




Evidence of External Validity
Given that the CPAA has demonstrated an appropriate distribution of scores, internal consistency  and reliability, 
it is also essential for the assessment to display evidence of external validity  - demonstrating that it actually 
measures what it is intended to measure. External validity  is assessed through an analysis of the CPAA’s 
relationship to other instruments designed to measure similar constructs. 

Using a concurrent  validity design, three separate studies were conducted using the CPAA in five schools. A 
total of 828 children in First through Third Grades in the Maricopa School District in Arizona provided data for 
external validation. The CPAA was measured against the Dynamic Indicators of Basic Early Literacy Skills 
(DIBELS) with 393 children in first grade, against the Terra Nova Achievement Test (TN) with 269 children in 
second grade and against the Arizona Instrument to Measure Standards (AIMS) with 166 children in third 
grade. All studies were conducted in the spring of 2006.

Correlation with DIBELS

DIBELS is a fluency assessment of basic reading skills for children in kindergarten through sixth grade. The 
DIBELS comprise a developmental sequence of one-minute measures: recognizing initial sounds, naming the 
letters of the alphabet, segmenting the phonemes in a word, reading nonsense words, oral reading of a passage, 
retelling, and word use. These measures assess phonological awareness, the alphabetic principle, vocabulary, 
accuracy  and fluency  in reading connected text and comprehension. Each measure has been researched and 
demonstrated to be a reliable and valid indicator of early literacy development. 

The letter naming, nonsense word, and phonemic segmentation components of DIBELS and the CPAA were 
administered to 166 children in the spring of 2006. The results of the CPAA were compared to the raw score and 
risk categorization metrics provided by DIBELS. 

The overall results of DIBELS (collapsing letter naming fluency, phonemic segmentation fluency, and nonsense 
word fluency into a single variable) were examined against the overall results for the literacy  section of the 
CPAA. A correlation of 0.55 was discovered, demonstrating that there is a  significant correlation between the 
two measures (see Table 18 below).

Table 18: Correlation matrix for the CPAA Literacy raw score and the overall DIBELS Risk Categorization 
and Index.

First Grade (N=393)
CPAA Literacy

DIBELS Risk Categorization 0.55
DIBELS Index 0.55

Each subtest of the DIBELS was further compared to the relevant literacy sub-concepts of the CPAA and the 
general domain of literacy. The DIBELS subtest of letter naming fluency  was compared to (a) the CPAA 
literacy domain, and (b) the CPAA phonics concept sub-assessment. A correlation of 0.46 was found between 
CPAA literacy  and DIBELS letter naming and of approximately 0.3 between the CPAA phonics sub-assessment 
and DIBELS letter naming. 
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Table 19: Correlation matrix for the CPAA Literacy and Phonics scores with the DIBELS Letter Naming 
sub-tests.

First Grade (N=393)
CPAA Literacy 
(domain) 

CPAA Phonics 
(concept)

Letter Naming Fluency 0.46 0.28
Letter Naming Risk 0.46 0.33

Similarly, the DIBELS nonsense word fluency assessment was compared to (a) the CPAA literacy domain and 
(b) the CPAA reading concept sub-assessment There was a correlation of approximately 0.55 between the 
overall CPAA literacy assessment and the DIBELS sub-test in nonsense word fluency. Looking more closely at 
the CPAA sub-assessment for reading - ostensibly, the most closely related concept to DIBELS nonsense word 
fluency - a correlation of around 0.5 was found.

Table 20.  Correlation matrix between the CPAA Literacy and Reading scores with the DIBELS Nonsense 
Word fluency sub-tests.

First Grade (N=393)
CPAA Literacy 
(domain)

CPAA Reading 
(concept)

Nonsense Words Fluency 0.56 0.5
Nonsense Words Risk 0.55 0.48

Finally, the DIBELS sub-test of phonemic segmentation fluency was compared to (a) the CPAA literacy domain 
and (b) the phonemic awareness concept sub-assessment . A weaker - but still statistically  significant - 
correlation was found between the DIBELS phonemic segmentation fluency and the CPAA phonemic 
awareness concept. This could be due to the fact that  the CPAA phonemic awareness assessment consists of a 
number of different question types - of which phonemic segmentation is just one. However, there was a 
correlation of approximately  0.35 between the overall score for the CPAA literacy domain and the DIBELS 
phonemic segmentation sub-test. 

Table 21: Correlation matrix between the CPAA Literacy and Reading scores with the DIBELS Phonemic 
Segmentation fluency sub-tests.

First Grade (N=393)

CPAA Literacy 
(domain)

CPAA Phonemic 
Awareness 
(concept)

Phonemic Segmentation Fluency 0.38 0.16
Phonemic Segmentation Risk 0.34 0.12

Overall, there were significant correlations observed between DIBELS and the literacy components of the 
CPAA. This provides evidence of the CPAA’s external validity.
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Correlation with the Terra Nova Achievement Test

The Terra Nova Achievement Test (TN) is a series of achievement tests designed to assess student proficiency 
in reading, language arts, and mathematics. The TN is one of the most widely used standardized achievement 
tests in the U.S. and has been throughly validated in the field. 

In May 2007, 269 children in Second Grade were administered the CPAA and the TN. The results of the CPAA 
were compared to the percentile scores provided by the TN. The results of the TN and overall performance on 
the CPAA uncovered a large and significant correlation of 0.69, see Table 22. 

Table 22: Correlation matrix for the CPAA overall raw score (literacy and mathematics) and the overall 
Terra Nova index of percentile scores across language arts, reading and mathematics.

Second Grade (N=269)Second Grade (N=269)
CPAA Overall

TN Overall 0.69

Further analysis of the various concepts of the CPAA mathematics assessment (numeracy, patterns and 
functions, measurement, and operations) and the TN math sub-test led to a discovery of large and significant 
relationships (see Table 23).

Table 23: Correlation matrix between the CPAA math assessment - and relevant concept sub-assessments - 
with the overall Terra Nova sub-test in mathematics.

Second Grade (N=269)
CPAA Math CPAA 

Numeracy
CPAA 
Patterns and 
Functions

CPAA 
Measurement

CPAA 
Operations

TN Math 0.69 0.49 0.38 0.63 0.47

The literacy concepts of the CPAA were also compared with the TN scores for the language arts and reading 
sections. Generally speaking, there is a high correlation between the overall CPAA literacy score and the TN 
language arts and reading subtests. Furthermore, there is a high degree of correlation between each of the 
literacy concepts and the TN language arts and reading subtests (see Table 24).

Table 24. Correlation matrix for the CPAA literacy assessment - and relevant concept sub-assessments - 
with the overall Terra Nova sub-test in language arts and mathematics.

Second Grade (N=269)
CPAA 
Literacy

CPAA 
Phonemic 
Awareness

CPAA Writing 
Mechanics

CPAA 
Reading

TN Language Arts 0.49 0.36 0.38 0.37
TN Reading 0.55 0.43 0.39 0.42

Overall, significant  correlations were observed between Terra Nova Achievement Test and the literacy and 
mathematics components of the CPAA. This provides evidence for the external validation of the CPAA.
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Correlation with the Arizona Instrument to Measure Standards (AIMS)

The Arizona Instrument to Measure Standards (AIMS) is the state-wide test administered to all third graders in 
Arizona. The AIMS measures student skills in language arts, reading and mathematics. In May 2007, the CPAA 
and the AIMS were administered to 166 students in Third Grade. The results of the CPAA were compared to the 
percentile scores provided by the AIMS, revealing a large and significant relationship (see Table 25).

Table 25: Correlation matrix for the CPAA overall raw score (literacy and mathematics) and the overall 
Arizona Instrument to Measure Standards (AIMS) index of percentile scores across language arts, reading 
and mathematics.

Third Grade (N=166)
CPAA Overall

AIMS Overall 0.76

The literacy  concepts of the CPAA were compared with the AIMS scores for language arts and reading. A 
through analysis of the concepts of the CPAA mathematics assessment and the AIMS math assessment led to a 
discovery of large and significant relationships (see Table 26).

Table 26: Correlation matrix for the CPAA math assessment and relevant concept sub-assessments with the 
overall AIMS mathematics sub-test.

Third Grade (N=166)
CPAA Math CPAA 

Numeracy
CPAA Patterns 
and Functions

CPAA 
Measurement

CPAA 
Operations

AIMS Math 0.65 0.54 0.35 0.4 0.59

In a parallel analysis of the CPAA literacy assessment and the AIMS language arts and reading sub-tests, a 
similar pattern of results was discovered. A high degree of correlation exists between the CPAA literacy 
components and the AIMS language arts and reading sub-tests.

Table 27.  Correlation matrix for the CPAA literacy assessment and relevant concept sub-assessments with 
the overall AIMS language arts and reading sub-test.

Third Grade (N=166)
CPAA Literacy CPAA Writing 

Mechanics
CPAA Reading 
Mechanics

CPAA Reading 
Comprehension

AIMS Language Arts 0.67 0.58 0.39 0.49
AIMS Reading 0.67 0.54 0.36 0.53

Overall, significant correlations were observed between the Arizona Instrument to Measure Standards (AIMS) 
and the literacy and mathematics components of the CPAA, providing additional evidence of the CPAA’s 
external validity.
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