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We evaluated the psychometric properties of the Cambridge Face Memory Test (CFMT; Duchaine &
Nakayama, 2006). First, we assessed the dimensionality of the test with a bifactor exploratory factor
analysis (EFA). This EFA analysis revealed a general factor and 3 specific factors clustered by targets
of CFMT. However, the 3 specific factors appeared to be minor factors that can be ignored. Second, we
fit a unidimensional item response model. This item response model showed that the CFMT items could
discriminate individuals at different ability levels and covered a wide range of the ability continuum. We
found the CFMT to be particularly precise for a wide range of ability levels. Third, we implemented item
response theory (IRT) differential item functioning (DIF) analyses for each gender group and 2 age
groups (age! 20 vs. age! 21). This DIF analysis suggested little evidence of consequential differential
functioning on the CFMT for these groups, supporting the use of the test to compare older to younger,
or male to female, individuals. Fourth, we tested for a gender difference on the latent facial recognition
ability with an explanatory item response model. We found a significant but small gender difference on
the latent ability for face recognition, which was higher for women than men by 0.184, at age mean 23.2,
controlling for linear and quadratic age effects. Finally, we discuss the practical considerations of the use
of total scores versus IRT scale scores in applications of the CFMT.

Keywords:Cambridge face memory test, differential item functioning, dimensionality, group difference,
item response theory
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The task of recognizing faces is pervasive in our daily social
interactions but the systematic study of individual differences in
face recognition ability is relatively young. To study face recog-
nition in the normal population, different laboratories often use
their own set of idiosyncratically developed measures to suit their
research questions. Although sometimes the variability on these
tasks is examined and related to other variables, it is rarely pre-
ceded by evaluation of the reliability and validity of test scores
(e.g., Konar, Bennett, & Sekuler, 2010; Richler, Cheung, & Gau-

thier, 2011). In contrast, neuropsychological studies of face pro-
cessing have relied on standardized tests since the early 1980Õs
(Benton et al., 1983; Warrington, 1984), but more recent work has
questioned the construct validity of performance on these tests: in
particular, a normal score on these instruments can be obtained
even when the internal face features are deleted, with only the hair
or eyebrows available, suggesting that these tests allow a number
of possible strategies, may not measure a unidimensional con-
struct, and may be unsuitable for comparing different groups (e.g.,
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items. Theoretically, it allowed us to conduct the broadest test of
the hypothesis that some qualitative change might happen over the
adult age span.

The three-parameter (unidimensional) item response model fit
well for each age groupÕs data. Table 5 presents DIF results for the
younger group (G1; reference group;N " 1,271) and the older
group (G2; focal group;N " 1,226) and DIF detection results.
Fourteen items (Items 4, 5, 6, 7, 13, 21, 28, 29, 31, 35, 45, 49, 58,
and 69) were detected as DIF items with the two detection methods
and 6 items (Items 22, 25, 32, 33, 57, and 64) were detected as DIF
items with the three detection methods. There were six items with
a large DIF magnitude (Items 5, 22, 32, 49, 54, and 57), based on
NCDIF.

To ask if the two age groups can be scored and compared on
the same scale in the presence of DIF items, we again consid-
ered that the mean score of the older age group (coded as 1) was
0.240 (SE" 0.043,z " 5.554,p value" 0.000) points higher
than the mean of the younger age group (coded as 0) on the
standardizedlatent trait continuum using all 72 items (includ-
ing DIF items), and the mean score of the older age group was
0.277 (SE" 0.044,z " 6.309,p value" 0.000) points higher
that of the younger age group using only the 52 non-DIF

items.18 The scale distortion by DIF items was negligible.
Second, scores calibrated separately by age group and scores
calibrated with all persons were highly correlated (PearsonÕs
correlation" 0.99; KendallÕs tau-a" 0.90). This indicates that
relative ordering of personsÕ scores changes little using a sep-
arate scaling for the two age groups.

Step 3. Gender Group Differences

Polynomial regression was applied because there is a nonlin-
ear relationship between age and the total scores graphically. A
polynomial in age centered on a mean age (23.2), gender, and
their interactions were included as covariates on the latent
ability variable in the explanatory item response model. A
dummy variable was created for the gender group (female" 0
and male" 1). The best-fit model has the intercept estimate
(0.159, 95% CI [0.108, 0.211]), the linear age effect estimate

18 For the results of 52 non-DIF items, item parameters of a three-
parameter unidimensional item response model were estimated using 52
non-DIF items and then IRT scale scores were calculated based on the
estimated item parameters for the mean score calculation.

Table 4
Item Parameter Estimates (SEs) of a Three-Parameter Unidimensional Item Response Model

Item Target a (SE) b (SE) c (SE) Item Target a (SE) b (SE) c (SE)

1 1 1.01 (0.24) %5.67 (1.12) 0.00 (0.07) 37 2 2.24 (0.43) %1.94 (0.30) 0.30 (0.02)
2 1 1.30 (0.16) %3.65 (0.32) 0.00 (0.01) 38 5 1.23 (0.12) 0.64 (0.06) 0.00 (0.18)
3 1 1.43 (0.19) %3.04 (0.50) 0.15 (0.32) 39 1 2.11 (0.20) %1.13 (0.22) 0.23 (0.02)
4 2 1.36 (0.16) %3.55 (0.30) 0.00 (0.01) 40 6 1.93 (0.25) %0.68 (0.13) 0.40 (0.10)
5 2 1.13 (0.13) %3.49 (0.42) 0.00 (0.21) 41 3 1.91 (0.20) 0.17 (0.05) 0.40 (0.06)
6 2 1.19 (0.19) %3.34 (0.97) 0.19 (0.57) 42 1 2.81 (0.25) %0.17 (0.16) 0.19 (0.02)
7 3 1.04 (0.21) %5.18 (0.83) 0.00 (0.05) 43 4 1.38 (0.16) %0.35 (0.07) 0.26 (0.06)
8 3 1.08 (0.15) %4.24 (0.47) 0.00 (0.01) 44 3 2.35 (0.21) %1.39 (0.41) 0.27 (0.04)
9 3 1.69 (0.20) %3.38 (0.26) 0.00 (0.01) 45 6 1.29 (0.19) 0.59 (0.07) 0.50 (0.13)

10 4 1.55 (0.19) %3.47 (0.28) 0.00 (0.00) 46 2 1.98 (0.24) %0.76 (0.26) 0.32 (0.03)
11 4 1.18 (0.13) %3.39 (0.27) 0.00 (0.00) 47 5 1.17 (0.14) %0.18 (0.07) 0.31 (0.09)
12 4 1.37 (0.18) %3.39 (0.59) 0.01 (0.44) 48 1 2.88 (0.29) %0.67 (0.90) 0.33 (0.03)
13 5 1.24 (0.11) %2.64 (0.17) 0.00 (0.01) 49 6 0.72 (0.18) 0.34 (0.13) 0.35 (0.20)
14 5 1.24 (0.12) %3.04 (0.22) 0.00 (0.00) 50 4 1.44 (0.19) 1.58 (0.09) 0.35 (0.04)
15 5 1.43 (0.17) %3.49 (0.29) 0.00 (0.01) 51 2 1.89 (0.34) %0.60 (0.17) 0.27 (0.02)
16 6 1.50 (0.24) %3.44 (0.75) 0.01 (0.61) 52 3 1.38 (0.14) %0.11 (0.16) 0.23 (0.07)
17 6 1.34 (0.17) %2.69 (0.51) 0.08 (0.34) 53 3 1.47 (0.19) %0.14 (0.14) 0.40 (0.05)
18 6 2.25 (0.36) %2.23 (0.33) 0.49 (0.18) 54 5 1.60 (0.19) 0.15 (0.05) 0.33 (0.05)
19 4 1.92 (0.27) %2.76 (0.36) 0.12 (0.27) 55 1 2.94 (0.29) 0.53 (0.08) 0.30 (0.02)
20 5 1.72 (0.16) %1.01 (0.16) 0.35 (0.07) 56 4 1.52 (0.16) 1.54 (0.10) 0.18 (0.03)
21 6 1.43 (0.16) %1.17 (0.26) 0.40 (0.10) 57 2 1.95 (0.42) %1.25 (0.61) 0.34 (0.02)
22 2 1.25 (0.20) %0.91 (0.38) 0.25 (0.16) 58 6 0.88 (0.15) 0.66 (0.12) 0.30 (0.18)
23 1 2.35 (0.23) 0.17 (0.06) 0.28 (0.03) 59 5 1.23 (0.16) 0.05 (0.06) 0.24 (0.04)
24 3 1.32 (0.15) %0.86 (0.24) 0.30 (0.10) 60 1 2.98 (0.31) 0.63 (0.08) 0.35 (0.03)
25 2 1.66 (0.24) %0.36 (0.20) 0.47 (0.06) 61 4 1.68 (0.20) %0.21 (0.31) 0.27 (0.03)
26 6 1.98 (0.24) %1.64 (0.23) 0.41 (0.12) 62 3 1.28 (0.24) %0.67 (0.17) 0.57 (0.07)
27 4 1.67 (0.19) %1.05 (0.21) 0.36 (0.09) 63 5 1.71 (0.20) 0.20 (0.06) 0.38 (0.07)
28 3 1.14 (0.16) %0.40 (0.27) 0.38 (0.08) 64 1 2.32 (0.20) %0.34 (0.29) 0.27 (0.02)
29 5 1.36 (0.14) %0.86 (0.19) 0.24 (0.08) 65 5 1.25 (0.21) 0.11 (0.09) 0.44 (0.08)
30 4 1.35 (0.13) %1.11 (0.20) 0.15 (0.10) 66 3 1.54 (0.15) %0.29 (0.33) 0.21 (0.04)
31 3 1.34 (0.13) %0.48 (0.16) 0.14 (0.07) 67 6 1.34 (0.27) 1.25 (0.07) 0.50 (0.09)
32 5 1.05 (0.16) %0.35 (0.31) 0.34 (0.09) 68 2 1.85 (0.28) 1.19 (0.30) 0.22 (0.02)
33 6 1.54 (0.17) %1.06 (0.21) 0.29 (0.10) 69 4 0.72 (0.19) 0.63 (0.16) 0.19 (0.09)
34 2 2.02 (0.35) 1.36 (0.09) 0.37 (0.02) 70 6 1.34 (0.25) 0.21 (0.04) 0.45 (0.04)
35 4 1.28 (0.20) %0.81 (0.35) 0.47 (0.10) 71 1 2.98 (0.26) 1.14 (0.16) 0.25 (0.02)
36 1 1.62 (0.15) 0.34 (0.07) 0.20 (0.03) 72 2 1.06 (0.21) %1.94 (0.30) 0.35 (0.04)

Note. Òa,Ó Òb,Ó and ÒcÓ indicate an item discrimination, difficulty, and guessing parameter, respectively.
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9IRT ANALYSES OF THE CFMT
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