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An Assessment of the Internal Structure of the
CANS

In a recently published article by Childs and colleagues, the authors
carefully study the internal structure of the Child and Adolescent
Needs and Strengths (CANS) to evaluate its validity. The summary of
their findings does not conclude a strong support for the internal
structure of the CANS.

• The authors question the
‘validity’ of the CANS
(translation: number of
domains should be equal to
the number of latent factors)

• The authors question the
‘internal consistency’ of the
CANS
(translation: high positive
correlation of items within a
domain and low correlation
of items between domains)

Figure: Childs, K.K., Bryson, S.L., Soderstrom, M.F. and Reed, A.,
2024. An Assessment of the Internal Structure of the Child and
Adolescent Needs and Strengths (CANS) Using Two Samples of
High-Risk Adolescents. Children and Youth Services Review, 156,
p.107365.
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An Assessment of the Internal Structure of the
CANS

The authors used Confirmatory Factor Analysis (CFA) to examine the
internal structure of the CANS. Their tested model is depicted below.

Figure: Figure 1 from Childs, et.al., (2024) outlining the internal structure of the CANS. 3 / 19
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• “[...] the hypothesized
6-factor structure of the
CANS did not produce a
strong fit of the model to the
data, regardless of the
sample analyzed.”

• “[...] additional studies on
the psychometric properties
of the CANS, using both
EFA and CFA, are
necessary.”

• “[...] identify the covariance
structure of CANS items.”

Figure: Childs, K.K., Bryson, S.L., Soderstrom, M.F. and Reed, A.,
2024. An Assessment of the Internal Structure of the Child and
Adolescent Needs and Strengths (CANS) Using Two Samples of
High-Risk Adolescents. Children and Youth Services Review, 156,
p.107365.
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Common Factors: A Very Brief Overview

• Why statistical variables are
intercorrelated?

• Spearman’s (1904)
celebrated hypothesis was
that mental tests were
intercorrelated because they
had a single general factor
in common; if factor were
partialed out, no
correlations would remain.

• The generalization to multiple common factors by Spearman,
Thurstone, Guttman and others remains a partial-correlation
approach.

5 / 19



An Assessment
of the Internal

Structure of the
Child and

Adolescent
Needs and
Strengths

(CANS): When
“Good”

Indicators Are
Bad, and “Bad”
Indicators Are

Good

Olga
Vsevolozhskaya

One Common Factor Model

Y1 = λ1F + δ1

Y2 = λ2F + δ2

Y3 = λ3F + δ3

cov(F, δi) = 0

cov(δi, δi) = 0

cov(Yi, Yj | F ) = 0

(translation: factorial causation; factors are independent of errors;
errors are independent; given the factor, observed variables are
independent of one another)
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Two Orthogonal Common Factors Model

Y1 = λ11F1 + λ12F2 + δ1

Y2 = λ21F1 + λ22F2 + δ2
...

Y6 = λ61F1 + λ62F2 + δ6

cov(F1, δi) = cov(F2, δi) = 0

cov(δi, δi) = 0

cov(Yi, Yj | F1, F2) = 0

cov(F1, F2) = 0

F1 and F2 are common factors because they are shared by ≥ 2
variables.
F1 and F2 are orthogonal (i.e., independent).
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Two Oblique Common Factors Model

Y1 = λ11F1 + λ12F2 + δ1

Y2 = λ21F1 + λ22F2 + δ2
...

Y6 = λ61F1 + λ62F2 + δ6

cov(F1, δi) = cov(F2, δi) = 0

cov(δi, δi) = 0

cov(Yi, Yj | F1, F2) = 0

cov(F1, F2) ̸= 0

F1 and F2 are common oblique (i.e., dependent) factors
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Exploratory Factor Analysis

x1 = λ11ξ1 + λ12ξ2 + δ1

x2 = λ21ξ1 + λ22ξ2 + δ2
...

x6 = λ61ξ1 + λ62ξ2 + δ6

cov(ξ1, ξ2) ̸= 0

ξ1 and ξ2 are common orthogonal factors
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Confirmatory Factor Analysis

x1 = λ11ξ1 + 0 · ξ2 + δ1

x2 = λ21ξ1 + 0 · ξ2 + δ2
...

x6 = 0 · ξ1 + λ62ξ2 + δ6

cov(ξ1, ξ2) ̸= 0

ξ1 and ξ2 are non-common oblique factors
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Conclusion 1

When Childs and colleagues contrast their weak finding of 6 latent
factors to 10 latent cluster found by Kate Cordell, they make
inappropriate comparisons.
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Conclusion 2

Under common factor theory, implemented through exploratory factor
analysis (more on this in next slides), multiple latent factors can
jointly cause observations, so non-zero correlation of items from
different domains are expected.

Question: Why is it a very bad idea to expect to find the same
number of common factors as the number of domains in the CANS?

12 / 19



An Assessment
of the Internal

Structure of the
Child and

Adolescent
Needs and
Strengths

(CANS): When
“Good”

Indicators Are
Bad, and “Bad”
Indicators Are

Good

Olga
Vsevolozhskaya

Common Factor Analysis

Louis Guttman in his paper entitled “SOME NECESSARY
CONDITIONS FOR COMMON-FACTOR ANALYSIS” (1954) writes:
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Common Factor Analysis

In common-factor theory, it is hypothesized that each xji, can be
expressed as the sum of a common part,cji, and a unique part, uji:

xji = cji + uji,

where the rank of cji is of basic importance. Furthermore, the total
variance of xji, taken as unity, is the sum of the variances of its
common and unique parts:

σ2
cj + σ2

uj
= 1.

The way common-factor theory “explains” the observed
intercorrelations ρjk is by means of its fundamental factor equation,

ρjk = E(cji, cki), j ̸= k.
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Common Factor Analysis

In matrix notation, common-factor theory assumes that an arbitrary
rectangular matrix S of rank r need to be factored in the form FP, ,
where F has r columns and P has r rows.

S = FP
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Common Factor Analysis
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Common Factor Analysis

How many latent orthogonal factors can one expect to find using
Exploratory Factor Analysis?
Louis Guttman shows that it is at least as many as the number of
eigenvalues greater than one of the empirical correlation matrix,
R = 1

N SS′.

BUT all non-zero eigenvalues of item intercorrelations, R = 1
N SS′,

are the same as non-zero eigenvalues of subject intercorrelations
S′S!
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Conclusion 3

If you perform an exploratory factor analysis and expect to find the
same number of orthogonal common factors as the number of
domains (e.g., 6) then you implicitly assume that the number of latent
children typologies in your population is also equal to the number of
domains.
• We want the number of latent factors discovered through EFA be

greater then the number of domains.
• The attempt to map each domain to an orthogonal latent factor

is likely to be futile to begin with. Otherwise, it could only be
used in a very specific population with a rigid small number of
orthogonal latent typologies that equate exactly to the number of
domains.

• The results are highly dependent on the empirical correlation
matrix ⇒ more items means more orthogonal latent factors.
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