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Abstract 
Evidence-based practice requires demonstration of the adequacy and appropriateness of assessment procedures, as well as treatment proce

dures. The purpose of this paper was to demonstrate the process of obtaining such evidence by using the example of the Preschool Language 
Assessment Instrument (PLAI). This test is used primarily for the purposes of profiling children's abilities to cope with the language of Instruction 
and then to develop treatment programming based upon the profile. It is based upon a model of instructional language comprised of four distinct 
levels of abstraction. We approached the task of obtaining evidence for this model, and hence the test, from several perspectives. In the first 
analysis, the appropriateness of the four levels was assumed. Average performance scores for three age groups of children at each test level were 
compared. In the second set of analyses, the appropriateness of the model was not assumed and was examined based upon the grouping of items 
delineated by the model (i.e., the four-level assignment) via factor analysis. Evidence from all analyses led to the conclusion that a single central 
dimension was being evaluated in the PLAI. The four-level hierarchy of perceptual-language distance was not confirmed in the results. Instead an 
alternative five-factor solution was suggested. Current practices based upon this model were reexamined based upon the evidence obtained. 

Abrege 
La pratique fondee sur I'experience n'est possible que lorsque sont demontres la pertinence et le bien-fonde des procedures d'evaluation, ainsi que 
des procedures de traitement. L'objectif de cette etude etaitjustement de documenter le processus permettant d'obtenir une telle preuve ill I'aide de 
I'exemple de I'instrument d'evaluatlon IIngulstique prescolaire. Ce test sert prlnclpalement ill determiner les aptitudes des enfants a comprendre la 
langue d'enseignement, puis a elaborer un programme de traitement en fonction du profil etabli.1I se fonde sur un modele de langue d'enseignement 
qui comprend quatre differents niveaux d'abstraction. Nous avons envisage la tache d'obtenir les preuves pour ce modele, et donc pour le test, de 
differentes perspectives. Dans la premiere analyse, no us avons pris pour acquis la pertinence des quatre nlveaux. Les resultats de performance 
moyens ont ete compares pour les trois groupes d'age dans chaque niveau. Dans la deuxieme analyse, nous n'avons pas pris pour acquis la 
pertinence du modele, mais I'avons examine en fonctlon du groupement d'elements delimltes par le modele (exercice aux quatre niveaux) grace ill 
une analyse factorielle. Les resultats de toutes les analyses ont me ne a la conclusion que I'instrument d'evaluation linguistlque prescolaire ne 
permet de jauger qu'une seule dimension centrale. La hlerarchie ill quatre niveaux de la distance linguistique perceptive n'a pas ete confirmee dans 
les resultats. Par contre, une autre solution fondee sur cinq facteurs a ete proposee. Les pratiques actuelles axees sur ce modele ont ete reevaluees 
en tenant compte des preuves ainsl obtenues. 
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E
vidence-based practice requires that speech-language 
pathologists demonstrate the adequacy aod appropri
ateness of their assessment and treatment procedures. 

Contemporary discussions of evidence based practice focus 

primarily on obtaining and evaluating available support for 

treatment programs and procedures. However, demonstrating 

the appropriateness of our assessment procedures is equally, 

if not more important, given that assessment data form the 
foundation for treatment programs. When speech-language 

pathologists seek evidence for the bases of their assessment 

tools, they are in fact seeking to validate them. Validity is most 

commonly thought of as a psychometric property of stand
ardized tests. However, validity actually entails an evaluative 

judgment of the meaning or interpretation associated with an 

assessment and any action that results from that interpreta

tion, such as a treatment program (Messick, 1995). The inter
pretations made from test data are based upon the assumptions 
clinicians hold about the behavioral domains or constructs 
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that are being assessed. In practice, those assumptions also 
serve as a foundation for further clinical actions such as treat
ment programming. For practice to be evidence based, a clini
cian's assumptions must be justified. If speech-language 
pathologists are to demonstrate the adequacy and appropri
ateness of their assessment and treatment procedures, then 
the constructs underlying these procedures must be made ex
plicit and judged for their logical adequacy and their empirical 
strength (Anastasia, 1986; Hutchinson, 1996; Messick, 1995). 
Thus, establishing the construct validity of assessment proce
dures and the treatment programs developed from them is 
fundamental to evidence-based practice. 

This validation process is often a challenging task, par
ticularly in the area of child language. There is a lack of an 
accepted "gold standard" for assessing the young child's lan
guage abilities and no real consensus exists as to which theo
retical constructs should form the bases for our assessment 
procedures and treatment programs. As a result, the constructs 
underlying our contemporary assessment tools are not usually 
well articulated. In the rare case in which a model of language 
ability is delineated for an assessment tool, an opportunity 
arises for developing an evidence base not only for the appro
priate use of the assessment tool, but also for the model on 
which it rests. This, in turn, provides the evidence for the 
treatment decisions that result from the use of such a test. 

Although it is now over 20 years old, the Preschool Lan
guage Assessment Instrument (PLAI; Blank, Rose, & Berlin, 
1978a) provides an excellent illustrative case. The authors based 
the PLAI upon a specific model for the use of language in the 
classroom. The PLAI was developed as the clinical version of 
a scale of discourse cognitive complexity (Blank, Rose, & 

Berlin, 1978b). As such, the PLAI is one instantiation of that 
model. It was originally developed to assess the conceptual 
complexity of the instructional exchanges between early child
hood educators and their preschool students. However, re
searchers use the scale in broader discourse contexts, for 
example, in investigations of mother-child verbal interactions 
(Blank & Franklin, 1980; Bradshaw, Hoffman, & Norris, 1998; 
Cole, Dale, & :Mills, 1990; Conti-Ramsden & Friel-Patti, 1986; 
Lehrer & deBernard, 1987; Sorsby & ]\[artlew, 1991; vanKleek, 
Gillam, Hamilton, & McGrath, 1997). 

Among clinicians, the PL:\I is used primarily for pur
poses of identifying treatment goals and developing home 
and classroom treatment programs (Carotta, Camel', & 

Dettman, 1990; Marvin & Wright, 1997; Moeller, Osberger, 
& Eccarius, 1986; Nelson, 1993; Owens, 1995; Paul, 1995; 
Shimotakahara & Li, 1998) rather than as a standardized test 
(Blank, et al., 1978a,b; Klein & 11oses, 1994; Skarakis-Doyle 
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et al. 1998). The emergence of collaborative consultation serv
ice delivery models and the emphasis upon abstract and criti
cal thinking in contemporary "standards-based" curriculum 
(palinscar, Coilins, Marano, & Magnusson, 2000) have pro
moted these treatment applications. The PLAI's model of the 
language of instruction provides a framework for consulta
tion between speech-language pathologists and teachers when 
using dialogic mentoring techniques (Nelson, 1993; Paul, 
1995). Therefore, adequacy and appropriateness of these clini
cal applications rest on the validity of the cognitive complex
ity scale's conceptualization of instructional and its 
realization in the PLAT. 

Blank et al.'s (1978 b) model of the language of instruc
tion was intended to capture the manner in which the 
school teacher facilitates intellectual development via learning 
dialogues. It was intended to organize the child's experience 
through language at "different hierarchical levels" (Blank & 

Franklin, 1980, p. 129). Moffett's (1968) continuum of ab
straction was adapted to reflect the specific aims of early child
hood education instruction. The amount of abstraction entailed 
in a learning dialogue was conceptualized in a continuum of 
perceptual-language distance or the distance in time and space 
of a referent from the discussion of it. The least abstract in
structionallanguage occurs when the material being discussed 
(i.e., the perception) is very close to the language used to dis
cuss it. This is represented in Level I "Matching Perception" 
on the PLAI. At this level, language focuses on the "here and 
now." According to the authors, responding to requests to 
name objects, to imitate simple sentences, or to identify pic
tured objects or incidental information from memory are typical 
of the discourse formulations at this level. Such demands can 
often be adequately met with a nonverbal or single word re
sponse. 

The other anchor of the continuum, the most abstract 
instructional language, occurs when the perception is removed 
in time and space and the child must hypothesize about what 
might happen under a set of particular conditions. This type 
of formulation is realized in the PLAI's Level IV "Reasoning 
about Perception." On these tasks, the child must go beyond 
what he or she can perceive directly, and both discern the 
relationships among objects and events and formulate explic
itly the reasons and logic responsible for these relationships" 
(Blank et aI., 1978b, p.32). Requests to predict, to justify pre
dictions or decisions, to identify causes of an event or to for
mulate a solution comprise the discourse formulations at this 
level. 

In addition to the two anchors, Blank et al. (1978b) pro
pose two other distinct points along the perceptual-language 
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continuum that lie between the concrete and abstract language 
described above, Level 11 "Selective Analysis of Perception", 

and Level III "Re-ordering Perception." These intermediate 

points purportedly require the child to respond in an increas

ingly selective manner. Tn Level Il, language is still closely tied 

to the perceptual experience found in Level I, but the child is 

to focus on only one aspect of the material. Scanning for an 

object detlned by its function, describing a scene, recalling 

items from a statement, sentence completion, and attending 

to multiple characteristics of functions or identifying differ

ences comprise the demands at this level. In Level Ill, the 

child is required to reorganize the material according ro spe

cific constraints imposed by the teacher's language. Following 

sets of directions, assuming the role of another person, de

scribing what would happen next, telling a brief story, identi

fying similarities, defining words, and class exclusion problems 

purportedly measure the essential characteristic of this level. 

Displacement of the language in time is an important distinc

tion between the lower two levels of the model and the two 

advanced levels. 

Although asserting that the four levels of the model are 

somewhat fluid, Blank et al. (1978b) nonetheless are very clear 

in maintaining that there is an essential distinguishing core 

element to each of the four levels of formulations that must 

be mastered in order for a child to succeed in the classroom. 

H ••• the levels are deemed to reflect the 'qualitatively' differ

ent demands for abstraction that are placed on the child ... " 

(p. 17). Their intent was to be able to categorize any discourse 

formulation in a learning dialogue or on the test into one of 

the four levels (Blank & Franklin, 1980). The manner in which 

the authors advocate using the model reinforces their asser

tion that each level is discreet with a distinctive essential char

acteristic. Blank, et al.(1978b) state: 

Any set of discourse demands that receives 

less than a fully adequate response in either the 

test or teaching situation can be taken to repre

sent an area of discourse that the children have 

not mastered. Accordingly, it also represents 
an area that can, and eventually should be taught 

(p.90-91). 

Blank et al. (1978b) designed a remedial teaching sequence 

whereby teachers would adjust learning dialogues when nec

essary along the four-level hierarchy of their model. Thus, the 

PLAI is used to assess a child's relative strengths and weak

nesses across these four distinct levels. Based on the resulting 
profile, speech-language pathologists demonstrate to teachers 

how to scaffold the child's response by first simplifying their 

instructional question to the level at which the child currently 

demonstrates skill. Once the child successfully responds, the 

teacher is coached to "up the ante" by following up with a 

question at the next highest level on the hierarchy (Blank, et 

aI., 1978b; Paul, 1995). The assessment profile and the treat

ment sequence are based upon the logical evidence for a four

level hierarchy presented in the authors' model of the language 

of instruction and assumes its accuracy and appropriateness. 

If the characteristic feature of each level has not been estab

lished, then there is little basis for the proposed sequence and 

presumably scaffolding is not actually being achieved. Fortu

nately, with such a well-specified model of the of 

instruction and clearly stated purpose, an empirical examina

tion of the construct validity of the PU\.I is possible. If the 

data verify the four-level model, then the clinical actions re

sulting from the test's scores will be justified. 

The authors provide limited empirical evidence for the 

validity of the PLAI. Content validity, or that aspect of con~ 

struct validity that addresses the relevance and representative

ness of test items (Messick, 1995), was examined by Blank et 

aL (1978a). Five psychologists and special education teachers 

were asked to assign test items to the four levels defined in 

the model following the assumption that each of the items tlt 

appropriately into one of the levels. Raters agreed on the level 

assignment for 75% of the test items. performance 

differences over time also were performance scores 

improved with age providing additional ev1.dence for construct 

validity. Further, within each age group 4- and 5-year

olds), scores decrease from Level I to Level IV, demonstrating 

increasing difficulty of items. Although these results support 

aspects of the model, they do not directly assess its funda

mental construct, the four-level abstraction hierarchy. Both 

of these efforts at validation assume the validity of the per

ceptual-language distance model when, in fact, the validity of 

the four levels of abstraction as defined by Blank et al. (1978b) 

is yet to be established. 

As stated previously, Messick (1995) argues that validity 

must be defined not only as the evidence for a particular inter
pretation of score but also as the actual and poten

tial consequences of that interpretation. If clinical actions, 

such as profiling children's language skills necessary for school 

success or the development of intervention programs are go

ing to be based upon the four-level perceptual~language dis

tance model, convincing empirical evidence must be added to 

the test authors' argument supporting those actions. Thus, the 

PU\I provides an excellent example of how an evidence base 

for a clinical assessment and subsequent treatment program-
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ming should be established. In this spirit, we attempted to 
directly evaluate the validity of the PLAI's four-level percep
tual-language distance model using several different analytic 

approaches. 

Method 

Participants 

One hundred and fifty-two children between the ages of 

three and five participated in this study. There were at least 50 
children in each age group (three-year-alds, four-year-alds, and 

five-year-olds). They attended either preschool or kindergar
ten in London, Ontario or Elliot Lake, Ontario, or were en
rolled in a speech and hearing clinic in London, Ontario_ All 
the children who participated in this study spoke English as 

their primary language at home. Further, the sample was com
prised of both children without and with communication im
pairments 1 in order to reflect the prevalence of communication 

impairments within the general preschool population. Thus, 
11 % of this sample (17/152) consisted of children with im
paired communication, coinciding with the prevalence rate 
found by Beitchman, Nair, and Patel (1986). Specific 

characteristics of this sample are shown in Table 1. 

Table 1. Summary of Participant Demographics. 

Construct Validity 

4000 Hz.2Subsequent to the hearing screening, the PLAI was 
administered as outlined in the test manual (Blank et al., 1978a). 
The PLAI consists of 60 items, either questions or directives; 

children respond verbally to some items and non verbally to 
others. Reinforcement for attending and short breaks were 
provided for the children throughout testing as necessary. Scor
ing was completed using the 4-point quantitative scale (0 - 3) 

provided in the test manual. A score of 3 represents a fully 
adequate and appropriate response, or one that fully meets 
the demands of the task; 2 represents an acceptable response 
that may have some extraneous or imprecise information; 1 is 
given to responses that are considered ambiguous or one for 

which it is impossible to determine the ade'luacy; and 0 is 
assigned to incorrect responses, "I don't know", and no re
sponse. The assignment of scores is based on a rating proce
dure for which criteria guidelines and examples are provided 
for each individual item. These guidelines outline the essen

tial components of adequate responses and illustrate the char
acteristics that define inadequate responses. As well as scoring 
each individual item, the mean of all items within a level was 
obtained, as directed in the test manual. As described by the 
test's authors, this is done because it is the child's ability to 

meet the core demands of the test 

Group Total Sample Three-year-olds Four-year-olds Five-year-olds 

level that is of primary interest 
and, hence, performance on the 
entire group of items within a 
level is more important than on 
any single item. The level mean 

scores are used in creating a pro
file of discourse skill along the 
perceptual-language continuum. 

n 152 n=50 n=50 n 52 

Boys 85 (55.9%) 30 (60.0%) 22 (44.0%) 33 (63.5%) 
Girls 67 (44.1%) 20 (40.0%) 28 (56.0%) 19 (36.5%) 

SES 1 36 (23.7%) 5 (10.0%) 15 (30.0%) 16 (30.8%) 
SES2 51 (33.6%) 20 (40.0%) 13 (26.0%) 18 (34.6%) 
SES3 65 (42.8%) 25 (50.0%) 22 (44.0%) 18 (34.6%) 

Normal Communication 135 (88.8%) 48 (96.0%) 43 (86.0%) 44 (84.6%) 

Impaired Communication 17 (11.3%) 2 (4.0%) 7 (14.0%) 8 (15.6%) 

Note. SES 1 indicates elementary or high school education of parents; SES 2 indicates one to three years 
of postsecondary education of parents, SES 3 indicates four or more years of postsecondary education of 
parents. 

Agreement. PLAI test 

protocols were scored by five 
graduate students in speech-lan
guage pathology. To determine 
interrater agreement of the test 
scores, 10% of the test protocols 

The socioeconomic status (SES) of each child was deter

mined by the highest reported level of education achieved by 
the child's parents. In the event that parents differed with re
spect to their level of education, the highest level reported by 

the pair was taken. 

were re-scored by an additional 

speech-language pathology graduate student who was not in
volved in the initial protocol scoring. Point by point agree
ment was 93%. 

Procedure 

Data collection. Each child's hearing was screened via pure 
tones at 20 dB HL for frequencies of 500, 1000, 2000, and 

Results 

Analysis of Age and Level Differences 

To begin evaluation of the PLAI's construct validity, the 
first analyses conducted assumed that the four-level model is 

indeed appropriate for describing the demands of instructional 

JOURNAL OF SPEECH-LANGUAGE PATHOLOGY AND AUDIOLOGY, VOL. 24, NO. 4, DECEMBER 2000 



Construct Validity 

discourse as presented by the authors. A core assumption of 

the model is that the ability to cope with increasingly complex 

cognitive demands of language should be sensitive to age dif

ferences during the preschool years. Thus, the model would 

predict that scores for each level should increase with increas

ing age, reflecting greater ability in older children, and that 

within each age group, scores should decrease as the test lev

els increase, reflecting increasing difficulty with each succes

sive level. 

Mean scores for each age group at each test level were 

calculated and are shown in Table 2. To test for age and test 

level differences, a 3 (age) x 4 (test level) analysis of variance 

(AN OVA) was conducted, with test level as a repeated factor 

and age as a between-groups factor. 

Age Level 1 Level 2 Level 3 Level 4 

Three M 2.06 1.51 0.93 0.71 
yrs SO 0.46 0.49 0.49 0.46 

Four M 2.44 2.11 1.71 1.48 
yrs SO 0.29 0.42 0.52 0.51 

Five M 2.60 2.36 2.16 2.05 
yrs SO 0.38 0.47 0.68 0.72 

Results of the ANOVA revealed a significant effect for 

ages (F (2,149) = 75.49,p < .01), a significant effect across 

levels (F (3,447) = 237.85,p < .01), and a significant age by 

level interaction (P (6,447) = 15.04, P < .01). These results 

indicate that, although scores decreased across the levels and 

increased across age groups as predicted, the rate of score 

change across the age groups was not consistent across all 

four levels. Tukey post hoc comparisons revealed that the 

three age groups differ significantly from one another for 

Levels Il, III and IV, showing the expected pattern of change. 

However, at Level I, 4- and 5-year-olds did not differ sig

nificantly, indicating that their scores on this lowest level are 

indistinguishable from one another. This may simply reflect 

the ease of Level I items for children in these age groups. 

To examine further the extent to which the four level 

scores were able to distinguish among the three age groups, 

discriminant function analysis (DFA) was performed. The 

purpose of the DFA was to use the four level scores to 

classify children into their age group, and to determine which 

levels' scores were essential to the distinction among age 

groups. The DFA revealed that rather than any level score 

being particularly essential, a single composite variable com-

bining the four test levels accounted for 95% of the variance 

among age groups and maximally differentiated the three age 

groups of children. Thus, when each age group's mean score 

for each test level were analyzed, the most powerful discrimi

nator of age was not the four discrete test levels but a single 

weighted composite variable combining all four levels in a 

manner to maximally differentiate age groups. Levels III and 

IV were most heavily weighted in the composite variable, in

dicating that discrimination among age groups is more highly 

influenced by Level III and IV scores than by Level I and Il 

scores. These results indicate that none of the four, level scores 

on their own are able to differentiate accurately among age 

groups and further suggest that a model comprised of four 

distinguishable levels might not be sustainable on the basis of 

the performance data. To evaluate the viability of the four

level model, a series of item analyses were performed. These 

analyses were performed using each participant's score on each 

of the 60 items included in the test rather than the partici

pants' mean scores on the four levels. 

Internal Consistency of Level Items 

The first item analysis conducted was an evaluation of 

the internal consistency of items comprising each test level. 

Internal consistency is a function of the intercorrelations 

among individual items and reflects the extent to which the 

items reliably measure a common construct (Anastasia, 1986). 

In the case of the FLAI, such a construct would be the pur

ported "essential feature" of each level. The internal consist

ency was calculated separately for the items within each level 

for each of the three age groups using Cronbach's Alpha 

(Cronbach, 1951). Alpha coefficients within each test level 

for each group are shown in Table 3. 

Table 3. Inter"" Cons,stency of Each Test Level by Age Group. 

Three-year-- Four-year- Five-year- AUage 
olds olds olds groups 

Level 1 .66 .47 .77 .73 

Level 2 .61 .62 .71 .77 

Level 3 .61 .63 .84 .85 

Level 4 .68 .64 .85 .87 

As can be seen in this table, the items within the four 

levels demonstrated moderate internal consistency for all of 

the age groups. The highest alpha coefficients were obtained 

for 5-year-olds, demonstrating that in general, level scores are 
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most reliable for 5-year-olds and less so for 3- and 4-year

olds. However, all alpha coefficients are less than .90, the rec

ommended standard for test reliability (APA, 1985), although 

Levels III and IV approach this value for 5-year-olds. 

Table 4. Factor Loadings for the Four Levels of the 

Factor Analyses 

Factor analysis is an analytic approach that allows the 

examination of the relational structure that underlies the 

intercorrelations among test items. Intercorrelations among 

items indicate that the correlated items share a common un

derlying construct. Items that are correlated can be assumed 

to measure similar constructs. Factor analysis is used to deter

mine the common aspects shared by a set of items, thereby 

allowing identification of the construct(s) underlying them. 

Two approaches to factor analysis exist. The first is the con

firmatory approach that aims to confirm an hypothesized 

model imposed on the data. The second is the exploratory 

approach, that aims to reveal the model that best accounts for 

the observed pattern of item correlations. We again began by 

assuming the accuracy of the authors' four-level model and 

examined how well the children's data actually fit those dis

tinct levels. 

Confirmatory larlor analYsis. Confirmatory factor analysis 

(CFA) permits a researcher to test how well a proposed model 

actually corresponds to the relationships and patterns observed 

among data. This is done by forcing the items to conform to 

the proposed model and evaluating the extent to which the 

imposed model is able to be account statistically for the ob

served relationships among the items. Confirmatory factor 

analysis of the PLAI was conducted using LISREL 8.03. 

Analysis was performed on a four-factor model with the fac

tors corresponding to the four levels of the PLAI and items 

modeled onto their respective factors. Resulting factor loadings 

can be found in Table 4. 

The confirmatory model allowed for correlations among 

the factors. The model was not found to provide an accept

able fit to the data (X2 (1704) = 2557.62,p < .001; CFI = .65; 

CFI = .70; NNFI = .69). Loadings of the items onto their 

respective factors indicated that many items, particularly those 

in Levels I (e.g., #5,25,26,51) and 11 (e.g., #18,52) did not 

correlate strongly with the factors designated by the percep

tual-language distance model. The loadings suggested that the 

model provided a better fit for Levels III and IV than for 

Levels I and 11. Further, the correlations among the factors 

were sufficiently high as to suggest that distinction among the 

four factors may not be warranted as can be seen in Table 5. 

The high correlations among the factors, along with the 

PLAI - Confirmatory Analysis. 

Item Level 1 Level 2 

1 .416 
2 .385 
5 .139 
19 .701 
20 .658 
21 .598 
25 .066 
26 .013 
29 .385 
30 .566 
37 .352 
51 .195 
55 .287 
59 .330 
60 .586 

6 .397 
7 .516 
8 .438 
9 .449 
10 .415 
17 .657 
18 .139 
31 .512 
38 .345 
39 .461 
40 .488 
52 .240 
53 .320 
54 .511 
57 .542 

3 
4 
13 
14 
15 
22 
32 
33 
34 
35 
42 
43 
44 
45 
48 

11 
12 
16 
23 
24 
27 
28 
36 
41 
46 
47 
49 
50 
56 
58 

Level 3 

.452 

.491 

.590 

.547 

.655 

.569 

.297 

.513 

.641 

.626 

.477 

.315 

.541 
.554 
.588 

JOURNAL OF SPEECH-LANGUAGE PATHOLOGY AND AUDIOLOGY, VOL. 24, NO. 4, DECEMBER 2000 

Level 4 

.414 

.623 

.499 

.531 

.744 

.648 

.519 

.670 

.649 
.611 
.496 
.574 
.537 
.493 
.390 
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Table 5. Intercorrelation of Test Levels. 

Level 1 Level 2 Level 3 

Level 2 .88 

Level 3 .84 .98 

Level 4 .77 .92 .94 

poor fit of the model to the data, may indicate the presence 

of a higher-order factor, that is, a common cause contributing 

to the apparent overlap among the four factors. Alternatively, 

it may also suggest the need to explore a different model. 

To test the hypothesis that the factor structure of the 

PLAI is defined by four first-order factors and one second

order factor, a hierarchical confirmatory factor analysis was 

conducted. All four first-order factors were defined as in the 

initial confirmatory factor analysis. The four first-order fac

tors were all modeled onto a single second-order factor. The 

inclusion of the second-order factor did not improve the fit 

of the model (X 2 (1706) = 2560.63, P < .001; CH = .65; O'I 
= .70; NNF7 = .69). Confirmatory factor analysis suggested 

that the data collected on the 60 PI,1\I items do not adequately 

fit the four-level model proposed by Blank et al. (1978b). 

Exploratory factor ana/pis. Given that the CrA demon

strated that the four-level model could not account for the 

performance data of our participants, we explored whether 

some alternative model could better explain the data using the 

second approach to factor analysis. Exploratory factor analy

sis (EFA), which creates a model based upon the data in con

trast to CrA which attempts to fit data to an existing model, 

was conducted next. The extraction of a five-factor model 

was supported by both a scree plot and the Kaiser Rule (i.e., 

eigenvalues of greater than 1.0). These are decision rules that 

guide the determination of the mathematically based factors 

that are present in the intercorrelations among all test items. 

Varimax rotation was used to rotate the extracted factors and 

clarify the pattern of items that load onto each factor. 

A five-factor solution, accounting for 40% of the vari

ance among the items was extracted. It should be noted that 

60% of the variance among the items was left unaccounted 

for by the five factors extracted in the analysis. This indicates 

that the items are measuring substantial variance that cannot 

be accounted for by common constructs, and that is likely due 

to specific variance associated with the individual test items. 

Exploratory factor analysis investigates the relationships 

among individual variables and uncovers the dimensions that 

underlie them (Gardner, 1997). Thus, evidence that would 

support the continuum of perceptual-language abstraction 

would be a dimension with which concrete test items (i.e., 

those with little abstract content) would have a weak relation

ship, and items that are increasingly abstract would relate with 

increasing strength. Examination of the first unrotated factor 

revealed that all but one test item (#26: "Show me your shoes.") 

loaded positively on this factor. The remaining loadings ranged 

between 0.02 and 0.71, ( M = 0.47, SD = 0.16.) with four 

items loading at less than .3. The predominance of moderate, 

positive loadings on the first unrotated factor provides evi

dence for a general factor. It accounted for 24% of the vari

ance, which is a large portion of the total variance explained 

by the five-factor solution (40%). However, the expected pat

tern for the continuum that was described above did not 

emerge. Level I sentence repetition items were weighted as 

high in magnitude as many of the Level IV "what if" items. 

The similarity in the magnitude of weightings suggests that 

those Level I items share a similar feature with the Level IV 

items as identified by the general factor. The presence of a 

general factor indicates that there is a single construct under

lying almost all the items in the PLAI. 

Table 6 displays the rotated factor matrix. Items loading 

meaningfully on Factor 1 had loadings, or correlation with the 

factors, ranging between .27 and .70. This factor loaded 13 

items from Level IV, 7 items from I,evel Ill, and 5 items from 

Level n. These items were examined to determine what they 

share in common and in doing so to identify the construct 

underlying them. The items loading onto this factor require 

analogic or analytic reasoning. For example, items that loaded 

onto this factor require that the child solve problems, explain 

why, or compare similar and different features of objects. 

rurther, the items that loaded onto this factor are those for 

which pictures support the problem to be solved. The hypo

thetical nature of the problems, and the mental manipulations 

required to solve these items suggest that Factor 1 could be 

characterized as a higher order mental operation - visually sup

ported. 

The second and third factors extracted in the analysis 

utilize language as both the vehicle for presenting the stimu

lus and as the stimulus itself. Using the terminology of the 

model, language was both the perception and the vehicle used 

to discuss it. The second rotated factor was comprised of 

items with loadings between 0.28 and 0.71. Level In items 

split nearly equally across this factor and Factor 1. The Level 

In items that load onto this factor involve analytic and ana

logic reasoning, but differ from those loading on the first fac

tor in that linguistic, rather than pictured stimuli elements 

comprised the perceived material. Examples of the kinds of 
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Item 
Assigned 
Level 

12 IV 

24 IV 

13 III 

46 IV 

17 11 

27 IV 

36 IV 

41 IV 

45 III 

28 IV 

33 III 

35 III 

49 IV 

56 IV 

47 IV 

11 IV 

57 11 

58 IV 

6 11 

44 III 

48 III 

22 III 

23 IV 

18 11 

38 11 

14 III 

15 III 

34 III 

32 III 

30 I 

8 II 

2 I 

7 11 

31 11 

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

,70 

,66 

,65 

.62 

.56 

.55 

.55 

.54 

.53 

.52 

.52 

.51 

.51 

.50 

.49 

.49 

.47 

.47 

.47 

.42 

.44 

.41 

,39 

,33 

.27 

.71 

.60 

.52 

,50 

.48 

.48 

.46 

.44 

.42 

Construct Validity 

Item 
Assigned 

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
Level 

16 IV ,38 

1 I .36 

42 III .35 

3 III .35 

4 III .31 

5 I .29 

43 /11 .28 

21 I .82 

20 I .81 

19 I .68 

9 11 .57 

10 11 .45 

50 IV .42 

59 I .62 

53 11 .58 

29 I .56 

40 11 .47 

54 11 ,44 

37 I .38 

60 I .37 

39 11 r;; 
55 I ,30 

25 I ,70 

26 I ,67 

51 I ,54 

52 11 .30 

items that loaded onto this factor include hypothetical con-

versations (e.g., What do you think the man said ... ) and 

definitions. Due to the central nature of language in the 
problems to be solved, this factor could be characterized as 

a higher order mental operation-metalinguistic . 

The third rotated factor loaded Level I and Level II 

items moderately high to very high (0.45 to 0.81). One Level 

IV item loaded onto this factor (i.e., item # 50). However, 
, . 

-Simple declarative sentence repetitions, and sentence corn 
pletion items characterize this factor, with the former hav-
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ing the highest loading. These items require sentence struc

ture knowledge and memory, but not sophisticated mental 

operations; thus, this factor could be characterized as one of 

basic linguistic operations. The fourth rotated factor had mod

erate to high loadings of between .30 and .62. The items load

ing on this factor consisted of visual matching, with either 

visual or verbal recall and may comprise a memory factor. 

The fifth rotated factor is the last linguistically based fac

tor. Three of the four items have moderately high to high 

loadings ranging from 0.54 to 0.70 that come exclusively from 

Level I items. These items require the child to engage in sin

gle word naming or identification. It is also important to note 

that these items did not load on the general factor. That is, 

these items are not measuring the same construct measured 

by the rest of the items on the test. This factor may be charac

terized as fundamental verbal identification. 

Finally, in order to determine whether the 5 factor alter

native solution generated from our data was also sensitive to 

expected age related performance differences and factor diffi

culty, we once tested for age and factor differences. A 3 

(age) x 5 (factors) ANOVA with the factors generated by our 

data as the measure and age as a between-groups 

factor was conducted. Mean scores for each age group for 

each factor are shown Table 7. 

Age Level 1 Level 2 Level 3 Level 4 

3 yrs 
M 2.06 1.51 0.93 0,71 

SO 0.46 0.49 0.49 0.46 

4 yrs 
M 2.44 2.11 1.71 1.48 
SO 0.29 0.42 0.52 0.51 

5yrs 
M 2,60 2,36 2,16 

SO 0.38 0.47 0.68 

Results revealed a significant effect for age (1" (2, 149) = 
57.655,p< .001), a significant effect across factors (F (4,596) 

= 185.09,p<,CJ01), and a significant age by factor interaction 

(F (8,596) 11.949, p<.OOO) just as in the initial analysis of 

the four-level model. Tukey's post hoc analyses revealed age 

differences for every factor except Factor 5. Additionally, within 

every age level, factors decreased in difficulty from Factor 1 

to 5. Reorganizing test items into five factors based upon chil

dren's actual responses produced an alternative hierarchy of 

discourse formulations that was also sensitive to age differ-

ences and difficulty. That is, the same items grouped differ

ently yielded an alternative hierarchy of difficulty that was 

deve\opmentally sensitive. 

Discussion 

Through this study, we attempted to demonstrate the 

importance of obtaining evidence of the adequacy and ap

propriateness of assessment tools and the treatment planning 

based upon them. The example of the PU\I, with its model 

of the language of instruction, was used to illustrate this point. 

The PLAI is an assessment tool that predominantly serves as 

the basis for sequencing treatment programs. The model upon 

which the PLAI is based and which underlies both assess

ment and treatment applications is clearly articulated and hence, 

testable (Carotta, Carney, & Dettman, 1990; Marvin & Wright, 

1997; Moeller, Osberger, & Eccarius, 1986; Nelson, 1993; 

Owens, 1995; Paul, 1995). Blank, et al.'s (1978b) model of the 

language of instruction proposes four distinct levels of ab

straction. The clinical actions most frequently associated with 

the PLAI depend upon whether the essential characteristic 

associated with each level and its place in the hierarchy are 

accurate. In this study, we sought empirical evidence that would 

support those actions. 

We approached evaluation of these clinical actions by 

analyzing the modeL Comparisons of mean level scores by 

children's age, and item level analyses were conducted. \'<le 

began by assuming the accuracy (i.e., the validity) of the four

level model as presented by the authors. We found that per

formance improved across the three age groups and that 

difficulty increased across the levels within any of the age 

groups. This supported the authors' preliminary investigations 

of construct validity (Blank et al., 1978a.) The confirmation 

of a progression of difficulty within and across age groups 

of children could be construed as supporting the clinical ac

tion of sequencing treatment according to the authors' four

level hierarchical model. To the contrary, although a progression 

of difficulty was confirmed for the four-level model, this does 

not mean that the items assigned to a given level actually re

flected a similar essential characteristic that was distinct from 

the items comprising one of the other four levels. Addition

ally, it does not mean that another arrangement of the items 

would not also show a similar progression. The present study 

also showed that the age related performance differences were 

not distinguished by the four distinct levels of the model, but 

rather by a single composite variable combining all four. This 

was the first indication that the discourse characteristics em

bodied in the four-level hierarchy might not be empirically 

sustainable, although the PLAJ and its model did capture pre-
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school children's developing ability to cope with the abstrac
tion in the language of instruction. Given that the four levels 

form the sequence of scaffolding for treatment pro

gramming (i.e., dictate what type of instructional question is 
easier or more difficulty) further examination of model was 
pursued. 

In the second set of analyses, the groupings of item scores 
as delineated by the model (i.e., the four-level assignment) and 
an alternative grouping were examined via factor analytic pro
cedures. The first analysis, eFA, demonstrated that the items 

did not fit adequately the groupings suggested by the four
level model. That is, the results that the type of 
items identified as reflecting a particular level did not neces

sarily relate to one another uniquely as would be expected if 
the levels were distinct and had an essential defining charac
teristic. Rather, results indicated that all four levels and hence, 
a/I the items that comprised them, were highly related as shown 
on Table 5 (i.e., r .77 to .98). The significant amount of 

overlap indicated by the high intercorrelations is evidence that 
counters the assumption of four distinct levels of abstrac

tion. Blank et al. (1978b) that there might be some 
overlap between boundaries of the four levels; however, these 
data suggest near total overlap rather than the gradual blend
ing of one level into the next. Given that the four distinct 

levels proposed in the model did not account for how items 
on the test were related, we then explored whether an alterna
tive organization of items would better describe the data. 

The second factor analysis, revealed a general fac-
tor underlying almost all test supporting the notion of 
a composite variable found in the DFA and the high 

intercorrelation among levels that was previously described. 
Thus, evidence from all approaches to analysis of the data 
converged on the tinding that a single central dimension, as 
opposed to four distinct levels of abstraction, was being evalu
ated by the PLAL Items involving the highest level language 
(Le., those coming primarily from Levels III and IV) were 

most strongly related to the composite variable revealed by 
the DFA and also loaded the highest on the general factor 
revealed in the EFA. Given that these items typically involved 

analogic or analytic reasoning, it may be suggested that the 
underlying factor measured by the PLAI is abstraction or in
tellect (Sternberg & Detterman, 1986) as proposed by Blank, 

et aL (1978b). 

The EFA also revealed that a structure with five factors 
better described the interrelationships among items. As shown 
in Table 6, items from the original four levels were interspersed 
through the five factors. Clustering of the test items into the 

Construct Validity 

alternative live factor structure seemed to depend not only 
upon the complexity of the mental operation, but also on mode 

of presentation of the stimulus materials, and importantly, on 
the role of lan6'1lage as an actual property of the materials 
being discussed. The first two of the five factors included 

items requiring a higher order mental operation such as prob
lem solving. However, these factors differed in how distinct 
the medium of the materials was from the vehicle of discus
sion (i.e., language). The materials that supported Factor 1 

items were visually based (i.e., presented in picture format) 
and higher level language was used to describe or set up the 
problem the child was required to solve. In Factor 2, linguistic 

stimuli were the actual material presented (e.g., a short narra
tive, or a word requiring a definition), and typically no picto
rial support was provided. These required metalinguistic or 
metapragmatic ability. The items loading on our Factors 3 and 
4 had notable memory components, but did not require ab

stract manipulation. They were distinguishable on a 
metalinguistic basis as well. Factor 3 was comprised of items 
that required the child to engage in verbal manipulation of 
verbal stimuli (e.g., providing completion to or repetition of a 
simple declarative sentence.) Factor 4, to the contrary, was 

characterized by items requiring children to match like pic
tures, then recall them once they were removed. Once again 
the material was separated from the medium of discussion, as 
in the first factor. Factor 5 included items that involved sim

ple verbal identifICation from Levels I and ll, and these items 
loaded weakly on the factor, suggesting they were not 
measuring a level of abstraction. 

In a factor analysis, items are clustered together because 

they are strongly related. Thus, it could be argued that the 
items comprising each of our alternative five factors do have 
an empirically supported essential characteristic; whereas, the 
level assignments for items that were proposed in the authors' 

model do not have empirically supported essential character
istics. Evidence for an essential characteristic distinguishing 
each grouping of items from one another is necessary to sup
port treatment sequencing along the continuum of abstrac
tion. However, we would also need to demonstrate that our 

five-factor structure would be developmentally sensitive and 
show a progression of for it to be valid. Our final 
analysis comparing age and factor groupings did exactly this. 
The only factor that did not distinguish the four age groups 
was Factor 5. This factor was comprised of very basic verbal 
identification task such as "Show me your nose." Most 18 
month olds typically master such a verbal skill so it is not 
unexpected that 4- and 5-year-olds would all respond simi
larly. The factors progressed in difficulty from Factor 5, the 
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easiest, to Factor 1, the most difticult. 

To summarize, all the analyses conducted in the present 

study supported the assumption that the PLAI's model of the 
language of instruction evaluated a preschool child's ability to 
cope with abstract language of varying We did not 
find support for the four distinct levels proposed by Blank, et 
al. (1978b) and thus, could not find evidence for the clinical 

practices that rest upon the use of those four levels. If the 
construct validity of the model is threatened, then the validity 
of actions based upon the four-level model are similarly threat~ 
ened. The clinical practices that utilize the four~level model to 
profIle a child's strengths and weaknesses in coping with the 

language of instruction and then to develop treatment proce
dures for teachers so that they can prompt the child to more 
abstract levels of responding (paul, 1995; Nelson, 1993) must 
be questioned. The current study suggests that there is no 
evidence for the clustering of discourse formulations into the 

four levels suggested by the model. Thus, sequencing instruc
tional question according to that model cannot be supported 
(Blank et aI., 1978b; Blank & White, 1986; Paul, 1995.) 

In evidence-based practice, if the validity of our assump
tions is challenged by empirical data, then the clinical actions 
derived from those assumptions must be reexamined. When 

we could not verify the four distinct levels, we pursued alter
native grouping of items and sought verification. 
Our five-factor structure is based upon items that are all 
strongly related within anyone factor, all reflect some level of 
abstraction, and are sensitive to expected age and difficulty 
progression. Thus, we have provided evidence for alternative 

profiling and treatment sequencing patterns that could be used 
in collaborative consultation with teachers. 

Validation plays a fundamental role in establishing the 
evidentiary base of clinical practice. The evidence obtained 
from empirical studies such as the present one is intended to 
influence the rationale decision-making driving clinical action. 
The present study provides an example of how clinically rel~ 

evanr evidence for an assessment practice and the treatment 
programming resulting from it may be obtained and utilized. 
Evidence based practice, like validation, is an ongoing proc
ess; one we have just begun in the area of language assess
ment and intervention. 
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Footnotes 

t Participants with impaired communication included five 

children with identified or suspected articulation or phono
logical impairments, 10 children with language impairments 
and two children with fluency disorders. The children with 

identified articulation, language, and Huency problems had 
been evaluated by a licensed speech-language pathologist and 
were enrolled in treatment programs in a university-based clinic. 

The three children suspected of having articulation/phonol
ogy problems were identified by their parents and were await
ing complete evaluations. 

2 Only nine of the 152 participants failed the hearing 
screening. Eight of these children went on to score at or above 

the mean performance for the children of their age group on 
the PLAT. Only the child scored below the mean 
for his or her age on the PLAI. 
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