable across the two i+
dependent samples can it be sad to have population vdidity (Lefly & Pennington, 2000,
Coleman & Dover, 1993).

Some Recent Prediction Studies

A wedl-desgned sudy measuring vadidity and reiability was peformed by Coleman
& Dover (1993). In order to determine that dl five RIK factors were sgnificantly related to
school placement decisons, a series of discriminant function andyses were conducted to as-
sess the predictive vaidity of the inventory. These andyses dlowed for the congtruction of a
prediction-performance matrix from which the accuracy of RIK predictions to find Student
outcomes could be judged (placement in resource classes or regular classes). Egtablishing a
dable discriminant function requires consensud vdidation; thet is, the function must be cali-
brated on one sample and then fitted to a second sample to determine if it has generdity. For
this pupose, the four Kindergarten cohorts were divided into two groups. One group was
used as the cdibration sample, and the other became the target sample. Finaly, the calibration
discriminant function loading was used, with the entire sample collapsed into a single group.

Bishop (2003) found that both phonologicd awareness and letter identification yielded
the highest overdl results, supporting findings reported over the past decade. Moreover, the
accurecy rates of al the congtructs were promisng. The fdse podtive rate ranged from 13%
to 27%, depending on the congtruct, while the false negative rate ranged from .06% to .21%.

Havey, et d. (2002) examined the convergent and concurrent vaidity of two recently

developed measures of phonologica processing, the TOPA and the cToPp. Both instruments

would, therefore, appear to be useful in the early identification of children a-risk for diffi-
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culty in learning to read. Results, however, do not support the use of ether, or both, of these

indruments as sole predictors of reading outcome.

Hintze, et d. (2003) examined the concurrent vdidity and diagnostic accuracy of the
published test, DIBELS compared to another well documented published test, the CTOPP. Re-
aults suggest that the DIBELS strongly correlates with subtest and composite scores of the
CTOPP that are designed to measure phonological awareness and memory, and less strongly

with rapid naming tasks,

Usng the same test (CTOPP), Sofie and Riccio (2002) examined reationships among
standardized reading achievement tests, phonological awareness measures and fluency rates
(CBM, subtest of Woodcock-Johnson Tedts of Achievement-Revised (WJR) and the related-
ness of these measures to teacher ratings). The authors supported that in addition to traditiond
norm-referenced measures of reading achievement, measures of phonologicd awareness and
reading fluency tha provide further information may be included as pat of reading assess-
ment. The classfication rate was out of the dudy interests, so there was not any evidence

about the accuracy of identification.

The findings of Hurford, et d. (2002) indicated that the accuracy of discrimination
was high, 89.7%, with a 6.2% fase negatives rate;, when the cdlibration data from the refer-
ence group were used to identify a-risk datus in a different sample, the accuracy fel to
80.2% with a 10.2% fase negative rate.

Lefly and Pennington (2000) found that the Adult Reading History Questionnaire
(ARHQ) was vdid, being demondrated by the high correlation between the ARHQ and diag
nostic measures for adults (rs = .57-.70). But the ARHQ does not perfectly detect every famil-
id case. Thus, dinicians and researchers should use this questionnaire as a screening instru-
ment and not as a diagnogtic tool. On the other hand, findings from Pennington and Lefly
(2001) (sengtivity .49 and specificity .76) supported that letter-name knowledge and rapid
serid naming were most important in predicting later RD.

The Taylor et a. (2000) study examined the accuracy of teacher ratings. Kindergarten
children identified by their teachers as making substandard progress toward one or more aca
demic objectives peformed dgnificantly less wel than a maiched group of nonidentified
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children on tests of word reading, spelling, mathematics, and knowledge of letter names and
letter sounds. Furthermore, greater proportions of identified children than nonidentified chil-

dren were recelving specid learning assistance by the end of the third school year.

Another sudy examining teechers rdings was Ted, et a. (2001). Kindergarten
teachers appear to be better predictors of students who will not develop academic difficulty,
as negative predictive vaues were condstently high regardiess of the predictive varigble.
Variables associated with learning may be better indicators of future academic achievement
than behaviord or socid varigbles. The authors proposed that effective academic screening
measures be used in conjunction with teacher ratings in order to maximize specificity in iden
tifying children who are at risk for later learning disability early in their academic years.

Tzivinikou (2002) congructed a parent report checklist, including a large amount of
information about the child's devdopment higtory, with problems often referred to in the
literature as being indicators for reading problems. The author supported that this checklist
was vdid and reliable and could screen between reading dissbled children (RD) and non
disabled (NRD) with 97.2% discriminative accuracy.

Concdlusions

Summarizing aspects discussed in this article, we could note that screening tests could
be accepted as effective if they have some specific characteristics such as norm-referenced
sample, appropriate content, validated vdidity and rdiability, ease of adminidration and in
terpretation, and aso if they are quick and codt-effective. Additiond criteria are related to its
discrimination accuracy with emphass on fdse negative and fase podtive raes (Cadman &
al., 1984; Carran & Scott, 1992; Mercer et a., 1988; Messick, 1991).

Screening insruments drive to detect children a risk for handicapping conditions
early enough for definitive diagnosis of the underlying condition to be made and for prompt
intervention to be initiated. Some sudies have questioned the accuracy of screening instru
ments for classfying sudents for specia education programs. Misdentification is avoided
when a screening procedure correctly identifies and refers a-risk children to an ealy
intervertion program, and when they correctly exclude from intervention children who are not
at risk (Wenner, 1995).
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Devdopmental screening tests are widdy used for early identification but not dl are
dudied for their accuracy. The percentage of children correctly detected as with and without
problems is not dways known. The absence of such data makes it difficult for professonas to

choose measures wisely and to avoid those that under-detect or over-refer.

Future Resear ch Suggestions

Published research demonsgtrates the efficacy of early intervention, supporting the need
for carefully designed and accurate screening messures. Despite the recent interest and re-
search on screening reading disabilities, the body of research on the effectiveness of these
measures dill remans methodologicaly problematic and the findings are scant.  Thus,
development of a cost-effective, equitable screening, a diagnostic and supportive method, that
is acceptable to government, educationd authorities, school, children and parents, dill
remains ascientific chalenge.
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