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Abstract:

With the discovery of Super-Recognizers, research on questionnaires measuring self-reported
face recognition abilities has been inspired. By adapting and translating the Stirling Face Recog-
nition Scale (SFRS; Bobak et al., 2018) into German we investigated psychometric properties,
reliability, and factorial validity of the SFRS-German. The sample (female: n = 220 and male:
n = 154) comprised mainly adult European Caucasian (95.70%) participants. Ethnicity was
based on self-selection without any exclusion of other ethics groups. The SFRS-German shows
excellent reliability coefficients. The best model fit has been observed for a bifactor Multiple-
Indicator-Multiple-Cause (MIMIC) model including Face Processing and Face Memory as pri-
mary-order factors and Face Recognition ability as a second-order factor. The MIMIC factor
Gender indicated measurement invariance. Medium correlations occurred between the SFRS-
German and the CFMT+. Future research might address the nomological network of self-re-
ported face recognition ability in relation to individual differences of stimulus processing, at-
tentional abilities, or temperament.
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Introduction

Face recognition performance has been often investigated by means of computer-
based tests like the Cambridge Face Memory Test — Long Form (CFMT+, Russell et
al., 2009; Petersen & Leue, 2021). Self-reported insights into face recognition abilities
have been often discussed in the context of prosopagnosia (low face recognition per-
formance; Matsuyoshi & Watanabe, 2021; Shah et al., 2015; Tsantani et al., 2021).
Based on Russell et al. (2009), Super-Recognizers (SR) with their extraordinary face
recognition abilities have been introduced in face recognition research for the first
time (e.g., Bate et al., 2018; Davis et al., 2020; Fysh et al., 2020; McCaffery et al.,
2018; Petersen & Leue, 2021). Although face recognition abilities have been reported
for a low and a high end of performance, self-reported face recognition ability has
been rarely investigated for the entire ability spectrum (i.e., as a continuum). Ques-
tionnaires like the Stirling Face Recognition Scale (SFRS; Bobak et al., 2018) have
been developed to assess self-reported face recognition ability. A face recognition
questionnaire that has been published in several languages might be useful for re-
search on construct validity, for research on criterion validity (e.g., personnel recruit-
ment of police officers), and individual differences in face recognition. Moreover,
testing the reliability and the construct validity of a scale (Nunnally & Bernstein,
1994; Campbell & Fiske, 1959; Cronbach & Meehl, 1955) is important to ensure the
quality of scores (American Educational Research Association et al., 2014). To extend
the research for the SFRS in a German sample, the aim of our study was to investigate
psychometric properties, reliability coefficients, and the factorial structure of an
adapted German SFRS. In addition, the adapted German SFRS was correlated with an
objective face recognition measurement (e.g., CFMT+, Russell et al., 2009).

Self-report questionnaires for face recognition ability

In face recognition research, questionnaires for measuring self-reported face recogni-
tion ability are used to explore how well individuals can describe their face recogni-
tion abilities (e.g., Livingston & Shah, 2018; Palermo et al., 2017). Other studies ar-
gued in favor of self-report questionnaires as a cost-effective assessment to identify
Super-Recognizers (e.g., Arizpe et al., 2019; Bate & Dudfield, 2019). In prior re-
search, single items (Bobak et al., 2016; Verhallen et al., 2017) and multiple item
questionnaires (Arizpe et al., 2019; Bate & Dudfield, 2019; Palermo et al., 2017; Shah
et al., 2015) were used to measure self-reported face recognition abilities. In the pre-
sent study, we focus on the investigation of a German translation of the SFRS. Bobak
et al. (2018) developed the 20-items SFRS including two scales entitled as face
memory and face processing. The original SFRS included ten adapted items of the
often used 20-item prosopagnosia index questionnaire (PI-20; Estudillo & Wong,
2021; Gehdu et al., 2024; Kramer, 2023; Nakashima et al., 2020; Shah et al., 2015;
Stantic et al., 2022; Tsantani et al., 2021). The item content has been extended by
means of ten items resulting in ten old and ten new items for the SFRS. The SFRS is
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suitable for measuring a continuum of self-reported face recognition abilities from
prosopagnosia to SR ability (Bobak et al., 2018). Bobak et al. (2018) reported a sig-
nificant positive correlation (7(96) = .36, p < .01, their Table 3) between the English
SFRS and the CFMT+ (Russell et al., 2009) to discuss the relation of subjective and
objective face recognition measurements. Face recognition ability as a construct can
be described in multiple ways. For example, Bruce and Young (1986) used the term
“face recognition” in “a broad sense, covering the derivation of any type of stored
information from faces [...] to include what might well be called identification or
retrieval of personal information.”. Therefore, face recognition ability would be the
ability to store pictures of faces and to recall or recognize whether faces are known or
unknown.

Table 1 gives an overview of validity studies reporting the factors or components of
self-reported face recognition ability and their reliability. Further psychometric prop-
erties, such as mean inter-item correlations or part-whole corrected item total correla-
tions have not yet been reported for self-report inventories of face recognition. For the
adapted German version of the SFRS we aimed at investigating psychometric proper-
ties.

The factor structure of the Stirling Face Recognition Scale

Considering Table 1, exploratory and confirmatory factor analyses as well as principal
component analyses were performed to investigate the factor structure of the SFRS
and similar questionnaires. These analyses showed one to three factors or components
depending on the questionnaire. The English (Shah et al., 2015) and Mandarin PI-20
(Sun et al., 2021) consistently showed an interpreted single factor solution of self-
reported face recognition ability, whereas the Super-Recognizer Questionnaire (Bate
& Dudfield, 2019) represents three components of face recognition ability (Table 1).
Bobak et al. (2018) as well as Ritchie et al. (2022) reported a two-factor solution for
the SFRS. Based on a PCA, Bobak et al. (2018) suggested that Component 1 reflects
poor face recognition (face memory and general face processing items) and Compo-
nent 2 reveals good face recognition (especially face memory items). A conference
poster of Oren et al. (2019) reported also a two-factor solution for the Turkish version
of the SFRS. As no details of the factor analysis are described on the poster and no
journal article has been published for these results, we did not include the Turkish
version of the SFRS in Table 1. Overall, the current results on factorial validity pre-
sume primary-order factor models with two factors for the SFRS, whereas one factor
solution has been obtained for the PI-20 (ten identical items with the SFRS). As the
present study investigated a German translation of the SFRS we started the factorial
validation with two two-factor models in accordance with Bobak et al. (2018) who
factorially investigated the English SFRS. In addition to the two factor solutions, the
present study explores evidence of a bifactor model with Face Recognition as a sec-
ond-order factor and Face Memory as well as Face Processing as primary-order fac-
tors.
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Aims and hypotheses

Regarding psychometric parameters we disentangle hypothesis 1 for the item diffi-
culty index and for the part-whole corrected item total correlation: By investigating
the item difficulty index (Moosbrugger & Kelava, 2020, formula 7.2) we presume
moderate item difficulty indices between 20 and 80 (hypothesis 1-1). We expect mod-
erate part-whole corrected item total correlations of at least .30 (hypothesis 1-2). We
expect moderate (i.e., at least .80) internal consistency coefficients of Cronbach’s Al-
pha and Split-half reliability (hypothesis 2). For benchmarks of the psychometric
properties and reliability we refer to Bithner (2011) as well as Nunnally and Bernstein
(1994). To investigate the factorial validity of the German translation of the SFRS
(hypothesis 3), we expect the best model fit for a two-factor solution of the German
SFRS including Face Processing and Face memory as reported in Bobak et al. (2018).
As no intercorrelation between Face Processing and Face Memory has been reported
in Bobak et al. (2018) for the oblimin rotation, we test a two-factor orthogonal model
and a two-factor model with an intercorrelation of .30. In addition, we investigate a
bifactor model. The bifactor model presumes self-reported face recognition ability as
a second-order factor, whereas Face Processing and Face Memory are conceived as
two primary-order factors. With regard to Bobak et al. (2018), we also calculated the
correlation between the German SFRS and the CFMT+ (Russell et al., 2009).

Method

The authors report there are no competing interests to declare. The project had no
special funding opportunities or a funding grant to describe. The study confirms the
ethical principles of the Helsinki declaration (2013, 2024): https://www.wma.net/pol-
icies-post/wma-declaration-of-helsinki/. The data that support the findings of this
study are available at OSF | Self-reported face recognition ability - German SFRS.
The present manuscript fulfills the Data Transparency: Level 1. The study design had
been previewed as a kind of pre-registration based on an exposé for a diploma thesis
and a dissertation thesis at the Chair of the second author.

Participants

A total of N =377 participants (220 females, 58.40 %) with a mean age of 44.41 years
(8D =10.11, range 25-81 years) took part in this study. The sample consisted mostly of
people with a higher educational level (76.30%). The participants were recruited via
email. They had previously participated in face recognition studies of our lab. Prior to
examination, all participants gave written informed consent and said that their data (e.g.,
for the SFRS) could be included in an anonymized manner in further publications. Three
participants showed more than five missing values for the SFRS and, thus, were ex-
cluded for statistical analysis leaving a final sample of N = 374 participants (n = 219


https://www.wma.net/policies-post/wma-declaration-of-helsinki/
https://www.wma.net/policies-post/wma-declaration-of-helsinki/
https://osf.io/9qbvm/?view_only=1e84610cf7414db9834a8d2a60a68a8f
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female, n = 155 male, aged: M = 44.34 years, SD = 10.09, range: 25 to 81 years). These
participants mainly classified themselves as European Caucasian (95.70%). The exam-
ination took place online in March 2022 with SoSci Survey. For the present sample we
provide an example of a post-hoc power calculation using G*Power. The included pa-
rameters were as follows: Exact - Correlation: Bivariate normal model, Options: exact

distribution,  Analysis: Post hoc: Compute achieved power, In-
put: Tail(s) = Two, Correlation p HI = 0.3 (see Results section for the Ger-
man SFRS and CFMT+), aerr prob = 0.05, Total sample size = 374, Correla-
tion p HO = 0, Output: Lower critical r = -0.1014253, Upper critical

r = 0.1014253, Power (1-ferr prob) = 0.9999680.

Materials

Stirling Face Recognition Scale (SFRS; Bobak et al., 2018) —
Adapted German SFRS

The scale comprises 20 face recognition statements assessing the self-reported face
recognition ability. Bobak et al. (2018) adapted the statements of the 20-item Proso-
pagnosia-Index (PI-20; Shah et al., 2015) and developed the SFRS with two scales
entitled as self-reported face memory and self-reported face processing abilities. The
items of the English SFRS have been translated - with permission of Dr. Anna Bobak-
by using a forward method into German language. In addition, the German items have
been back translated by a professional translation office in January 2023 (see guide-
lines of the International Test Commission Version 2.4: guideline test adapta-
tion_2ed.pdf, ITC: TD-1, section 4, TD-2, section 5). The translation of the English
SFRS items into German language and their back translation was performed based on
the guidelines of the International Test Commission (2017). In purpose of comparison,
the original English items, the translated German items, and the back translation of
the German items into the English items has been summarized in Table 2. Moreover,
item labels and indications of items that should be recoded prior to statistical analysis
are reported in Table 2. Brief descriptions in Table 2 highlight the variations between
both translations. Overall, the differences of the item formulations between the for-
ward translation and the backward translation (Table 2, column 2) can be summarized
as slight variations. The response categories of the items were strongly disagree (nu-
merical answer category = 1), rather not agree (numerical answer category = 2), neu-
tral (numerical answer category = 3), rather agree (numerical answer category = 4),
strongly agree (numerical answer category = 5). The answer format was, thus, applied
with regard to ITC guideline TD-4, section 7. The minimum raw sum score across all
20 items is 20. The maximum raw sum score across all 20 items is 100. We used a 5-
point rating scale to test psychometric properties and factorial validity with a smaller
range of answer categories than reported in Bobak et al. (2018). Previous studies sug-
gested that reliability coefficients can be excellent (i.e., 2.90) with even five answer
categories of a rating scale (Preston & Colman, 2000; Revilla et al., 2014). The


https://www.intestcom.org/files/guideline_test_adaptation_2ed.pdf
https://www.intestcom.org/files/guideline_test_adaptation_2ed.pdf
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original SFRS has a 7-point rating scale. The SFRS includes ten items formulated in
the direction of the construct definition (i.e., higher face memory and face processing
performance). Ten items mainly measuring face processing are formulated against the
direction of the construct definition. These items are recoded prior to statistical anal-
ysis (Table 2). There was no time limit for answering the items. Participants were
asked to answer the items as honestly as possible. The reliability of the SFRS was
good in Bobak et al. (2018) with Cronbach’s Alpha = .88 and Split-Half Spearman-
Brown corrected reliability = .89 (Biihner, 2011; Nunnally & Bernstein, 1994).

Cambridge face memory test long (CFMT+; Russell et al., 2009)

The CFMTH+ is a standardized computerized test for short-term face memory. First,
participants learn six male target faces (gray-scaled). Afterwards, they have to recog-
nize the target faces (retrieved from memory) out of three presented faces (forced
choice). Each correct decision gets one point (102 items = maximal 102 points). The
difficulty of the presented items increases over four sections. The CFMT+ is not time-
limited and can be completed in 20 minutes on average. Cronbach’s Alpha has been
reported to be moderate with oo = .89 (Bate et al., 2021) to excellent with o = .92
(Petersen & Leue, 2021). Further description and examples of the items are reported
in Russell et al. (2009). Moreover, norms and psychometric properties for the CFMT+
in German samples have been reported in Petersen & Leue (2021) and Petersen &
Leue (2022).

Procedure

The data were collected online via SoSci Survey, a web-based platform for surveys.
First, participants gave written informed consent for their participation in a diploma
thesis (Rieger, 2021) that tested a newly developed face recognition test. All partici-
pants answered demographic questions in the first part of the study, performed the
new face recognition test in the second part of the study. Finally, all participants filled
in the SFRS items. In the paradigm participants were asked to recognize faces in sev-
eral contexts (data not presented in this study). The new face recognition test lasted
about 25 minutes. The SFRS questionnaire could be answered in about 10 minutes.
The participants were not paid. Their reward for study participation was the result of
the correct face recognitions in the above-mentioned paradigm. As the participants
were part of another study and had previously completed the CFMT+ (with agreement
to use data and took part on further studies), we were able to match the new data from
this study and their CFMT+ results via their participant code.
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Table 2.

English and German forward translations as well as backward translations of SFRS items.

No. German SFRS translation (2018) Description of variations Variable labels
between forward and back  based on
translation Bobak et al.

(2018, Tab. 2)
1 Ich weil genau, wo ich jemanden zum slight change in word se- F1_M
ersten Mal getroffen habe (z.B. bei Ar- quence
beitstreffen, Partys etc.)
2 In meiner Schulzeit fiel es mir schwer, slight variation in wording F2_P®
meine Klassenkammeraden
wiederzuerkennen.

3 Es fallt mir sehr leicht, mir einzelne slight change in word se- F3_M
Gesichter detailreich in Gedanken vor- quence, slight variation in
zustellen. wording

4 Die Angst davor, Gesichter schlecht slight variation in wording F4_P®
wiederzuerkennen, hat dazu gefihrt,
dass ich bestimmte soziale oder berufli-
che Situationen vermeide.

5 Ich bin besser als die meisten anderen British-English to American-  F5_M
Personen darin, Namen Gesichtern English writing style, quota-
zuzuordnen. tion missing

6 Ich halte Personen, die ich schon ein- slight variation in wording F6_P®

mal getroffen habe, falschlicherweise
oft fir Fremde.

7 Ich neige dazu, Gesichter sehr schnell less contextualized in back F7_M/P®

wieder zu vergessen. translation

8 Mir fallt es sehr leicht, bekannte Perso- slight variation in wording F8_M

nen wiederzuerkennen, wenn ich sie in and American-English writ-
einem ungewohnten Kontext treffe ing to British-English writing
(z.B. Arbeitskollegen unerwartet im Fit-
nessstudio treffen).
9 Gesichter gentigen mir, um Personen change from plural to singu- F9_M/P
wiederzuerkennen — ich muss nicht lar object wording and
ihre Stimme héren oder ihren American-English writing to
gesamten Korper sehen. British-English writing
10 Wenn Personen ihren Haarschnitt slight variation in wording F10_P®
verandern oder Hute tragen, habe ich and American-English writ-
Schwierigkeiten, sie wiederzuerkennen. ing to British-English writing

11 Ich bin sehr gut darin, in einer Gruppe slight variation in wording F11_M
von unbekannten Personen and American-English writ-
miteinander verwandte Personen zu ing to British-English writing
erkennen.
12 Manchmal muss ich neu kennen ge- slight change in word se- F12_P®
lernte Personen warnen, dass ich quence, British-English writ-
schlecht im Wiedererkennen von ing in back translation, quo-
Gesichtern bin. tation lost

13 Ich erkenne oft Personen wieder, die slight variation in wording F13_M

ich erst kurz zuvor getroffen habe, sie
haben jedoch keine Idee, wer ich bin.
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Table 2 continued.

No.  German SFRS translation (2018) Description of variations be- Variable labels
tween forward and back based on
translation Bobak et al.

(2018, Tab. 2)
14 Ich muss mich mehr anstrengen als slight variation in wording F14_P®
andere Personen, um mir Gesichter
zu merken.
15 Ich vergesse niemals ein Gesicht. identical F15_M/P®
16 Manchmal fallt es mir schwer, Fil- slight change in word se- F16_P®
men zu folgen, weil ich quence and word variation;
Schwierigkeiten habe, Charaktere British-English writing in back
wiederzuerkennen. translation

17 Es fallt mir leicht, meine Familie und slight change in word se- F17_M

Freunde auf Kindheitsfotos quence and less contextual-
wiederzuerkennen. ized in forward translation

18 Es fallt mir schwer, Menschen slight change in word se- F18_P®

wiederzuerkennen ohne ihre quence, British-English writing
Stimme zu héren. in back translation, quotation
lost

19 Ich erkenne oft jemanden nicht, der slight variation in wordingand  F19_P®

mich kennt. American-English writing to
British-English writing
20 Es fallt mir leicht, eine Person slight variation in wording and F20_M

wiederzuerkennen, selbst wenn ich
nur Teile ihres Gesichts sehen
kann.

American-English writing to
British-English writing; Singu-
lar to Plural change

Note. Three items had secondary loadings in Bobak et al. (2018, Tab. 2: 7, 9, 15), therefore we labeled
them M/P. ® indicates that an item should be recoded prior to statistical analysis because item content is
not formulated in the direction of construct definition. For items that should be recoded initial answer
categories are recoded as follows: 5=1,4=2,3=3,2=4,1=15. Items that have been coded as “_M/P”
have been sorted to the latent factor FM when the factor loading in Table 2 of Bobak et al. (2018) was
numerically higher compared to the factor loading on FP (see Table 3).

Statistical analysis

The descriptive item statistics were conducted with IBM SPSS Statistics (Version 28,
for Mardia’s test syntax in IBM SPSS 27 has been applied for Windows). Mplus 8.3
(Muthen & Muthen 1998-2019) was used to perform confirmatory factor analyses.
Maximum Likelihood estimation (MLR) was applied as the estimator for the CFA
models. Fit indices were evaluated based on Beauducel and Wittmann (2005) using
LISREL as well as Hu and Bentler (1999) using EQS software. A very good model
fit can be described for the Comparative Fit Index (CFI) with values between .90 and
.95, for the Root Mean Square Error of Approximation (RMSEA) with values between
.02 and .06, and for the Standardized Root Mean Square Residual (SRMR) with values
of <£.05.
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Results

Descriptive statistics and psychometric properties for the German SFRS
items (hypotheses 1 and 2)

The item difficulty index indicates the tendency of a participant to agree with an item
content given in a range between 0 and 100 (Moosbrugger & Kelava, 2020). The item
difficulty index ranged between 61.25 (item 11 with lowest item difficulty index) to
95.75 (item 4 with highest item difficulty index, Table 3). A total of 14 out of the 20
items had a difficulty index between 20 and 80. That is, 70% of the items fulfill the
criterion of a moderate item difficulty index (hypothesis 1-1). The part-whole cor-
rected item total correlations ranged from .32 (item 2) to .78 (item 14, Table 3). There-
fore, all items fulfill the cut-off criterion for a moderate part-whole corrected item
total correlation (Biihner, 2011, hypothesis 1-2). Exploratorily, kurtosis and skewness
of the items have been investigated. According to Moosbrugger and Kelava (2020),
negative values for the kurtosis represent a platykurtic distribution (i.e., all or almost
all answer categories have been chosen). Positive values for the kurtosis represent
leptokurtic item distributions. In the present data, 4 of 20 items show a platykurtic
item distribution. Negative values for the skewness suggest more frequent answers for
right-sided answer categories (i.e., rather agreement). Positive values for the skewness
reveal more frequent answers for left-sided answer categories (i.e., rather disagree-
ment with item content). All items (including recoded ones) have negative values for
the skewness, which suggests right-sided item distributions (i.e., rather agreement
with item content).
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Table 4 summarizes the reliability scores calculated for the present data. For the scale
Face Memory (items 1, 3, 5,7, 8,9, 11, 13, 15, 17, 20; see Table 2 in Bobak et al.,
2018) Cronbach’s Alpha was .85 and the split-half reliability with Spearman-Brown
correction was .84. For the calculation of the split-half reliability the first six items
were considered as one half and the other five items as the second half. Furthermore,
we calculated Omega as an additional reliability coefficient (Omega = .85) that is
preferred by some researchers over Cronbach’s Alpha because Omega shows robust-
ness when factor loadings are not equal (Hayes & Coutts, 2020). All three reliability
coefficients can be evaluated as good (Biihner, 2011). For the scale Face Processing
(items 2, 4, 6, 10, 12, 14, 16, 18, 19; see Table 2 in Bobak et al., 2018) all coefficients
were .83 or .84. For the calculation of the split-half reliability the first five items were
considered as one half and the other four items as the second half. All three reliability
coefficients can be evaluated as good (Biihner, 2011). Because the item assignments
to the scales Face Memory and Face Processing vary depending on the result of the
factorial analysis method in Bobak et al. (2018) and in our results (see Figure 1), we
calculated the reliability coefficients for the different item assignments and scales (Ta-
ble 4). In the Discussion, we give advises for the usability of the reliability scores.

In addition, we calculated the mean inter-item correlation (MIC) as the formula for
Cronbach’s Alpha integrates the MIC (Bernardi, 1994). MIC can be interpreted as an
index of item homogeneity. The recommended range for a MIC is .15-.50 (Clark &
Watson, 2016). The calculated MIC for all 20 German SFRS items was .33 which
refers to the recommended range (Clark & Watson, 2016). The reliability results of at
least >.83 are conceived as good. Thus, reliability coefficients confirmed hypothesis
2 presuming at least moderate reliability coefficients in terms of Cronbach’s Alpha,
Split-half reliability and Omega. Overall, psychometric properties have been tested
with regard to ITC-guideline TD-5, section 8 and C-33, section 11.
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Table 4.

Summary of reliability scores.

Scale name and items

Type of reliability

Reliability score

Comparability

Face memory Cronbach’s Alpha .85 With Bobak et al.
11items: 1.3 5.7 R’ (2018, Table 2, results
8,9,11, 13,15, 17, 20 of the PCA)
Split-half; 1%t vs. 2™ .84 With Bobak et al.
half with Spearman- (2018, Table 2, results
Brown Correction of the PCA)
Omega .85
Face processing Cronbach’s Alpha .83 With Bobak et al.
: 2018, Table 2, results
9 items: 2_R, 4R, (2018, '
6 R, 10R 12R of the PCA)
14_R, 16_R, 18_R,
19_R
Split-half; 1%t vs. 2™ .83 With Bobak et al.
half with Spearman- (2018, Table 2, results
Brown Correction of the PCA)
Omega .84
Face recognition Cronbach’s Alpha .90 With Bobak et al.
20 items (2018)
No evidence based on
factorial validity
Split-half; 1%t vs. 2 .91
half with Spearman-
Brown Correction
Omega .90
Face memory Hancock’s H 49 ltems for the factorial
11 items (see Figure validity, Figure 1
1)
Face processing Hancock’s H .50 ltems for the factorial
9 items (see Figure 1) validity, Figure 1
Face recognition — 20 Hancock’s H .92 ltems for the factorial

items (see Figure 1)

validity, Figure 1

Note. '=_R indicates that an item was recoded for the calculation of the reliability coefficients.

Confirmatory Factor Analysis for the SFRS (hypothesis 3)

The result of Mardia’s test (DeCarlo, 1997) for multivariate distribution suggested
that the items were not normally distributed (Mardia = 577.68, p < .05). Thus, maxi-
mum likelihood estimator with robust standard errors entitled as MLR was applied in
the CFA models (Luo, 2018). We performed three MIMIC models using gender as a
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factor tested for measurement invariance: (1) a two primary-order factor MIMIC
model with orthogonal factors, (2) a two primary-factors MIMIC model with inter-
correlated factors, and a (3) bifactor MIMIC model. The two primary-order factors
MIMIC model presuming Face Processing and Face Memory as two orthogonal fac-
tors of the SFRS suggested a sub-optimal model fit (CFI =.78, RMSEA = .09, SRMR
= .21). Similarly, the two primary-order factors MIMIC model presuming Face Pro-
cessing and Face Memory as two intercorrelated factors of .30 showed a sub-optimal
model fit (CFI = .84, RMSEA = .08, SRMR = .15). The bifactor MIMIC model in-
cluding the two primary-order factors Face Processing and Face Memory and a sec-
ond-order factor named as self-reported Face Recognition ability showed the best
model fit (CFI = .94, RMSEA = .05, SRMR = .04). The standardized factor loadings
(STDYX) of the bifactor model were mainly significant and positive (Figure 1).

The factor Face Processing incorporates exclusively inverted items (see item labeling
with “R” in Figure 1). Positive significant factor loadings indicate that participants
with higher self-described Face Processing ability reported that they do not often fail
to recognize someone (item 19) or they do not have difficulties following movies be-
cause of recognizing characters (item 16). In contrast, the second factor entitled as
Face Memory includes items that summarize higher self-described Face Memory with
just one item being inverted (Figure 1: item FM_07R). That is, individuals with higher
Face Memory agree with items like item 3: “I find it very easy to picture individual
faces in my mind with great detail.”. The second-order factor entitled as Face Recog-
nition newly emerged in this CFA analysis. The second-order factor, Face Recogni-
tion, comprises a complete set of significant positive item loadings. This finding indi-
cates that the German translation of the SFRS incorporates a second-order factor of
self-reported Face Recognition. Self-reported Face Recognition means that individu-
als with higher and positive factor loadings describe themselves as recognizing faces,
putting faces and names together, knowing where a person has been met first.

Finally, the MIMIC effect of the bifactor model was not significant for gender. That
means, we did neither observe significant effects of gender (male, female) for both
primary-order factors (Face Processing and Face Memory) nor for the second-order
factor (Face Recognition) of the German SFRS (standardized beta coefficients: Face
Processing = -0.02, Face Memory = -0.04, Face Recognition = 0.07, ps >.31).

Supplementary to the reliability coefficients Alpha, Split half, and Omega and specif-
ically for the bifactor model, we report Hancock’s H in Table 4. Hancock’s H (also
known as coefficient H) is based on the standardized loadings in a CFA and therefore,
is used for scales in that the items should be optimally weighted. In those psychomet-
ric cases, Hancock’s H can be an optimal estimator for reliability (for more infor-
mation see Kalkbrenner, 2021). Following Kalkbrenner (2021), there is no consensus
on recommended thresholds for acceptable Hancock’s H reliability scores. However,
in their simulation study Beauducel et al. (2016) mark a reliability threshold of .70 for
variations of Hancock’s H depending on salient loadings, secondary loadings, and
factor intercorrelations. These results serve ITC-guidelines TD-5, section 8 and C-3,
section 11.
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German SFRS and CFMT+

The descriptive statistics for the CFMT+ raw sum scores in our sample were M =
85.56, SD = 10.56, range = 44-100, skewness = -1.20. The descriptive statistics for
the SFRS raw sum scores were M = 82.49, SD = 10.40, range 26-100, skewness =
-1.67. Normal distribution of the SFRS und CFMT+ raw sum scores were tested with
the Kolmogorov-Smirnov test (K-S). Both raw scores were not normally distributed
(CFMT+ and SFRS: K-S(374) = .13, p <.001). Therefore, we calculated Spearman
Rank correlations: CFMT+ with SFRS total sum score Rho(374) =35 (p <.001, two-
tailed); CFMT+ with SFRS—Face memory sum score Rho(374) = .37 (p < .001, two-
tailed); CFMT+ with SFRS—Face processing sum score Rho(374) =.26 (p <.001, two-
tailed). In terms of effect size r, the Spearman’s Rho correlations can be interpreted
as a positive medium correlation (.30 > r < .50; Cohen, 1988) and a as a low correla-
tion (< .30; Cohen, 1988), respectively.

Spearman’s Rho for the CFMT+ was significantly negative with the Face processing
factor score (Rho(374) = -.18, p < .01, two-tailed) and significantly positive for the
Face memory factor score (Rho(374) = .20, p < .01, two-tailed) and the Face Recog-
nition factor score (Rho(374) = .34, p < .01, two-tailed). When controlling for Gender,
partial correlations were significant exclusively for the CFMT+ with the Face match-
ing factor score, r(371) = .15, p < .01, and with the second-order Face recognition
factor score, (371) =.37, p <.01, all p-values two-tailed. As for the sum scale values,
effect size r for the factor scores also ranged between low and medium.

Discussion

This study investigated the psychometric properties (hypothesis 1-1, 1-2), the relia-
bility (hypothesis 2) and the factorial structure of the adapted German SFRS (hypoth-
esis 3) to extend the research on self-reported face recognition ability questionnaires
in adult Caucasian participants. The present sample comprised adult female (n = 220)
and male participants (n = 154). There was no preselection of any ethical group. Par-
ticipants took part in this study based on their free and confirming decision. Neither
for gender nor for nationality any subgroup had been excluded a-priori. Consequently,
racial health equality has been ensured by means of a free self-selection of the sample
(Boyd et al., 2020). The present findings have been obtained from a sample living in
a Western, educated, industrialized, rich, and democratic (WEIRD) society. Thus,
with regard to Simons et al. (2017) the findings of this study are restricted to the de-
scribed sample characteristics.

In sum, the item difficulty indices show that 70% of the items have a moderate item
difficulty between 20 and 80 (hypothesis 1-1 mainly confirmed). All part-whole cor-
rected item total correlations were above .30 (hypothesis 1-2 confirmed). All reliabil-
ity coefficients (Cronbach’s Alpha, split-half reliability with Spearman-Brown cor-
rection, Omega) for the scales Face Memory and Face Processing were above .83 and
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can be rated as good, which supports hypothesis 2. The CFA model comparisons
showed the best fit for a bifactor MIMIC model (CFI = .94, RMSEA = .05, SRMR =
.04) with two primary-order factors Face Processing and Face Memory and a second-
order factor named Self-reported Face Recognition Ability. Thus, hypothesis 3 pre-
suming the best model fit for the two-factor model has not been confirmed. Instead, a
hierarchical model could be demonstrated for the German SFRS. Furthermore, the
Spearman Rank correlations between German SFRS sum scale values and CFMT+
sum scale value scores were calculated post-hoc as well as for the German SFRS fac-

tor scores.

The SFRS-German in comparison to the original English SFRS

Based on the psychometric properties and slight variations in item content in the for-
ward and backward translation, we consider the translation and adaption of the SFRS
from English into German language as successful. Our data extend previous research
on SFRS items because this study initially reports psychometric properties for the
SFRS-German (Table 3 and 4). We obtained good reliability coefficients for the
SFRS-German scales Face Memory and Face Processing across different types of re-
liability coefficients. Bobak et al. (2018, p. 4, right column) evaluated reliabilities of
.88 and .89 for all items as “very good” suggesting widely comparable internal con-
sistencies for the English and German SFRS items. We recommend the use and cita-
tion of the reliability scores for the two factors Face Memory and Face Processing -
when comparisons to Bobak et al. (2018) are preferred- as our factorial analyses did
not show evidence of a one factor model. However, by applying reliability scores for
Face Memory and Face Processing in assessment settings, users should be aware that
the orthogonal and the oblique MIMIC CFA models did not show the best model fit.
To apply reliability scores that correspond to the factorial model, reliability scores for
Hancock’s H have been reported.

Based on the factor loadings of a principal component analysis presented in Bobak et
al. (2018, their Table 2) we investigated the model fit indices for three CFA models
in Mplus. We tested a primary-order model with Face Memory and Face Processing
as two orthogonal factors (model 1), a primary-order model with both factors to be
correlated (model 2), and a bifactor model (model 3). The bifactor model with a sec-
ond-order factor entitled as Face Recognition and both primary-order factors named
as Face Processing and Face Memory revealed the best model fit. Thus, the CFA re-
sults of the present study rather suggest a hierarchical psychometric model of face
recognition. Face processing comprises five significant factor loadings out of nine
items. Face memory comprises six significant factor loadings out of 11 items. Gender
effects have not been observed for the SFRS-German by means of the MIMIC bifactor
model. This result suggests that the primary-order factors and the second-order factor
were measurement equivalent in female and male participants. It is worth noting that
the bifactor model extends previous results reporting mainly evidence of one to three
primary-order factors in questionnaires on self-reported face recognition (Table 1).
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Moreover, the relevance of factor scores for both primary-order factors and for the
second-order factor has been shown for the SFRS-German, which extends prior re-
search (Bobak et al., 2018; Ritchie et al., 2022).

In accordance with Bobak et al. (2018), we found significant low to medium correla-
tions for the SFRS-German and the CFMT+. Similar to Bobak et al. (2018), our par-
ticipants knew their CFMT+ results before they answered the SFRS items. Therefore,
answering the SFRS items could be biased. Moreover, it should be mentioned that
correlations between subjective measures and objective measures for face recognition
ability are still under debate (Kramer & Tree, 2024). Till date it has not yet been tested
whether metacognitive insights into face recognition abilities can be comparably as-
sessed in laboratory settings and in real-world settings. Nevertheless, correlations be-
tween SFRS-German and CFMT+ contributed to the investigation of convergent va-
lidity (Campbell & Fiske, 1959).

Future directions and perspectives

Future research on the SFRS is promising to further investigate convergent and diver-
gent validity (Campbell & Fiske, 1959) with the Conflict Monitoring Questionnaire
using 44 or 28 items (CMQ-44, Leue & Beauducel, 2021). The CMQ-44 also com-
prises a bifactor structure including four primary order factors entitled as Cognitive
demand, Anticipation of negative consequences, Response adaptation, and Uncer-
tainty of reinforcement. Correlations between CMQ-44 scales and the SFRS might
indicate whether people with better self-reported Face recognition invest higher cog-
nitive demand in face processing (CMQ-44: Cognitive demand), anticipate more neg-
ative consequences when they would do wrong in applied face processing contexts
(CMQ-44: Anticipation), and might be more careful in their response tendencies when
they are less sure about face classifications (CMQ-44: Uncertainty of reinforcement).
Initial data for the German SFRS and the German CMQ-44 (Leue & Beauducel, 2021)
in a sample of N = 107 participants indicate that the response-related subscales of the
CMQ-44 entitled as response adaptation and Uncertainty of reinforcement are signif-
icantly positive correlated with the German SFRS subscale: Face Processing based on
Lamda-coefficients and Spearman Rank correlations (Missling, 2024, Tables 7 and
8).

As temperament inventories postulate attention-related dimensions, the Adult Tem-
perament Questionnaire (Evans & Rothbart, 2007) would be worthwhile for the in-
vestigation of construct validity. Moreover, individual differences of self-reported
face recognition might be an important option to assess pre-requisites for psycholog-
ical reports on criteria-based content analyses of eye witnesses (Deckers & Kohnken,
2022; Granhag et al., 2015).

Moreover, a hierarchical structure for the construct “self-reported face recognition
ability” fits to the associated construct of objectively measurable face recognition abil-
ities. In the literature, the construct “face recognition abilities” is usually understood
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as a multidimensional construct that is represented by various tasks compatible to real-
life situations (e.g., Bate et al., 2018; Ramon, 2021; Wilhelm et al., 2010). Conceptual
similarities and differences between the constructs self-reported face recognition abil-
ity and objective face recognition ability should be further explored.

It should be noted that subjective methods like a self-reported ability questionnaire
can be influenced by personal biases in answering a questionnaire. Effects like Dun-
ning-Kruger exist also in face perception (Zhou & Jenkins, 2020). The Dunning-Kru-
ger effect describes the misjudgment in metacognitive insights in which people might
be less aware of subjective to systematic biases (Zhou & Jenkins, 2020). Research
could still discuss the suitability of questionnaires as an economic screening method
to assess face recognition abilities, e.g., in police applications. For this purpose, in-
vestigations of the criterion validity of self-reported face recognition abilities ques-
tionnaires would be necessary in future research.

Conclusion

Taken together, this study extends the research on psychometric properties for a self-
reported face recognition ability questionnaire which assesses the whole ability spec-
trum. We successfully translated the Stirling Face Recognition Scale (SFRS) into Ger-
man and showed that the factorial structure fits best to a bifactor model with two pri-
mary-order factors Face Processing and Face Memory and a second-order factor
named as Self-reported Face Recognition Ability. We recommend using the SFRS-
German in future research as the psychometric properties can be interpreted as satis-
factory in summary.
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