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11 Validity

The validity of a test refers to the quality of inferences 
that can be made by the test’s scores. That is, how well 
does the test measure the construct(s) it was designed to 
measure, and how well are the claims regarding its use and 
applications supported by empirical evidence? This chapter 
provides evidence for the validity of the norm-referenced 
versions of the Behavior Intervention Monitoring Assess-
ment System (BIMAS™) Standard1 (i.e., BIMAS–Teacher 
[BIMAS–T], the BIMAS–Parent [BIMAS–P], and the 
BIMAS–Self-Report [BIMAS–SR]).

Evidence that the BIMAS measures the constructs it was 
designed to measure include:

a description of the content validity of the assessments, • 
as well as the appropriateness of the scale structure

an exploration of the relationship between BIMAS • 
scores and scores from other instruments measuring 
similar constructs

In terms of the use and applications of the BIMAS, two 
claims are made. Within a 3-tier Response to Interven-
tion (RTI) model of behavioral health service delivery, the 
BIMAS  can be effectively used:

in Tier 1 as a screening measure to identify students • 
who might need further attention and support, and as 
an outcome measure to evaluate (through universal 
screenings) the effectiveness of existing programs

in Tiers 2 and 3 as a progress monitoring tool• 

Validation support is provided for each of these uses.

Overview of Results
The content validity and appropriateness of the BIMAS scale 
structure was determined based on the validity of the item to 
scale assignment, as well as on adequate confirmatory factor 
analysis fit indicators. Further evidence that the BIMAS 
measures the constructs it was intended to measure was 
assessed by correlating BIMAS scores with scores from the 
Conners Comprehensive Behavior Rating Scales™ (CBRS™; 
Conners, 2008). Scores that assess similar constructs were 
1 Since only the norm-referenced Standard form is discussed in 

this chapter, “BIMAS” is used to denote the BIMAS Standard 
throughout the chapter.

moderately to strongly correlated (all p < .001), with the 
following ranges: Conduct rs = .49 to .78; Negative Affect 
rs = .38 to 70, Cognitive/Attention rs =.46 to .69, Social 
rs = −.47 to −.71, Academic Functioning rs = −.31 to −.49 
(the negative correlations for the Social and Academic 
Functioning scales are in the expected direction). Results 
of discriminant function analyses (predicting clinical versus 
non-clinical group membership) provided evidence that 
the BIMAS can effectively be used as a screening measure 
to identify students who might need further attention and 
support, with good overall correct classification rates 
(BIMAS–T: 82.5% to 85.2%; BIMAS–P: 78.3% to 78.6%; 
and BIMAS–SR: 71.5% to 71.8%). Results from a progress 
monitoring study revealed that the BIMAS can effectively be 
used as a progress monitoring tool. Significant differences in 
pre- to post-treatment scores were found, with predominantly 
large effects sizes (Cohen’s d). From pre- to post-treatment, 
BIMAS scores were able to capture significant decreases in 
the Behavioral Concern scale scores with large effect sizes 
(Conduct ds = 1.5 to 2.8; Negative Affect ds = 1.0 to 1.8; 
Cognitive/Attention ds =1.2 to 2.4.), as well as significant 
increases in the Adaptive Skills scale scores, again, with 
large effect sizes (Social ds = −0.7 to −1.0; Academic Func-
tioning ds = −0.8 to −1.8).

Content Validity and 
BIMAS Scale Structure
Often, evidence of the validity of any test begins with its 
theoretical framework and the procedures used to formulate 
its structure and create its content (i.e., items, scales, and 
constructs). The content validity evidence of the BIMAS has 
an extensive history. It began with early studies by Meier 
(1997, 1998, 2000, 2004) that included the examination of 
the relationships of specific items to external criteria (see 
Meier, 2000), further item/content reviews by the authors, 
and feedback by colleagues working in public schools and 
community mental health centers. These efforts resulted in 
a pool of items that were pilot tested in small scale studies. 
Following these earlier studies (e.g., Lerew, 2004) and 
reviews of the literature, a set of items were developed and 
proposed to represent behaviors that can be classified into: 
(a) externalizing behaviors; (b) internalizing behaviors; (c) 
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behaviors that are related to attentive skills; and (d) items 
related to adaptive skills that can be further divided into 
areas of socialization and academic performance and/or 
functioning. Externalizing behaviors are related to problems 
that are manifested in outward behavior and reflect a child’s 
negative reactions to his or her environment, which may 
include aggression, delinquency, and hyperactivity. Internal-
izing behaviors involve problems that are manifested in an 
inward fashion, typically of an inhibited style that could be 
described as withdrawn, lonely, depressed, and anxious. See 
Table 11.1 for the item and scale structure of the BIMAS  
(see chapter 8, Development, for a detailed discussion on 
early studies of the BIMAS items). 

As described above, the scale structure and item assignment 
detailed in Table 11.1 was arrived at through the use of 
clinical judgment and the results of empirical studies (Meier, 
1997; 1998; 2000; 2004). In order to provide empirical 
support for the scale structure, a series of confirmatory 
factor analyses (CFAs) was conducted on the normative and 
clinical samples (see chapter 9, Standardization for a descrip-
tion of the normative sample; see The BIMAS Standard as a 
Screening Tool later in this chapter for a description of the 
clinical samples). The CFAs were conducted with Maximum 
Likelihood, generalized least squares estimation. Items were 
grouped into “parcels” on the basis of intercorrelations; 
items that correlated most highly with one another were 
assigned to the same parcel (see Cattell & Burdsal, 1975, 
as well as Hughey & Burdsal, 1982, for more information 
on the parceling approach to factor analysis). The item 
parcels were loaded onto their respective scales, and the 

scales were allowed to correlate with each other. As recom-
mended by Hu and Bentler (1999) as well as Cole (1987), 
and March, Herbert, Balla, and McDonald (1988), multiple 
criteria were used to assess the fit of the model. Adequate 
fit of the model was defined as meeting minimal criteria for 
several fit indices, including the Normed Fit Index (NFI; 
Bentler & Bonett, 1980), the Non-Normed Fit Index (NNFI; 
Bentler & Bonett, 1980), the Comparative Fit Index (CFI; 
Bentler,1990), and the Steiger-Lind Root Mean Square Error 
of Approximation Index (RMSEA; Steiger & Lind, 1980, 
as cited in Browne & Cudeck, 1993). Adequate fit of the 
model was defined as NFI > .90, NNFI > .90, CFI > .90, and 
RMSEA < .10. Results indicated that the models approached 
adequate fit across all three forms. BIMAS–T fit indices 
were NFI = .91, NNFI = .87, CFI = .91, RMSEA = .13. 
BIMAS–P fit indices were NFI = .89, NNFI = .85, CFI = .90, 
RMSEA = .13. BIMAS–SR fit indices were NFI = .92, 
NNFI = .90, CFI = .93, RMSEA = .10. 

The final step in determining the appropriateness of the 
BIMAS scale structure was to intercorrelate all of the 
BIMAS scales (with data from the normative sample). This 
procedure was undertaken in order to provide evidence of 
the multidimensionality of the BIMAS; theoretical expecta-
tions would be met if all of the correlations were significant 
(indicating that the constructs are related), but not high 
enough to suggest redundancy in the scales. Tables 11.2 to 
11.4 display the results. For all three rater-types, theoretical 
expectations were met, with significant, but moderate, corre-
lations being found.
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Overview of BIMAS Standard Item Table 11.1.    Content and Scale Assignment on the BIMAS Standard  

Item
 Item Wording Behavioral Concern Scales Adaptive Scales

Teacher/Parent Self-Report Conduct Negative 
Affect

Cognitive/ 
Attention Social Academic 

Functioning

1 shared what he/she was 
thinking about.

shared my thoughts with 
others.      

2 appeared angry. felt angry.      
3 had trouble paying attention. had trouble paying 

attention.      

4 followed directions. followed directions.     
5 appeared sleepy or tired. felt sleepy or tired.      
6 was impulsive. was impulsive.      
7 spoke clearly with others. communicated clearly with 

others.      

8 appeared depressed. was depressed.      
9 engaged in risk-taking 

behavior.
did something risky.

     

10 had problems staying on 
task.

had problems staying on 
task.      

11 maintained friendships. maintained friendships.      
12 acted sad or withdrawn. was sad or withdrawn.      
13 fought with others (verbally, 

physically, or both).
fought with others (verbally, 
physically, or both).      

14 acted without thinking. acted without thinking.      
15 appeared comfortable when 

relating to others.
felt relaxed interacting with 
others.      

16 was easily embarrassed or 
felt ashamed.

was easily embarrassed or 
felt ashamed.      

17 lied or cheated. lied or cheated.      
18 had trouble remembering. had trouble remembering 

things.      

19 was generally friendly with 
others.

was friendly with others.
     

20 appeared anxious (worried 
or nervous).

was anxious (worried or 
nervous).      

21 lost his/her temper when 
upset.

lost my temper when I was 
upset.      

22 had trouble with organizing 
and planning.

had trouble with organizing 
and planning.      

23 worked out problems with 
others.

worked out problems with 
others.      

24 expressed thoughts of 
hurting himself/herself.

had thoughts of hurting 
myself.      

25 was aggressive (threatened 
or bullied others).

threatened or bullied others.
     

26 received failing grades at 
school.

received failing grades at 
school.     

27 was emotional or upset. felt emotional or upset.      
28 fidgeted. fidgeted.      
29 was suspected of using 

alcohol and/or drugs.
used alcohol and/or drugs.

     

30 worked up to his/her 
academic potential.

tried my hardest when it 
came to schoolwork.     

31 was sent to an authority for 
discipline.

was sent to an authority for 
discipline.      

32 was suspected of smoking or 
chewing tobacco.

smoked or chewed tobacco.
    

33 was prepared for class. went prepared to class.     
34 was absent from school. was absent from school.     
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BIMAS–T Standard Scale Table 11.2.    Intercorrelations  

BIMAS–T Scale

Behavioral Concern Scales Adaptive Scales

Conduct Negative Affect Cognitive/ 
Attention Social Academic 

Functioning

Behavioral 
Concern 
Scales

Conduct –
Negative Affect .55  – 
Cognitive/Attention .52 .49   –

Adaptive 
Scales

Social −.36 −.36 −.25 –
Academic Functioning −.46 −.44 −.65 .41 –

Listwise deletion of missing data was used. Note. N = 1,361. All correlations significant at p < .01 (2-tailed).

BIMAS–P Standard Scale IntercorrelationsTable 11.3.    

BIMAS–P Scale

Behavioral Concern Scales Adaptive Scales

Conduct Negative Affect Cognitive/ 
Attention Social Academic 

Functioning

Behavioral 
Concern 
Scales

Conduct –
Negative Affect .66  – 
Cognitive/Attention .65 .56   –

Adaptive 
Scales

Social −.41 −.45 −.35 –
Academic Functioning −.55 −.49 −.58 .52 –

Listwise deletion of missing data was used. Note. N = 1,396. All correlations significant at p < .01 (2-tailed).

BIMAS–SR Standard Scale IntercorrelationsTable 11.4.    

BIMAS–SR Scale

Behavioral Concern Scales Adaptive Scales

Conduct Negative Affect Cognitive/ 
Attention Social Academic 

Functioning

Behavioral 
Concern 
Scales

Conduct –
Negative Affect .68  – 
Cognitive/Attention .71 .68   –

Adaptive 
Scales

Social −.47 −.40 −.35 –
Academic Functioning −.70 −.53 −.58 .53 –

Listwise deletion of missing data was used. Note. N = 702. All correlations significant at p < .01 (2-tailed).

Relationship Between 
the BIMAS and Other 
Measures
The validity of the BIMAS was assessed by examining its 
relationship with the Conners Comprehensive Behavior 
rating Scales (Conners CBRS; Conners, 2008). The Conners 
CBRS “is a comprehensive assessment tool which assesses 
a wide range of behavioral, emotional, social, and academic 
concerns and disorders in children and adolescents” (p. 1). 
Ratings were obtained for three samples of non-clinical 
youth. Teachers (N = 112), parents (N = 127), and youth 
(N = 108) completed the respective BIMAS and Conners 
CBRS rating forms (i.e., Conners CBRS−Teacher [Conners 
CBRS−T]; Conners CBRS−Parent [Conners CBRS−P]; 
Conners CBRS−Self-Report [Conners CBRS−SR]). Table 
11.5 describes the composition of this study’s sample in 
terms of the rated youth’s gender, age, and race/ethnicity.

The correlations between the BIMAS and the Conners CBRS 
are presented in Tables 11.6 through 11.10. The mean scores 
were similar across the two tests (all means were close to 50, 
as would be expected from a non-clinical sample). Further-
more, significant correlations (p < .01) that were moderate to 

large in size were found for all relevant scale comparisons, 
providing strong evidence that the BIMAS is measuring the 
constructs it was designed to measure. 

Conduct Scale. Scores on the BIMAS Conduct scale were 
compared to scores on two Conners CBRS scales that 
assess defiant, aggressive, and potentially violent behaviors 
(i.e., Defiance/Aggression and the Violence Potential 
Indicator), as well as the DSM-IV-TR Conduct Disorder 
and DSM-IV-TR Oppositional Defiant Disorder scales 
(i.e., scales that measure the DSM-IV-TR criteria for these 
disorders; see Table 11.6). Across the three rater-types, 
the scale correlations ranged from .49 to .78 (all p < .01), 
indicating a strong level of agreement between the BIMAS 
and Conners CBRS scales.

Negative Affect Scale. Scores on the BIMAS Negative 
Affect scale were compared to scores on two Conners CBRS 
scales that assess negative mood (i.e., the empirically derived 
Emotional Distress scale as well as the DSM-IV-TR Major 
Depressive Episode scale; see Table 11.7). The scale correla-
tions were moderate to strong; across the three rater-types, 
correlations ranged from .38 to .70 (all p < .01), with the 
highest convergence occurring for the parent ratings. 
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Cognitive/Attention Scale. Scores on the BIMAS Cognitive/
Attention scale were compared to scores on three Conners 
CBRS scales (see Table 11.8), including the empirically 
derived Hyperactivity/Impulsivity scale (Hyperactivity on 
the teacher form), as well as the two DSM-IV-TR ADHD 
scales (i.e., scales that measure the DSM-IV-TR criteria 
for ADHD Predominantly Inattentive Type and ADHD 
Predominantly Hyperactive-Impulsive Type). The scale 
correlations were moderate to strong; across the three rater-
types, correlations ranged from .46 to .69 (all p < .01), with 
the highest convergence occurring for the teacher ratings. 

Social Scale. Scores on the BIMAS Social scale were 
compared to scores on the Conners CBRS DSM-IV-TR 
Autistic Disorder and Asperger’s Disorder scales (see Table 
11.9; note that these DSM-IV-TR scales are not available on 
the Conners CBRS−SR, therefore, no self-report compari-
sons are provided). Strong correlations were found for the 

teacher ratings (rs = −.69 to −.71; all p < .01), and moderate 
correlations were found for the parent ratings (rs = −.47 
to −.52; all p < .01). Note that the negative correlations are 
in the expected direction, because while higher scores on 
the BIMAS Social scale indicate better functioning, higher 
scores on the Conners CBRS scales indicate more problem-
atic functioning.

Academic Functioning Scale. Scores on the BIMAS 
Academic Functioning scale were compared to scores on 
the Conners CBRS Academic Difficulties scale (as well as 
the Language and Math subscales that are available only on 
the teacher and parent versions of the Conners CBRS; see 
Table 11.10). Across the three rater types, moderate scale 
correlations were found, ranging from −.31 to −.49 (all 
p < .01). As with the Social scale, the negative correlations 
are in the expected direction.

Demographic Characteristics of the BIMAS Standard and Conners CBRS Validity Study SamplesTable 11.5.    
Demographic Characteristic of the 
Rated Youth

Teacher Parent Self-Report

N % N % N %

Population
Non-Clinical 112 100.0 127 100.0 108 100.0
Clinical 0 0.0 0 0.0 0 0.0

Gender 
Male 59 52.7 62 48.8 64 59.3
Female 53 47.3 65 51.2 44 40.7

Race/Ethnicity 

Asian 7 6.3 4 3.1 4 3.7
African American 21 18.8 39 30.7 19 17.6
Hispanic 5 4.5 14 11.0 27 25.0
White 67 59.8 62 48.8 53 49.1
Other 12 10.7 8 6.3 5 4.6

Total 112 100.0 127 100.0 108 100.0

Age M (SD) 12.14 (2.87) 12.06 (3.15) 15.30 (2.02)

Correlations Between the BIMAS Standard Conduct Scale Table 11.6.    T-scores and Relevant Conners CBRS Scales

Conners CBRS Scale

r
Conners 
CBRS–T 

Conners 
CBRS–P 

Conners 
CBRS–SR 

Teacher Parent Self-Report M SD M SD M SD

Defiant/Aggressive Behaviors .52 .73 .64 51.1 12.0 51.7 13.7 53.3 14.6
Violence Potential Indicator .54 .74 .64 50.1 10.1 52.7 15.0 52.4 12.8
DSM-IV-TR Conduct Disorder .50 .68 .62 50.0 10.3 51.1 13.9 53.2 14.1
DSM-IV-TR Oppositional Defiant 
Disorder .49 .78 .62 53.7 13.9 50.6 12.5 51.0 11.0

BIMAS Conduct Scale M 51.9 50.9 49.0
BIMAS Conduct Scale SD 6.0 9.6 9.5

Teacher, Note. N = 112; Parent, N = 127; Self-Report, N = 108. All correlations significant at p < .01 (2-tailed).

Correlations Between the BIMAS Standard Negative Affect Scale Table 11.7.    T-scores and Relevant Conners CBRS Scales

Conners CBRS Scale

r
Conners 
CBRS–T 

Conners 
CBRS–P 

Conners 
CBRS–SR 

Teacher Parent Self-Report M SD M SD M SD

Emotional Distress .47 .70 .54 48.7 9.4 50.6 13.7 51.0 10.6
DSM-IV-TR Major Depressive 
Episode .38 .62 .56 49.8 9.1 50.0 13.1 52.0 11.5

BIMAS Negative Affect Scale M 48.5 49.2 50.8
BIMAS Negative Affect Scale SD 7.9 10.1 10.2
Teacher, Note. N = 112; Parent, N = 127; Self-Report, N = 108. All correlations significant at p < .01 (2-tailed).
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Correlations Between the BIMAS Standard Cognitive/Attention Scale Table 11.8.    T-scores and Relevant  
Conners CBRS Scales

Conners CBRS Scale

r
Conners 
CBRS–T 

Conners 
CBRS–P 

Conners 
CBRS–SR 

Teacher Parent Self-Report M SD M SD M SD

Hyperactivity/Impulsivity1 .63 .56 .46 53.0 13.8 50.3 12.0 53.0 11.9
DSM-IV-TR ADHD Inattentive .69 .53 .53 51.8 12.9 50.8 11.6 51.9 9.6
DSM-IV-TR ADHD 
Hyperactive-Impulsive .62 .56 .56 52.7 12.4 50.6 12.8 52.6 12.7

BIMAS Cognitive/Attention Scale M 49.9 47.5 49.3
BIMAS Cognitive/Attention Scale SD 11.5 9.6 10.3

1 Hyperactivity on the Conners CBRS–T.
Teacher, Note. N = 112; Parent, N = 127; Self-Report, N = 108. All correlations significant at p < .01 (2-tailed).

Correlations Between the BIMAS Standard Social Scale Table 11.9.    T-scores and Relevant Conners CBRS Scales

Conners CBRS Scale

r Conners CBRS–T Conners CBRS–P 

Teacher Parent M SD M SD

DSM-IV-TR Autistic Disorder −.69 −.47 51.4 12.7 52.9 12.3
DSM-IV-TR Asperger’s Disorder −.71 −.52 50 11.3 52.7 11.9

BIMAS Social Scale M 50.3 47.0
BIMAS Social Scale SD 9.7 9.7

Teacher, Note. N = 112; Parent, N = 127. All correlations significant at p < .01 (2-tailed). Self-Report comparisons are not made as the relevant scales 
are not available on the Conners CBRS–SR. 

Correlations Between the BIMAS Standard Academic Functioning Scale Table 11.10.    T-scores and Relevant Conners 
CBRS Scales

Conners CBRS Scale

r
Conners 
CBRS–T 

Conners 
CBRS–P 

Conners 
CBRS–SR 

Teacher Parent Self-Report M SD M SD M SD

Academic Difficulties −.49 −.40 −.49 48.9 9.1 50.4 12.5 50.6 10.5
Academic Difficulties: Language −.44 −.31 n/a 48.9 8.7 49.9 11.5 n/a n/a
Academic Difficulties: Math −.39 −.35 n/a 48.5 7.6 52.2 13.5 n/a n/a

BIMAS Academic Functioning Scale M 47.2 48.7 50.4
BIMAS Academic Functioning Scale SD 9.1 9.2 9.3

Teacher, Note. N = 112; Parent, N = 127; Self-Report, N = 108. All correlations significant at p < .01 (2-tailed). n/a = not available (the Language and 
Math subscales are not available on the Conners CBRS–SR). 

The BIMAS as a  
Screening Tool
This section presents evidence for the use of the BIMAS as 
a screening tool for emotional and behavioral difficulties. 
Several analyses were conducted in order to determine if 
the BIMAS could differentiate students with no behavior 
concerns (hereafter referred to as the non-clinical or 
normative group) from those who experience emotional/
behavioral difficulties (hereafter referred to as the clinical 
groups). If results indicated that the BIMAS scores could 
produce this level of differentiation, then this would provide 
support for the instrument’s use as a screening tool (i.e., in 
Tier 1 for Universal Screening).

In order to conduct these analyses, ratings of youth previ-
ously identified with a clinical condition were collected 
during the standardization of the BIMAS. The ratings 
were completed by teachers, parents, and students them-
selves. There were 538 teacher ratings (300 males and 238 
females), 467 parent ratings (274 males and 193 females), 
as well as 350 youth self-report ratings (180 males and 170 

females). Ratings of youth with the following diagnoses 
were collected: Disruptive Behavior Disorders (DBD; 
includes Conduct Disorder, Oppositional Defiant Disorder); 
Attention-Deficit/Hyperactivity Disorder (ADHD); Anxiety 
(includes Generalized Anxiety Disorder, Obsessive Compul-
sive Disorder, and Social Phobia); Depression (includes 
Major Depressive Disorder and Dysthymia); Pervasive 
Developmental Disorders (PDD; includes Autistic Disorder 
and Asperger’s Disorder); Learning Disorders (LD; teacher 
report only); and Developmental Delay (DD; teacher report 
only). See Table 11.11 for the breakdown of clinical diag-
nostic groups by rater, and Table 11.12 for demographic 
characteristics of the rated youth (see Data Collection in 
chapter 9, Standardization, for more information on data 
collection procedures).

Ratings from the clinical groups were compared to ratings of 
the normative sample (see chapter 9, Standardization, for a 
description of the normative sample). Specifically, analyses 
were conducted to determine if BIMAS ratings could (a) 
differentiate clinical from non-clinical group membership, 
and (b) differentiate between various clinical groups. 
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In order to assess the ability of scores on the BIMAS to 
differentiate clinical youth from non-clinical youth, two 
types of analyses were conducted. First, mean T-scores from 
the clinical sample were compared to the mean T-scores from 
the normative sample. To determine the size of the difference 
between the groups, Cohen’s d, an estimate of effect size, 
was calculated for each scale. Guidelines for interpreting 
Cohen’s d effect size are provided by Cohen (1988): small 
effect size = |0.2|; medium effect size = |0.5|; large effect size 
= |0.8|. Cohen’s d values can be interpreted as the size of the 
difference between two scores as a proportion of their pooled 
standard deviation. For example, a Cohen’s d value of 0.5 
is interpreted as a difference between two groups that is the 
size of one-half of their pooled standard deviation. 

Second, two discriminant function analyses (DFA) were run 
per rater type (i.e., teacher, parent, self-report) in order to 
determine if BIMAS scores could predict group membership 
into the non-clinical or clinical groups. For both DFAs, the 
five BIMAS scale scores (i.e., Conduct, Negative Affect, 
Cognitive/Attention, Social, and Academic Functioning) 
were used as predictors to predict group membership into the 
non-clinical or clinical sample. The first DFA used the full-
range of BIMAS scale scores in order to determine overall 
classification accuracy. The second DFA used the T-scores 
cut-off and classification criteria (i.e., greater than 60 for the 
Behavioral Concerns scales and/or a score of less than 40 
for the Adaptive Skills scales; see Interpreting T-scores in 

Clinical Samples: Primary Diagnoses by Rater Table 11.11.    

Clinical Group

Rater

Teacher Parent Self-Report Total

N % N % N % N

Disruptive Behavioral Disorders 123 22.9 70 15.0 65 18.6 258
Attention Deficit/Hyperactivity Disorder 109 20.3 117 25.1 89 25.4 315
Anxiety 55 10.2 67 14.3 56 16.0 178
Depression 60 11.2 73 15.6 62 17.7 195
Pervasive Developmental Disorders 95 17.7 86 18.4 65 18.6 246
Learning Disorders 45 8.4 n/a n/a n/a n/a 45
Developmental Delay 30 5.6 n/a n/a n/a n/a 30
Other Clinical 21 3.9 54 11.6 13 3.7 88

Total 538 100.0 467 100.0 350 100.0 1,355

n/a = not applicable.Note. 

Table 11.12.    Demographic Characteristic of the Clinical Samples

Demographic Characteristic of the 
Rated Youth

Rater

Teacher Parent Self-Report Total

N % N % N % N

Gender
Male 300 55.8 274 58.7 180 51.4 754
Female 238 44.2 193 41.3 170 48.6 601

Race/Ethnicity

Asian 2 0.4 3 0.6 2 0.6 7
African American 103 19.1 102 21.8 86 24.6 291
Hispanic 49 9.1 49 10.5 44 12.6 142
White 342 63.6 280 60.0 203 58.0 825
Other 42 7.8 33 7.1 15 4.3 90

Total 538 100.0 467 100.0 350 100.0 1,355

Age M (SD) 13.93 (3.31) 12.78 (3.44) 14.71 (1.86) –

chapter 5, Understanding and Interpreting BIMAS Scores, 
for more details) were used to identify students who might 
require some level of intervention and/or assistance (i.e., to 
simulate the use of the BIMAS as a screening tool). Several 
classification statistics (see Kessel & Zimmerman, 1993) 
were calculated to demonstrate the efficacy of the BIMAS  
as a screening tool. 

• Overall Correct Classification Rate. The percentage 
of correct group classifications made using the BIMAS 
T-scores. 

Sensitivity.•  The percentage of clinical cases correctly 
predicted by the BIMAS T-scores to belong to the 
clinical group.

Specificity.•  The percentage of normative cases correctly 
predicted by the BIMAS T-scores to belong to the 
normative group. 

• Positive Predictive Power. The percentage of youth 
identified by the BIMAS T-scores as having a clinical 
condition who, based on previous diagnosis, actually 
have a clinical condition. 

• Negative Predictive Power. The percentage of youth 
identified by the BIMAS T-scores as not having a 
clinical condition who actually do not have a clinical 
condition. 
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Finally, analyses were also conducted to determine if BIMAS 
ratings could differentiate between various clinical groups. 
Because different scales on the BIMAS are more relevant to 
specific disorders (e.g., Conduct to DBD, Negative Affect 
to Anxiety and Depression, Cognitive Attention to ADHD, 
Social to PDD), separate analyses were conducted in order 
to determine if different clinical groups scored differently 
on each of the BIMAS scales. Effect sizes and graphical 
presentation of results are provided. MANOVAs were 
conducted to assess the statistical significance of the effects 
(see appendix I for results).

The BIMAS as a Screening Tool: 
Teacher Ratings
Ratings on the BIMAS–T form were completed by 538 
teachers of students with a reported clinical diagnosis 
(see Tables 11.11 and 11.12 for sample descriptions). The 
following sections present results regarding the ability of the 
BIMAS–T ratings to differentiate clinical from non-clinical 
youth, and to differentiate between clinical groups.

Differences Between Clinical and 
Non-Clinical Groups
Table 11.13 presents the performance of the entire clinical 
sample as rated by teachers across the BIMAS–T scales. 
Since BIMAS scale scores are presented as standardized 
T-scores with a normative mean of 50 (SD = 10), results 
indicate that on the Behavioral Concerns scales, teacher 
ratings of students from the clinical sample were over 
1.5 SDs above the normative mean on the Negative Affect 
and Cognitive/Attention scales, and over 1 SD on the 
Conduct scale. Similarly, on the Adaptive scales, teacher 
ratings of students from the clinical sample were close to 1.5 
SDs below the normative mean on the Social scale and close 
to 1 SD below the Academic Functioning scale. Effect sizes, 
as assessed with Cohen’s d (in calculating effect size, the 
clinical Ms and SDs presented in Table 11.13 were compared 
to the full normative sample, where N = 1,361, M = 50 and 
SD = 10), revealed large effects for all scales and were all 
in the expected direction (positive d values on a Behavioral 
Concern scale indicate that the clinical sample mean was 
greater than the normative mean, while negative d values 
on an Adaptive scale indicate that the clinical sample mean 
was lower than normative mean). These results offer some 
initial evidence for the BIMAS–T’s ability to differentiate 
students with a clinical diagnosis from non-clinical students 
in the normative sample.

Two DFAs were performed using the five BIMAS–T scale 
scores as predictors of group membership into the normative 
sample (i.e., non-clinical) or clinical sample using either the: 

1) full-range of BIMAS scores, or 2) BIMAS cut-scores (i.e., 
greater than 60 for the Behavioral Concerns scales and/or a 
score of less than 40 for the Adaptive Skills scales).

The Wilks’ Lambda values (Full Range of Scores, Wilks’ 
Lambda = .54, χ2 [5] = 1168.1, p < .001; BIMAS Cut-Scores, 
Wilks’ Lambda = .55, χ2 [5] = 1146.3, p < .001) indicate that 
the five BIMAS predictor variables significantly discrimi-
nated between the clinical and non-clinical groups across 
all comparisons performed. The standardized discriminant 
function coefficients indicate how heavily each BIMAS–T 
variable contributed to the discrimination between the two 
groups. As the values in Table 11.14 reveal, the Negative 
Affect and Cognitive/Attention scales were the most signifi-
cantly contributing variables (for both analyses). The overall 
correct classification rate was 85.2% when the full-range of 
scores were employed, and was 82.5% when the cut-scores 
were employed, offering strong support for the use of the 
BIMAS–T as a screening tool (the classification table can 
be found in Table 11.15; see Table 11.16 for the full list of 
classification accuracy results).

Differences Between Clinical Groups
In addition to differentiating overall clinical versus 
non-clinical group membership, Table 11.17 and Figure 11.1 
provide evidence that teacher ratings on the BIMAS–T can 
discriminate youth with various specific clinical disorders 
from non-clinical youth. The mean scores for the Behav-
ioral Concern scales were well above the normative mean 
(normative M = 50, SD = 10), and for the Adaptive scales, 
the mean scores were well below the normative mean. All 
effect sizes were large. (In calculating Cohen’s d, the clinical 
Ms and SDs presented in Table 11.17 were compared to the 
full normative sample, where N = 1,361, M = 50 and SD = 
10.) Moreover, an examination of the means for each clinical 
group reveals that each clinical group has its own pattern 
of scale elevations on the BIMAS–T, and these patterns are 
in the expected direction. For example, while all scales are 
good at differentiating the DBD group from the normative 
sample, the scale with the biggest difference from the norm 
(i.e., the largest effect size) is the Conduct scale (d = 2.1). 
Similarly, Negative Affect was the most discriminating scale 
for both the Anxiety and Depression groups (d = 2.1 and 2.2, 
respectively, the Cognitive/Attention scale was the most 
discriminating scale for the both the ADHD and LD groups 
(d = 1.9 and 1.8, respectively), and the Social scale was the 
most discriminating for the PDD group (d = −1.8). 
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Table 11.13.    Clinical Sample Descriptive Statistics (T-scores) and Effect Sizes (Comparison to the Norm) Across BIMAS–T 
Standard Scales

BIMAS–T  
Standard Scales

Clinical Sample
Cohen’s d

N M SD

Conduct 516 63.5 10.9 1.3
Negative Affect 537 66.4 10.4 1.6
Cognitive/Attention 538 66.6 9.8 1.7
Social 538 35.6 10.3 −1.4
AcademicFunctioning 538 40.2 9.8 −1.0

Clinical Note. Ms (SDs) compared to values from the normative sample (N = 1,361, M = 50, SD = 10). Cohen’s d values of |0.2| = small effect, 
|0.5| = medium effect, and |0.8| = large effect. Positive d values indicate that the clinical sample score was higher than the normative sample score; 
negative d values indicate that the normative sample score was higher than the clinical sample.

Standardized Discriminant Function Coefficients of the BIMAS–T Standard ScalesTable 11.14.    
DFA Full Range of Scores BIMAS Cut-Scores

Conduct .195 .172
Negative Affect .505 .528
Cognitive/Attention .565 .508
Social -.399 .278
Academic Functioning .421 -.120

Group Classification as Predicted by Scores on the BIMAS–T Standard Scales Table 11.15.    
Predicted Group Membership

Full Range of Scores BIMAS Cut-Scores

Normative Clinical Total Normative Clinical Total

Actual Group 
Membership

Normative 1,200 199 1,399 1,167 233 1,400
Clinical 85 430 515 107 431 538
Total 1,285 629 1,914 1,274 664 1,938

BoldedNote.  values indicate correctly classified cases.

Classification Accuracy of the BIMAS–T Standard ScalesTable 11.16.    
Classification Accuracy 
Statistic

Full Range  
of Scores BIMAS Cut-Scores

Overall Correct Classification 85.2% 82.5%
Sensitivity 83.5% 80.1%
Specificity 85.8% 83.4%
Positive Predictive Power 68.4% 64.9%
Negative Predictive Power 93.4% 91.6%

Descriptive Statistics (Table 11.17.    T-scores) of the Different Clinical Samples and Effect Sizes (Comparison to the Norm) 
Across the BIMAS–T Standard Scales 

Type of Scale Scale N

DBD ADHD ANX DEP PDD LD DD 

123 109 55 60 95 45 30

Behavioral 
Concern 
Scales

Conduct
M 70.5 62.0 63.2 63.4 58.1 59.5 63.1

SD 9.0 9.5 12.0 10.0 9.8 11.3 11.2
Cohen’s d 2.1 1.2 1.3 1.3 0.8 0.9 1.3

Negative 
Affect

M 65.6 63.6 71.3 72.0 64.1 64.5 71.4
SD 10.2 8.4 10.4 8.9 11.6 10.2 10.0

Cohen’s d 1.6 1.4 2.1 2.2 1.4 1.4 2.1

Cognitive/
Attention

M 68.5 68.9 64.7 63.9 63.3 67.4 68.1
SD 9.6 8.4 11.6 9.0 11.2 6.8 9.3

Cohen’s d 1.9 1.9 1.5 1.4 1.3 1.8 1.8

Adaptive 
Scales

Social
M 35.2 39.0 34.1 36.5 31.4 33.4 37.4

SD 8.4 10.7 11.9 9.3 11.4 9.1 8.1
Cohen’s d −1.5 −1.1 −1.6 −1.4 −1.8 −1.7 −1.3

Academic  
Functioning

M 37.2 40.4 38.5 39.8 44.6 39.5 42.0
SD 8.3 8.8 11.8 9.9 9.8 10.3 10.0

Cohen’s d −1.3 −1.0 −1.1 −1.0 −0.5 −1.0 −0.8
Clinical Note. Ms (SDs) compared to values from the normative sample (N = 1,361, M = 50, SD = 10). Cohen’s d values of |0.2| = small effect, 

|0.5| = medium effect, and |0.8| = large effect. Bolded cells indicate the BIMAS–T scale with the largest effect size for each clinical group. Positive d 
values indicate that the clinical sample score was higher than the normative sample score; negative d values indicate that the normative sample score 
was higher than the clinical sample score. DBD = Disruptive Behavior Disorders, ADHD = Attention Deficit/Hyperactivity Disorder, ANX = Anxiety, 
DEP = Depression, PDD = Pervasive Developmental Disorders, LD = Learning Disorders, DD = Developmental Delay. 
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Mean Figure 11.1.    T-scores by Clinical Group: BIMAS–T Standard

DBD = Disruptive Behavior Disorders, ADHD = Attention Deficit/Hyperactivity Disorder, ANX = Anxiety, DEP = Depression, PDD = Pervasive Note. 
Developmental Disorder, LD = Learning Disorders, DD = Developmental Delay.

The BIMAS as a Screening Tool: 
Parent Ratings
Ratings on the BIMAS–P form were completed by 467 
parents of children with a reported clinical diagnosis (see 
Tables 11.11 and 11.12 for sample descriptions). The 
following sections present results regarding the ability of 
the BIMAS–P ratings to differentiate clinical versus non-
clinical group membership and to differentiate between 
clinical groups.

Differences Between Clinical and 
Non-Clinical Groups
Table 11.18 presents the performance of the entire clinical 
sample as rated by parents across the BIMAS–P scales. 
Results indicate that on the Behavioral Concerns scales, 
parent ratings of children from the clinical sample were 
approximately 1 SD above the normative mean (normative M 
= 50, SD = 10), while on the Adaptive scales, parent ratings 

of children from the clinical sample were close to 1 SD below 
the normative mean. Effect sizes, as assessed with Cohen’s d 
(in calculating effect size, the clinical Ms and SDs presented 
in Table 11.18 were compared to the full normative sample, 
where N = 1,400, M = 50 and SD = 10), revealed large effects 
for all scales and were all in the expected direction (positive 
d values on a Behavioral Concern scale indicate that the 
clinical sample mean was greater than the normative mean, 
while negative d values on an Adaptive scale indicate that 
the clinical sample mean was lower than normative mean). 
These results offer some initial evidence for the ability of 
parent’s ratings on the BIMAS–P to differentiate children 
with a clinical diagnosis from non-clinical children in the 
normative sample.

Two DFAs were performed using the five BIMAS–P scale 
scores as predictors to predict group membership into the 
normative sample or the clinical sample using either the: 1) 
full-range of BIMAS scores, or 2) BIMAS cut-scores (i.e., 
greater than 60 for the Behavioral Concerns scales and/or a 
score of less than 40 for the Adaptive Skills scales).
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Similar to the results found from the teacher ratings, 
Wilks’ Lambda values (Full Range of Scores, Wilks’ 
Lambda = .69, χ2 [5] = 688.3, p < .001; BIMAS Cut-Scores, 
Wilks’ Lambda = .67, χ2 [5] = 742.0, p < .001) indicate that 
the five BIMAS predictor variables significantly discrimi-
nated between the clinical and non-clinical groups across 
all comparisons performed. The standardized discriminant 
function coefficients indicate how heavily each BIMAS–P 
variable contributed to the discrimination between the 
two groups (see Table 11.19). The Social scale was the 
most significantly contributing variable for both DFAs. 
The overall correct classification rate was 78.3% when the 
full-range of scores was employed and was 78.6% when 
the cut-scores were employed (the classification table can 
be found in Table 11.20; see Table 11.21 for the full list of 
classification accuracy results).

Differences Between Clinical Groups
In addition to predicting overall clinical versus non-clinical 
group membership, Table 11.22 and Figure 11.2 provide 
evidence that parent ratings on the BIMAS–P can discrimi-
nate youth with various specific clinical disorders from 
non-clinical youth. The mean scores for the Behavioral 
Concern scales ranged from 0.5 SDs to just under 2 SDs 
above the normative mean (M = 50, SD = 10), and for the 
Adaptive scales, the mean scores ranged from 0.5 SDs to 1.5 
SDs below the normative mean. The majority of effect sizes 
were large with some moderate effect sizes for the ADHD 
and PDD groups. (In calculating Cohen’s d, the clinical Ms 
and SDs presented in Table 11.22 were compared to the full 
normative sample, where N = 1,400, M = 50 and SD = 10). 
Furthermore, exactly like the results found in the teacher 
ratings, an examination of the means for each clinical group 

revealed expected scale-level differences. Specifically, 
Conduct is the most discriminating scale for the DBD group 
(d = 1.9), Negative Affect is the most discriminating scale 
for both the Anxiety and Depression groups (d = 1.0 and 1.4, 
respectively), Cognitive/Attention is the most discriminating 
scale for the ADHD group (d = 1.4), and the Social scale is 
the most discriminating for the PDD group (d = −1.5).

Clinical Sample Descriptive Statistics Table 11.18.    
(T-scores) and Effect Sizes (Comparison to 
the Norm) Across the BIMAS–P Standard 
Scales 

BIMAS–P  
Standard Scales

Clinical Sample Cohen’s 
dN M SD

Conduct 467 60.3 10.5 1.0
Negative Affect 467 61.5 10.3 1.1
Cognitive/Attention 467 60.7 9.9 1.1
Social 467 38.4 9.9 −1.2
Academic 
Functioning 467 40.4 7.9 −1.0

Clinical Note. Ms (SDs) compared to values from the normative sample 
(N = 1,400, M = 50, SD = 10). Cohen’s d values of |0.2| = small effect, 
|0.5| = medium effect, and |0.8| = large effect. Positive d values indicate 
that the clinical sample score was higher than the normative sample 
score; negative d values indicate that the normative sample score was 
higher than the clinical sample.

Standardized Discriminant Function Table 11.19.    
Coefficients of the BIMAS–P Standard Scales

DFA
Full Range of 

Scores
BIMAS 

Cut-Scores

Conduct -.156 .128
Negative Affect .388 .297
Cognitive/Attention .437 .348
Social -.463 .550
Academic 
Functioning -.168 .130

Group Classification as Predicted by Scores on the BIMAS–P Standard Scales Table 11.20.    
Predicted Group Membership

Full Range of Scores BIMAS Cut-Scores

Normative Clinical Total Normative Clinical Total

Actual Group 
Membership

Normative 1,085 311 1,396 1,124 276 1,400
Clinical 93 374 467 124 343 467
Total 1,178 685 1,863 1,248 619 1,867

BoldedNote.  values indicate correctly classified cases.

Classification Accuracy of the BIMAS–P Standard ScalesTable 11.21.    
Classification Accuracy Statistic Full Range of Scores BIMAS Cut-Scores

Overall Correct Classification 78.3% 78.6%
Sensitivity 80.1% 73.4%
Specificity 77.7% 80.3%
Positive Predictive Power 54.6% 55.4%
Negative Predictive Power 92.1% 90.1%
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Descriptive Table 11.22.    Statistics (T-scores) of the Different Clinical Samples and Effect Sizes (Comparison to the Norm) 
across the BIMAS–P Standard Scales  

Type of Scale Scale N

DBD ADHD ANX DEP PDD

70 117 67 73 86

Behavioral 
Concern Scales

Conduct
M 69.1 57.9 59.6 63.6 55.2

SD 9.5 8.8 11.1 8.9 10.1
Cohen’s d 1.9 0.8 1.0 1.4 0.5

Negative Affect
M 69.1 57.9 59.6 63.6 55.2

SD 9.3 9.1 10.9 9.2 9.6
Cohen’s d 1.9 0.8 1.0 1.4 0.5

Cognitive/Attention
M 63.4 63.8 58.8 59.0 58.5

SD 8.4 9.9 9.9 7.7 10.5
Cohen’s d 1.4 1.4 0.9 0.9 0.8

Adaptive Scales

Social
M 34.6 42.2 37.4 35.4 35.3

SD 8.2 8.3 8.4 8.5 1.3
Cohen’s d −1.6 −0.8 −1.3 −1.5 −1.5

Academic Functioning
M 36.1 40.6 39.8 38.4 44.2

SD 7.3 7.4 7.8 6.8 7.5
Cohen’s d −1.4 −1.0 −1.0 −1.2 −0.6

Clinical Note. Ms (SDs) compared to values from the normative sample (N = 1,400, M = 50, SD = 10). Cohen’s d values of |0.2| = small effect, |0.5| = 
medium effect, and |0.8| = large effect. Bolded cells indicate the BIMAS–P scale with the largest effect size for each clinical group. Positive d values 
indicate that the clinical sample score was higher than the normative sample score; negative d values indicate that the normative sample score was 
higher than the clinical sample score. DBD = Disruptive Behavior Disorders, ADHD = Attention Deficit/Hyperactivity Disorder, ANX = Anxiety, DEP 
= Depression, PDD = Pervasive Developmental Disorders.

Mean Figure 11.2.    T-scores by Clinical Group: BIMAS–P Standard

DBD = Disruptive Behavior Disorders, ADHD = Attention Deficit/Hyperactivity Disorder, ANX = Anxiety, DEP = Depression, PDD = Pervasive Note. 
Developmental Disorders.
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The BIMAS as a Screening Tool: 
Self-Report Ratings
Ratings on the BIMAS–SR form were completed by 350 
youth with a reported clinical diagnosis (see Tables 11.11 
and 11.12 for sample descriptions). The following sections 
present results regarding the ability of the BIMAS–SR 
ratings to differentiate clinical from non-clinical youth, and 
to differentiate between clinical groups.

Differences Between Clinical and 
Non-Clinical Groups
Self-ratings from youth with a clinical diagnosis, like those of 
both teachers and parents, resulted in higher scores than did 
ratings from youth in the normative sample (see Table 11.23; 
ratings were approximately 0.75 to 1 SD above the normative 
M of 50 on the Behavioral Concern scales and approximately 
0.75 to 1 SD below the normative mean on the Adaptive 
scales). Furthermore, an examination of the Cohen’s d 
ratios revealed large effect sizes for all scales except for the 
Conduct scale, where the effect size was moderate. (In calcu-
lating effect sizes, the clinical Ms and SDs presented in Table 
11.23 were compared to the full normative sample, where 
N = 703, M = 50 and SD = 10.) All effect sizes were in the 
expected direction; that is, positive values on the Behavioral 
Concern scale indicate that the clinical sample means were 
greater than the normative means, while negative values on 
the Adaptive scales indicate that the clinical sample means 
were lower than the normative means.

As with the teacher and parent form analyses, two DFAs 
were performed using the five BIMAS–SR scale scores 
as predictors of group membership into the normative 
sample or the clinical sample using either the: 1) full-range 
of BIMAS scores, or 2) BIMAS cut-scores (i.e., a score 
greater than 60 for the Behavioral Concerns scales and/
or a score of less than 40 for the Adaptive Skills scales). 
The performance of the clinical samples in each case was 
statistically different than that of the comparison group of 
students in the normative sample, as indicated by the Wilks’ 
Lambda values (Full Range of Scores, Wilks’ Lambda = 
.79, χ2 [5] = 245.2, p < .001;  BIMAS Cut-Scores, Wilks’ 
Lambda = .77, χ2 [5] = 270.4, p < .001). The standardized 
discriminant function coefficients indicate how heavily 
each BIMAS–SR variable contributed to the discrimination 
between the two groups. The Negative Affect scale was the 
most significantly contributing variable for the DFA that 
utilized the full range of scores, whereas the Social scale was 
the most significantly contributing variable for the cut-scores 
DFA (see Table 11.24). The overall correct classification rate 
was 71.5% when the full-range of scores were employed, 
and was 71.8% when the cut-scores were employed (the 
classification tables can be found in Table 11.25; see Table 
11.26 for the full list of classification accuracy results).

Differences Between Clinical Groups
In addition to predicting overall clinical versus non-
clinical group membership, Table 11.27 and Figure 11.3 
provide some evidence that youth self-report ratings on the 
BIMAS–SR can discriminate youth with various specific 
clinical disorders from non-clinical youth. An examination 
of the means for each clinical group generally revealed 
expected scale-level differences and moderate to large 
effect sizes. (In calculating Cohen’s d, the clinical Ms and 
SDs presented in Table 11.27 were compared to the full 
normative sample, where N = 703, M = 50 and SD = 10.) 
Mean scores were 1 to 1.5 SDs above the normative mean 
(normative M = 50, SD = 10) for the most discriminating 
scale for each clinical group. Specifically, Conduct was the 
most discriminating scale for the DBD group with a large 
effect size (d = 1.5), Negative Affect was the most discrimi-
nating scale for both the Anxiety and Depression groups (d 
= 1.1 and 1.5, respectively) with large effect sizes, and the 
Social scale was the most discriminating for the PDD group 
with a large effect size (d = –1.4). The ADHD group was the 
one group where the group mean fell just short of being 1 
SD above the normative mean; however, a large effect size 
was still found (d = 0.8).

Clinical Sample Descriptive Statistics Table 11.23.    
(T-scores) and Effect Sizes (Comparison to 
the Norm) Across the BIMAS–SR Standard 
Scales 

BIMAS–SR  
Standard Scales

Clinical Sample Cohen’s 
dN M SD

Conduct 350 57.3 9.7 0.7
Negative Affect 350 59.2 9.7 0.9
Cognitive/Attention 350 57.3 8.2 0.8
Social 350 41.4 9.7 −0.9
Academic 
Functioning 350 42.3 8.3 −0.8

Clinical Note. Ms (SDs) compared to values from the normative sample 
(N = 703, M = 50, SD = 10). Cohen’s d values of |0.2| = small effect, 
|0.5| = medium effect, and |0.8| = large effect. Positive d values indicate 
that the clinical sample score was higher than the normative sample 
score; negative d values indicate that the normative sample score was 
higher than the clinical sample.

Standardized Discriminant Function Table 11.24.    
Coefficients of the BIMAS–SR Standard 
Scales

DFA
Full Range of 

Scores
BIMAS 

Cut-Scores

Conduct -.145 .037
Negative Affect .475 .402
Cognitive/Attention .329 .435
Social -.379 .595
Academic 
Functioning -.251 -.055
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Group Classification as Table 11.25.    Predicted by Scores on the BIMAS–SR Standard Scales  
Predicted Group Membership

Full Range of Scores BIMAS Cut-Scores

Normative Clinical Total Normative Clinical Total

Actual Group 
Membership

Normative 483 216 699 519 181 700
Clinical 83 267 350 115 235 350
Total 566 483 1,049 634 416 1,050

BoldedNote.  values indicate correctly classified cases.

Classification Accuracy of the BIMAS–SR Standard ScalesTable 11.26.    
Classification Accuracy Statistic Full Range of Scores BIMAS Cut-Scores

Overall Correct Classification 71.5% 71.8%
Sensitivity 76.3% 67.1%
Specificity 69.1% 74.1%
Positive Predictive Power 55.3% 56.5%
Negative Predictive Power 85.3% 81.9%

Descriptive Statistics (Table 11.27.    T-scores) of the Different Clinical Samples and Effect Sizes (Comparison to the Norm) 
Across the BIMAS–SR Standard Scales    

Type of Scale Scale N

DBD ADHD ANX DEP PDD

65 89 56 62 65

Behavioral 
Concern Scales

Conduct
M 64.8 53.7 57.7 59.2 53.2

SD 8.3 7.8 0.4 8.8 8.7
Cohen’s d 1.5 0.4 0.8 0.9 0.3

Negative Affect
M 57.0 55.7 60.8 65.2 60.0

SD 8.3 8.8 8.1 8.3 0.5
Cohen’s d 0.7 0.6 1.1 1.5 1.0

Cognitive/Attention
M 59.5 57.6 56.3 58.8 54.4

SD 6.4 7.4 8.6 7.9 0.3
Cohen’s d 1.0 0.8 0.6 0.9 0.5

Adaptive Scales

Social
M 39.7 47.3 41.8 38.3 36.4

SD 8.2 1.1 7.9 5.8 9.1
Cohen’s d −1.0 −0.3 −0.8 −1.2 −1.4

Academic Functioning
M 38.2 45.7 41.9 40.8 42.9

SD 7.8 7.3 9.6 6.7 8.0
Cohen’s d −1.2 −0.4 −0.8 −0.9 −0.7

Clinical Note. Ms (SDs) compared to values from the normative sample (N = 1,400, M = 50, SD = 10). Cohen’s d values of |0.2| = small effect, |0.5| = 
medium effect, and |0.8| = large effect. Bolded cells indicate the BIMAS–P scale with the largest effect size for each clinical group. Positive d values 
indicate that the clinical sample score was higher than the normative sample score; negative d values indicate that the normative sample score was 
higher than the clinical sample score. DBD = Disruptive Behavior Disorders, ADHD = Attention Deficit/Hyperactivity Disorder, ANX = Anxiety, DEP 
= Depression, PDD = Pervasive Developmental Disorders.
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Mean Figure 11.3.    T-scores by Clinical Group: BIMAS–SR Standard

DBD = Disruptive Behavior Disorders, ADHD = Attention Deficit/Hyperactivity Disorder, ANX = Anxiety, DEP = Depression, PDD = Pervasive Note. 
Developmental Disorders.

Validity of the BIMAS as a 
Progress Monitoring Tool 
The BIMAS was built to serve the purpose of progress moni-
toring. That is, initial conceptualization and early BIMAS 
research efforts (as described in chapter 8, Development) had 
the goal of developing an instrument that would help mental 
health agencies and practitioners evaluate the effectiveness 
of services and interventions. Early empirical studies (e.g., 
Meier 1997, 1998, 2000, 2004; Meier, McDougal, & Bardos, 
2008; Weinstock & Meier, 2003) examining the Intervention 
Items Selection Rules (IISRs; see chapter 8 for a detailed 
discussion on the IISRs) offer some support for the use of 
BIMAS as a progress monitoring tool. The following section 
reviews some of these studies. 

Change-Sensitivity of Early 
Versions of the BIMAS
As briefly described in chapter 8, Development, Weinstock 
and Meier (2003) compared the ability of two item selection 
methods, principal component analysis (PCA) and IISRs, 
to capture client changes on a self-report checklist which 
consisted of early BIMAS items. Participants were 615 
university counseling center clients who received treatment 
at a large university counseling center over a period of 
8 school years and they completed a 56-item self-report 
checklist at both intake and termination. The authors 
reported that 211 clients (34%) were male and 404 (66%) 
were female; 84% of the sample identified themselves as 
White, 6% were Asian, 6% were African-American, 3.5% 
were Hispanic, and 5% were Native American. Most clients 
were single (77%). Students ranged in age from 17 to 54 
(M = 24.48, SD = 5.69), and the mean number of sessions 
attended was 10.84 (SD = 7.15).
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It was found that the use of IISRs and PCA item selection 
methods resulted in scales with differing psychometric prop-
erties. While the IISRs and PCA methods produced scales 
with high and roughly equivalent reliability estimates (α 
= .84 and .88 at intake and termination on the 8-item PCA 
Scale; α = .90 and .93 for the 25-item IISRs Scale at intake 
and termination, respectively). Effect size (ES) for the IISRs 
scale considerably exceeded those from the PCA scale (ES = 
.47 for the PCA Scale; ES = .74 for the IISRs Scale)2. These 
findings supported the hypothesis that trait-based, individual 
difference methods of item evaluation and selection (i.e., 
PCA) may not be optimal for measuring change-sensitive 
constructs. Moreover, the 25-item IISRs scale was roughly 
half the length of the original 56-item checklist, an important 
consideration in outcome assessment where the scale’s 
length can influence both data quality and the respondent’s 
willingness to complete the form. 

In another study by Meier (2004), the change-sensitivity of 
items and subscales (i.e., the items’ and subscales’ effec-
tiveness in progress monitoring) in an early version of the 
BIMAS called the Teacher/Counselor Elementary Student 
Outcomes Form (TCESOF) was evaluated using two 
samples of elementary school students receiving counseling. 
The TCESOP is a 22-item brief outcome measure completed 
by a teacher, counselor, or other school personnel familiar 
with a child of elementary school age who is completing such 
psychosocial interventions as counseling, psychotherapy, or 
family therapy. Teachers completed the TCESOF for 183 
students at intake, and 130 TCESOF ratings were available at 
follow-up; a total of 88 matches were found between intake 
and follow-up forms. Demographic information available at 
intake for 153 students indicated that most were in Grades 
1 (12%), 2 (17%), 3 (21%), 4 (15%), 5 (15%), and 6 (11%). 
Eighty-seven percent of the sample were White, 4% were 
African-American, and 4% Biracial; 65% were male and 
35% were female. Students attended schools in about a half a 
dozen school districts in suburban and rural areas in upstate 
New York. Teachers were instructed to rate how often each of 
the behaviors, events, or situations occurred during the past 
month on the following scale: Never, Rarely, Sometimes, 
and Often. Never was explicitly defined as 0 instances of the 
behavior during the past month; Rarely as 1 time; Sometimes 
as 2–15 times; and Often as 16–30 times.  

Overall, scales constructed based on IISRs evidenced 
greater sensitivity to change than the original full set of 
items. These change-sensitive scales included the Positive 
Change scale (i.e., items that evidenced an improvement 
over time; 5 items) and the Negative Change scale (i.e., 
items that evidenced a worsening of scores from intake to 
follow-up; 2 items). These change-sensitive scales showed 
2 ES was computed using the most commonly employed method for 

calculating ES with multi-item scales: the mean of the post-test 
(at termination) was subtracted from the mean of the pre-test (at 
intake), and then divided by the pooled standard deviation).

adequate internal consistency assessed by Cronbach’s alpha 
(α ranged from .37 [on the 2-item Negative Change scale] 
to .79). Moreover, larger ES was also evidenced on change-
sensitive scales. ES was found to be .37 and -.21 on the 
Positive Change and Negative Change scales, respectively, 
compared to: (a) ES = .21 for the original item set with 22 
items; (b) ES = .16 for a shorter version of the original item 
set (18 items) constructed for general screening purposes, 
called the Revised-Original scale; (c) ES = .25 on the 
Strength scale which consists of 11 items strictly assessing 
positive behaviors (i.e., not constructed based on IISRs 
procedures), and (d) ES = .12 on the Distress/Problems 
scale which comprised 11 negatively worded items (also 
not based on IISRs). 

Other studies have also replicated the above results using 
samples from a broader range of psychosocial interven-
tions. Meier, McDougal, and Bardos (2008), for example, 
examined the psychometric properties of a preliminary 
version of the BIMAS employed with parents of elementary 
school-aged children. Youth in the study received services 
from community mental agencies that provided individual, 
family, and group interventions to children, adolescents, 
and families in urban, suburban, and rural communities. 
Parents completed the outcome measure for 896 elemen-
tary school-aged children (66% identified as male and 34% 
as female). Sixty percent of the sample were White, 20% 
African-American, 8% Hispanic, 4% Biracial, 2% Native 
American, 3% Asian, and 3% Other. Mothers (67%) were the 
primary providers of data, and parents reported their child’s 
school grade as 12% in Kindergarten, 14% in Grade 1, 13% 
in Grade 2, 14% in Grade 3, 19% in Grade 4, 15% in Grade 
5, 11% in Grade 6, and remaining 2% in Grades 7-10. 

Results indicated that scales formed with change-sensitive 
items evidenced adequate reliability estimates and larger 
effect sizes than scales that comprised the original item pool 
or a shorter list of items comprising the Total Screening 
scale (developed to be a stable indicator of mental health 
problems). Reliability estimates were adequate for the 
32-item Original scale (α = .88 at both intake and follow-up), 
the 14-item Total Screening scale (α = .80 and .84 at intake 
and follow-up, respectively), and for the group of Interven-
tion Sensitive scales (α ranged from .74 to .83). Reliability 
values indicate that all scales have sufficient internal 
consistency for subsequent use and interpretation. Because 
participant heterogeneity can decrease the power to detect 
treatment effects (Lipsey, 1998), scale results were computed 
for the largest homogeneous subgroups in the dataset (i.e., 
for the total sample, boys and girls, and Caucasian boys); 
the Original and Screening scales have lower ESs (ES = .15 
and .21 for the two scales, respectively) than Intervention-
Sensitive scales (ES ranged from .25 to .43). 
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Thus, the above studies as well as other studies by Meier 
(1997, 1998, 2000) consistently provided empirical evidence 
that items (and their resulting aggregate scales) differ in 
their change-sensitivity compared to measures constructed 
using traditional, trait-based methods. Scales constructed 
using IISRs, like the BIMAS, produce briefer scales that 
are more sensitive to the effects produced by psychosocial 
interventions.

Change-Sensitivity of the BIMAS
During the standardization of the BIMAS, a validity study 
was conducted to monitor the effectiveness of using the 
BIMAS as a progress monitoring tool. Specifically, a few 
sites that participated in the data collection also agreed to 
offer post-treatment data on some of the students who were 
receiving mental health services. In one such study, the 
BIMAS was used to monitor the progress of 46 students 
who participated in an anger management intervention. The 
sample consisted of 32 males and 14 females. There were 30 
African American, 2 Hispanic, and 14 White students. The 

students’ ages ranged from 12 to 18 years old. The BIMAS 
was used to collect data prior to, and after, the completion 
of the intervention. The students’ behaviors were rated 
by their teachers, parents, and by the youth themselves. 
Figure 11.4 and Tables 11.28 to 11.30 present the pre- and 
post-intervention data for the anger management group. 
Results from this study provide evidence that the BIMAS 
is sensitive to change, as it was effectively able to capture 
significant decreases in the Behavioral Concern scales as 
well as significant increases in the Adaptive Skills scales. 
Effect sizes (presented as Cohen’s d ratios) revealed a large 
effect (i.e., all effect sizes ≥ |0.8|) across all rater-types and 
all scales, with the exception of the Social scale on the 
BIMAS–T where a moderate effect was found (d = −0.7). 
All effect sizes were in the expected direction, indicating an 
improvement in functioning: positive effect sizes were found 
on the Behavioral Concern scales (i.e., scores decreased 
from pre-test to post-test), and negative effect sizes were 
found on the Adaptive scales (i.e., scores increased from 
pre-test to post-test).

Anger Management Treatment Group: Pre- to Post-Treatment BIMAS Standard Figure 11.4.    T-scores
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Pre- to Post-Performance of an Anger Management Treatment Group: BIMAS–T Standard Table 11.28.    T-Scores  
BIMAS–T Scale Pre-Test Post-Test t Cohen’s d

Conduct
M 65.9 59.3

9.2 1.5
SD 4.8 3.7

Negative Affect
M 63.0 53.9

6.6 1.0
SD 10.7 7.7

Cognitive/Attention
M 63.3 55.3

7.3 1.2
SD 6.6 6.9

Social
M 30.0 34.4

−3.4 −0.7
SD 5.5 7.2

Academic Functioning
M 41.9 45.7

−5.2 −0.8
SD 4.9 4.1

NNote.  = 46. All ts significant, p < .01. Cohen’s d values of |0.2| = small effect, |0.5| = medium effect, and |0.8| = large effect. Positive d values 
indicate that the Pre-Test score was higher than the Post-Test score; negative d values indicate that the Pre-Test score was lower than the post-test score.

Pre- to Post-Performance of an Anger Management Treatment Group: BIMAS–P Standard Table 11.29.    T-Scores
BIMAS–P Scale Pre-Test Post-Test t Cohen’s d

Conduct
M 66.6 53.5

12.7 2.6
SD 5.8 4.3

Negative Affect
M 60.8 47.1

10.4 1.7
SD 9.5 6.9

Cognitive/Attention
M 59.4 49.5

10.3 2.0SD 5.4 4.6

Social
M 31.7 37.5

−4.7 −1.0SD 4.9 6.9

Academic Functioning
M 40.0 45.7

−7.3 −1.3SD 4.4 4.1
NNote.  = 46. All ts significant, p < .001. Cohen’s d values of |0.2| = small effect, |0.5| = medium effect, and |0.8| = large effect. Positive d 

values indicate that the Pre-Test score was higher than the Post-Test score; negative d values indicate that the Pre-Test score was lower than the 
Post-Test score.

Pre- to Post-Performance of an Anger Management Treatment Group: BIMAS–SR Standard Table 11.30.    T-Scores
BIMAS–SR Scale Pre-Test Post-Test t Cohen’s d

Conduct
M 65.5 52.2

13.8 2.8SD 5.4 3.8

Negative Affect
M 59.2 44.6

11.5 1.8
SD 9.8 6.5

Cognitive/Attention
M 62.7 49.6

12.9 2.4SD 6.6 4.2

Social
M 35.1 39.5

−4.5 −0.8SD 6.2 4.8

Academic Functioning
M 38.9 46.2

−10.1 −1.8
SD 5.0 3.0

NNote.  = 46. All ts significant at p < .001 Cohen’s d values of |0.2| = small effect, |0.5| = medium effect, and |0.8| = large effect. Positive d values 
indicate that the Pre-Test score was higher than the Post-Test score; negative d values indicate that the Pre-Test score was lower than the Post-Test 
score.


