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Abstract 

Developmental dyslexia is primarily a reading disorder, but recent studies have indicated that 

face processing problems may also be present. Using a case-series approach, we tested face 

recognition and visual word recognition in 24 high school students diagnosed with 

developmental dyslexia. Contrary to previous findings, no face recognition problems were 

found on the group-level. Rather, a significant classical dissociation with impaired word 

reading and normal face recognition was demonstrated on a group-level and for six 

individuals with developmental dyslexia. However, four individuals with dyslexia did show 

face recognition problems. Thus, while problems in face recognition can be present in 

developmental dyslexia, the dissociation strongly suggests that face recognition can also be 

preserved. Combined with previously reported dissociations between face and word 

recognition in developmental prosopagnosia, this constitutes a double dissociation. 

 

Keywords: face recognition, word recognition, reading, developmental dyslexia, CFMT, 

LDT.  
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Introduction 

Children and adults with developmental dyslexia have unexpected difficulties obtaining 

literacy skills equivalent to their peers given their general abilities, motivation, and reading 

instructions (Shaywitz, 1998). The main underlying cognitive cause of developmental 

dyslexia seems to be a phonological deficit (e.g. International Dyslexia Association, 2002; 

Snowling, 1981; Stanovich, 1988; Vellutino & Scanlon, 1987), where the processing of 

sound to some degree is impaired causing difficulties with accurate, fluent visual word 

recognition and spelling. 

Although developmental dyslexia is primarily a reading disorder, visual processing 

problems may also be present. While many studies of visual deficits in dyslexia have focused 

on and debated the nature of deficits in visual attention and attention span (e.g. Goswami, 

2015; Lobier & Valdois, 2015), recent studies have also investigated whether high-level 

visual perceptual deficits may be present. Specifically, several studies have reported 

difficulties in face recognition/matching in adults with developmental dyslexia when 

compared to typical readers (Collins et al., 2017; Gabay et al., 2017; Sigurdardottir et al., 

2018; Sigurdardottir et al., 2015; Tarkiainen et al., 2003). These visual problems have been 

suggested to arise due to a ventral stream brain dysfunction (Sigurdardottir et al., 2015). In 

line with this, an fMRI study found reduced activation for both faces and words in the 

fusiform gyrus in children with developmental dyslexia (Monzalvo et al., 2012). In normal 

development, the visual word form area in the left fusiform gyrus is thought to become 

increasingly specialized with literacy acquisition (Dehaene et al., 2010). Interestingly, studies 

have also indicated that this development leads to increased lateralization and specialization 

of areas in the right hemisphere associated with face processing (Dehaene et al., 2010; 

Dundas et al., 2013). Thus, it has been suggested that the visual processing of words and 
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faces may compete for cerebral space as reading skills are acquired (Behrmann & Plaut, 

2013; Dehaene & Cohen, 2011), such that brain areas initially involved in face processing are 

“recycled” to become involved in word recognition (Dehaene & Cohen, 2011). This 

suggestion is compatible with the domain-specific view where specific cerebral areas are 

supposed to be/become specialized for processing of a specific visual category (e.g. Dehaene 

& Cohen, 2011; Kanwisher, 2010; McKone & Robbins, 2011). In line with this view, several 

studies investigating face processing abilities in developmental dyslexia have failed to find 

any deficit for processing of faces (Brachacki et al., 1994; Holmes & McKeever, 1979; 

Rüsseler et al., 2003; Smith‐Spark & Moore, 2009). Furthermore, reading abilities have been 

found to be preserved in developmental prosopagnosia, a developmental disorder 

characterized by impaired face recognition skills (Burns et al., 2017; Rubino et al., 2016; 

Starrfelt et al., 2018). In addition, findings of selective impairments following brain damage 

have also been reported (Farah, 1990, 2004; Robotham & Starrfelt, 2017), with some 

showing preserved reading skills and impaired face recognition skills (e.g. Barton et al., 

2010; Susilo et al., 2015), while others show the reverse dissociation (Gaillard et al., 2006), 

though contradictory findings have been reported (see Behrmann & Plaut, 2014; Robotham & 

Starrfelt, 2017). Contrary to the domain specific view, others have suggested that visual word 

and face recognition may rely on the same networks, causing not only reading problems but 

also face recognition problems in developmental dyslexia (e.g. Behrmann & Plaut, 2013; 

Behrmann & Plaut, 2020; Gabay et al., 2017). This hypothesis of overlapping network 

represents a domain-general view where malfunction in a shared network for faces and words 

cause processing failure in both domains, though perhaps to varying degrees (Behrmann & 

Plaut, 2013). Thus, investigating face recognition problems in a population with reading 

problems goes into the heart of the domain-specificity debate. However, investigations are 

complicated by application of many different experiments assessing possible face processing 
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problems, as they may gauge different face processing skills. In addition, methodological 

issues such as ceiling effects or variations in statistical approaches may be the cause of 

previous contradictory findings of face processing problems in developmental dyslexia (see 

Sigurdardottir et al., 2018). Furthermore, it has been suggested that face processing deficits in 

developmental dyslexia may be subtle or may only occur in some individuals with dyslexia 

making them difficult to detect (Sigurdardottir et al., 2019). 

In the current study, we used the Cambridge Face Memory Test (CFMT), previously 

applied to detect face recognition problems in developmental dyslexia (Sigurdardottir et al., 

2015). The aim was to test whether previous findings of face recognition problems in adults 

with developmental dyslexia could be replicated. In our study, a few more participants were 

included in each group (24 versus 20), and the age range was narrower (18- to 23-years-old 

versus 18- to 43-years-old). Also, contrary to the previous study, all participants in our study 

were at the same educational level (see Sigurdardottir et al., 2015 for comparison). In 

addition, the diagnosis of developmental dyslexia was officially confirmed.  

Previous findings of face processing problems in developmental dyslexia have been 

based on group comparisons between typical readers and individuals with dyslexia. While 

group-level analysis has its merits in detecting subtle differences, it may also occlude 

potential individual differences. In the current study, we therefore chose a case-series 

approach, including both a group-level analysis and single-case statistics, to investigate both 

the overall pattern of performance and potential individual differences within the dyslexic 

group. 

 

Method 

 

Participants 
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Participants were recruited from three different high schools (In Danish: Højere 

forberedelseseksamen) in Denmark. Inclusion criteria for all participants were: a minimum 

age of 18-years, normal or corrected-to-normal vision, Danish as first language, no autism 

spectrum disorder, and no known brain damage based on self-report. Due to ethical 

considerations, formal questionnaires assessing diagnostic symptoms were not employed, 

because such questionnaires may, wrongly, indicate a diagnosis, thus, causing unnecessary 

concerns. 17 of 24 control participants received a gift card of 150 DKK (~22 US Dollars) for 

their participation. All participants with developmental dyslexia and 7 controls did not 

receive remuneration due to school policies. 

Developmental dyslexia (DD) group: All participants with developmental dyslexia 

were from the same high school, enrolled in an educational program developed for people 

with developmental dyslexia. 25 participants were tested, but one participant was excluded 

due to self-reported non-corrected poor vision. 24 participants (15 female) with a median age 

of 19 years (range: 18-23), 21 right-handed and three with left or mixed handedness, were 

included in this study. Developmental dyslexia was officially verified as this was a 

requirement for attending the educational program. The diagnosis of developmental dyslexia 

was informed by the official Danish test for dyslexia (Den Nationale Ordblindetest) 

(Undervisningsministeriet, 2018) or based on psychological assessment (e.g., by school 

psychologists). As comorbidities of psychiatric disorders are commonly seen in 

developmental dyslexia (e.g. Sexton et al., 2012; Willcutt & Pennington, 2000a, 2000b), we 

did not exclude participants in the DD group with psychiatric diagnosis (other than those with 

autism). In the DD group, one was diagnosed with Attention Deficit Disorder (ADD), and six 

had another unspecified psychiatric diagnosis (see table 2). 

Control group: 24 controls (17 female) with a median age of 19 years old (range: 18-

21), 21 right-handed and three with left or mixed handedness, were included. Two controls 
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were excluded, one due to suspicion of non-compliance with instructions and one due to 

suspicion of having reading problems due to a score at chance level (57.5 % correct 

responses) on non-word reading in the lexical decision task. Expanded exclusion criteria for 

the participants in the control group were: developmental dyslexia and psychiatric diagnosis.  

 

Procedure 

The study was approved by The Institutional Ethical Review Board, University of 

Copenhagen, Department of Psychology, Denmark (number IP-IRB/29102018). All 

participants provided written informed consent to participate. The study was conducted in 

2018 and 2019, and testing took place in larger groups in a classroom at their school with a 

possible maximum of 20 participants in one session. All participants completed three 

computerized experiments in the following order: Cambridge Face Memory Test (CFMT), a 

lexical decision task (LDT) and a divided visual field paradigm. The last experiment is not 

reported here. All tests were run in E-prime version 2 on a laptop (HP Elitebook 840 HP G3 

intel core i5, 14-inch screen) with headphones plugged in each laptop. Prior to each 

experiment, a short oral introduction was given by an experimenter. During testing, written 

instructions were given on the screen as well as read out loud in the headphones. The 

participants were required to use their dominant hand during testing. All control participants 

filled in a questionnaire assessing their perceived face recognition abilities. Unfortunately, 

this questionnaire was only given to control participants, thus, making comparison with the 

DD group impossible. 

 

Cambridge Face Memory Test 

The CFMT is a three-alternative-forced-choice recognition test assessing face recognition 

abilities (Duchaine & Nakayama, 2006). The test consists of black-and-white photographs of 
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unknown male faces, all cropped, and there are six target faces. It has a total of 72 trials 

distributed across three stages: introduction, novel images, and novel images with noise. 

Accuracy is the only measure, and the maximum score is 72. In the introduction, each target 

face is shown from three different angels followed by immediate recognition. In the second 

stage, novel images of each target must be recognized. In the third stage, Gaussian noise is 

added to all faces. Response is given by pressing the corresponding number below the face on 

the keyboard (1, 2, or 3). For further details see Duchaine and Nakayama (2006). In the 

current study, a slightly modified version was used, as all written instructions were read out 

loud through headphones and the test run in E-prime. The CFMT has been shown to be a 

reliable test (α =.887 in Bowles et al., 2009; rsb=.90 in Gerlach & Starrfelt, 2018). 

 

Lexical Decision Task 

In this visual LDT, written stimuli were shown individually in white in the center of a black 

screen. Participants were instructed to decide whether the stimulus was a real- or a nonword 

and to respond as quickly and accurately as possible by pressing “1” (left mouse key) to indicate 

“real word” or “2” (right mouse key) to indicate “nonword” on the laptop. They had 10s to respond. 

Stimuli were 40 Danish nouns and 40 pseudowords resembling Danish words. The words 

were selected from the Danish version of PALPA, subtest 25 (Kay et al., 1992, Danish 

edition: Lønnberg & Hallas-Møller, 2005). The word length varied (4, 5, 6, or 7 letters), and 

both abstract and concrete words were used, as well as words of high and low frequency (see 

supplementary table S1 for word list and stimulus characteristics). We intended to have 10 

words of each word length, but a coding error resulted in 9-12 words for each word length 

(see table S1).  

Before actual testing began, a practice session with ten trials (five words, five 

nonwords), was run with feedback on accuracy and RT after each trial. No feedback was 
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given during data collection. Both reaction time and accuracy were measured. Failure to 

respond within the time limit resulted in an invalid trial which was not counted in the total 

score. The percentage of invalid trials due to missing responses ranged from 0 to 7.5 for the 

DD group, and 0 to 1.3 for the controls. Responses below 201 ms also resulted in an invalid 

trial. The percentage of invalid trials due to too early responses ranged from 0 to 1.3 in 

control group, whereas there were no too early responses in the DD group. A range of 

measures can be derived from the LDT. As our aim was to compare performance on CFMT, 

which only measures accuracy, and the LDT, we chose d’ as the main dependent measure. d’ 

stems from Signal Detection Theory and provides a bias free measure of the ability to 

discriminate (e.g. see: Wickens, 2001), in this case between words and nonwords. Higher 

scores mean better performance. Latency data were based on correct responses only and 

trimmed to obtain more stable measures (Ratcliff, 1993). Trimming was done separately for 

each participant on each condition (real words and nonwords) by removing RTs on correct 

trials that deviated more than 2.5 SDs from the mean for a participant on the specific 

condition. Trimming resulted in a median percentage of 2.5 (range: 0 to 3.8) trials removed in 

the DD group and a median percentage of 2.5 (range: 1.3 to 5.1) trials removed for the 

control group. 

 

Statistical analyses 

Group level analyses: Statistical analyses were performed in SPSS version 24 and an alpha 

level of .05 (two-sided) was applied. When data distributions for each group approximated a 

normal distribution, assessed by Shapiro-Wilk's test (p > .05) and by visual inspection, an 

independent sample t-test, unequal variance assumed, was run.  

Single-case level analyses: For single case analyses, each participant in the DD group was 

compared with the control group using a modified t-test implemented in the program 
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Singlims_es.exe (Crawford & Garthwaite, 2002; Crawford et al., 2010; Crawford & Howell, 

1998). 

Dissociation analysis: In cognitive neuropsychology a classical dissociation, with 

normal performance on one task and impaired performance on another task, is seen as 

evidence for the independence of underlying cognitive functions (Shallice, 1988). Thus, the 

interesting question was if the performance on the CFMT was dissociable from performance 

on the LDT. One major challenge is proving normal performance, as a null finding is not 

proof of normal performance. Dissociation analyses circumvent this by testing whether the 

difference between two tasks is different in the two groups or between a single case and a 

control group (Crawford et al., 2003). 

Group-level dissociation analysis: A method, and software (Differential_deficit.exe), 

have been developed for testing for dissociations on a group level, i.e. whether the difference 

in performance on two tests in a clinical group differs significantly from control performance 

on the two tests (Crawford et al., 2000). 

Single-case level dissociation analysis: The revised standardized difference test 

(RSDT) and software (dissocs.exe) (Crawford & Garthwaite, 2005) provide formal testing of 

dissociations between two tasks on the single-case level by comparing a single case to a 

control group. This test compares an individual’s score on two tests to the mean and SD in 

the control group, testing whether the difference between the standardized scores is larger in 

the case than in the control group (i.e., a dissociation), while taking the correlation between 

tasks in the control group into account (for further discussion see Gerlach et al., 2018). 

 

Results 

 

The data set is available in supplementary table S2 
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Group-level results 

Summarized results from the CFMT and the LDT are shown in table 1, and individual results 

for each participant in the DD group are shown in table 2.  

 

[Insert table 1 and 2 near her] 

 

To test if the DD group had a lower score on the CFMT than the control group, an 

independent-samples t-test was run. The difference in mean ACC on the CFMT was not 

significant for the DD group compared to controls, -3.5 (95% CI: -8.1 to 1.0), t(42.511) = -

1.561, p = .126, d = -.53.  

To confirm that all control participants were within the range for normal face 

recognition ability, we compared each participant’s score with published cut-off score for the 

CFMT. Previous studies have suggested a cut-off score of 42 in a sample from the USA and a 

cut-off of 38 in a sample from Australia/New Zealand for indication of face recognition 

problems (Bowles et al., 2009; Duchaine & Nakayama, 2006). As presented in table 1, none 

of our controls scored below these cut-offs. Rather, the control group performance was very 

similar to published normative data for the CFMT: a one-sample t-test showed that total mean 

accuracy of the control group (mean total ACC =55.1, SD = 6.6) was not significantly 

different from a published sample of 124 young adults (mean total ACC= 55.4) (Bowles et 

al., 2009), t(23) = -.234, p = .817, d = -.05  

To assess visual word recognition skills, all participants performed the LDT, and we 

used d’ as the main measure. Summarized results for the d’ score and RTs are presented in 

table 1, while accuracy and inverse efficiency score (IES) from the LDT are available in 

supplementary material, table S3. An independent-samples t-test showed that the mean 
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sensitivity (d’) of the DD group was significantly lower than the control group, -1.04 (95% 

CI: -1.36 to -0.72), t(40.782) = -6.607, p < .001, d = -2.38. 

 

Single-case results 

To test if any individual with developmental dyslexia showed impaired performance on the 

CFMT, the score from each participant in the DD group was compared to the control group 

using the modified t-test for single case comparisons (Crawford & Howell, 1998). Results are 

presented in table 2. Four individuals with dyslexia showed a significant impairment on the 

CFMT with scores of 33, 35, 39, and 40 (see table 2). None of these individuals reported a 

psychiatric diagnosis. 

Using the modified t-test for single-case comparisons, the d’ score from the LDT for 

each participant in the DD group was compared with the mean score of the control group to 

assess who had significant visual word reading problems. 17 in the DD group were 

significantly impaired on visual word recognition (see table 2).  

 

Further analyses and results – testing for dissociations 

Group-level dissociation analysis: For the dissociation analyses correlation for group 

membership and CFMT, rpb = .22, group membership and LDT, rpb= .70., and CFMT and 

LDT for all participants, r = .26 were calculated and entered in the program, 

Differential_deficit.exe. There was a significant dissociation between the impaired 

performance on LDT, measured by d’, and the performance on CFMT, t(45) = -3.427, p < 

.002. 

Single-case level dissociation analysis: The correlation between the score from the 

CFMT and the d’ score from the LDT for the control group, r = .098, was calculated. The 

revised standardized difference test (RSDT) was run. The results are presented in table 2. Six 
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participants out of the 24 in the DD group showed a significant classical dissociation between 

normal performance on the CFMT and a deficit on the LDT. 

 

Discussion 

The aim of this study was to try to replicate previous findings of face recognition problems in 

developmental dyslexia using a face recognition test, the Cambridge Face Memory Test 

(CFMT), previously used to show group differences (Sigurdardottir et al., 2015). Contrary to 

many previous reports of face processing problems (Collins et al., 2017; Gabay et al., 2017; 

Sigurdardottir et al., 2018; Sigurdardottir et al., 2015; Tarkiainen et al., 2003), the 

participants with dyslexia included in our study did not in general exhibit significant face 

recognition problems. In fact, a group-level dissociation analysis showed a clear dissociation 

between impaired reading and preserved face recognition. While other studies have reported 

preserved face processing abilities in developmental dyslexia (Brachacki et al., 1994; Holmes 

& McKeever, 1979; Rüsseler et al., 2003; Smith‐Spark & Moore, 2009), this is, to our 

knowledge, the first demonstration of a significant dissociation between the two domains in 

dyslexia. However, the results from the single-case analyses were more complex: four 

individuals in the DD group were significantly impaired on the face recognition test, but 

importantly, six other individuals in the DD group showed a clear dissociation with impaired 

reading scores and preserved face recognition. Thus, face recognition can both be impaired 

and well within the normal range in developmental dyslexia. 

The findings of four individuals with face recognition problems supports the notion that 

face recognition problems do occur in developmental dyslexia (Sigurdardottir et al., 2019). In 

the normal population, the prevalence of developmental prosopagnosia is estimated to be 2-

3% (Bowles et al., 2009; Kennerknecht et al., 2006). Thus, four individuals out of 24 (17%) 

is more than would be expected in the normal population. However, we do not know whether 
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their CFMT performance indicates prosopagnosic difficulties, as we have no knowledge of 

their experience with face recognition in their everyday life. Furthermore, there may be no 

causal connection between face recognition problems and developmental dyslexia, and the 

association in some subjects may perhaps be explained by a general tendency for 

developmental disorders to co-occur (Bax & Gillberg, 2010). On the other hand, it may be 

due to faces and words being part of a shared network, as suggested by the many-to-many 

hypothesis (e.g. Behrmann & Plaut, 2020), causing impaired processing of both faces and 

words but to different degrees. The challenge for this account is of course to explain why 

deficits in both domains are only seen in a fraction of individuals. One caveat in the present 

study is that we did not have a control task. Thus, findings of face recognition problems may 

stem from a more general problems, such as general visual memory problem or general 

testing reluctance in the affected participants and not an association between face and word 

recognition problems.  

The present study demonstrates the importance of studying co-occurrence of 

developmental deficits and disorders by including both group and individual data, as this can 

reveal more about the diversity in the studied population. The results from the dissociation 

analyses suggest independence of the underlying functions and contradict a general face 

recognition problem in developmental dyslexia. Combined with previous findings of the 

opposite dissociation – preserved reading with impaired face recognition – in participants 

with severe face recognition problems (Burns et al., 2017; Rubino et al., 2016; Starrfelt et al., 

2018), there is even evidence of a double dissociation between reading and face recognition 

in developmental disorders. 
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Table 1.  

Summarized data from the Cambridge Face Memory Test (CFMT) and Lexical Decision Task (LDT) divided by group (DD group and Control 

group). 

 

 DD group  Control group 

  Bootstrapa      Bootstrapa    

  Mean BCa 95% CI SD Min. Max.   Mean BCa 95% CI SD Min. Max. 

CFMT (ACC) 51.5 48.0 : 54.9 8.9 33 68  55.1 52.4 : 58.0 6.6 44 71 

CFMT (ACC %) 71.6 66.6 : 76.2 12.4 45.8 94.4  76.5 72.7 : 80.6 9.2 61.1 98.6 

Real words (RT ms) 837 745 : 962 253 527 1707  639 605 : 675 96 510 892 

Nonwords (RT ms) 1036 922 : 1191 332 655 2003  791 734 : 852 159 610 1256 

LDT (d’) 1.50 1.24 : 1.74 0.64 0.32 2.72  2.54 2.38 : 2.71 0.44 1.69 3.68 

Note. The mean with bootstrapped bias corrected accelerated (BCa) 95% CIs, standard deviation of the mean (SD), minimum (Min.) and 

maximum (Max.) score is listed for total correct responses (ACC) and total correct responses in percentage (ACC%) for the CFMT and 

reaction time in milliseconds (RT ms) and d’ for the LDT. 

a BCa bootstrap results are based on 1000 bootstrap samples. 
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Table 2.  

Single-case analyses for participants in the DD group on the Cambridge Face Memory Test (CFMT) and the Lexical Decision Task (LDT) and 

the dissociation between CFMT and LDT.  

 

 

 

Demographics 

 

Face recognition 

 

Visual word recognition 

 Classical 

dissociation 

(CFMT vs. LDT) 

ID 
 

Gender Handedness 
Psychiatric 

diagnosis 

 CFMT 

ACC 

CFMT 

ACC % 
p a Zcc 

 LDT 

d’ 
p b Zcc 

 
p c 

DD1  Female Right Yes  60 83.3 .475 0.7  0.86 .001* -3.8  .004* 

DD2  Female Right No  51 70.8 .553 -0.6  1.96 .102 -1.3  .618 

DD3  Male Right No  54 75.0 .875 -0.2  2.35 .333 -0.4  .849 

DD4  Female Right Yes  53 73.6 .762 -0.3  2.12 .180 -1.0  .650 

DD5  Female Right No  51 70.8 .553 -0.6  1.61 .024* -2.1  .294 

DD6  Female Right No  64 88.9 .201 1.3  2.72 .344 0.4  .514 

DD7  Female Right No  49 68.1 .379 -0.9  1.23 .004* -3.0  .153 

DD9  Male Right No  40 55.6 .036* -2.3  1.60 .023* -2.2  .930 

DD10  Male Left No  33 45.8 .003* -3.3  0.65 .000* -4.3  .487 

DD13  Male Right Yes  68 94.4 .069 1.9  1.35 .007* -2.7  .003* 

DD15  Male Right No  52 72.2 .654 -0.5  0.32 .000* -5.1  .003* 

DD16  Male Right No  65 90.3 .157 1.5  1.28 .005* -2.9  .005* 
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DD17  Female Right Yes  46 63.9 .193 -1.4  0.98 .001* -3.6  .132 

DD18  Female Mixed No  35 48.6 .007* -3.0  1.96 .105 -1.3  .239 

DD20  Female Right No  47 65.3 .245 -1.2  1.35 .007* -2.7  .296 

DD21  Female Right Yes  49 68.1 .379 -0.9  2.19 .218 -0.8  .934 

DD22  Female Right No  63 87.5 .254 1.2  0.79 .000* -4.0  .001* 

DD24  Male Right No  39 54.2 .026* -2.4  0.71 .000* -4.2  .223 

DD25  Male Right No  54 75.0 .875 -0.2  1.56 .019* -2.2  .153 

DD26  Male Right No  53 73.6 .762 -0.3  0.93 .001* -3.7  .026* 

DD29  Female Right Yes  50 69.4 .461 -0.8  1.79 .054 -1.7  .507 

DD31  Female Right No  51 70.8 .553 -0.6  1.53 .017* -2.3  .241 

DD32  Female Right No  56 77.8 .893 0.1  2.63 .417 0.2  .961 

DD33  Female Left Yes  54 75.0 .875 -0.2  1.49 .014* -2.4  .591 

Note. P-values (p) from single-case analyses are listed and significant scores below the control group (see table 1) are marked in bold and with an asterisk. 

Effect sizes (Zcc) are given for the single-case modified t-test. 

 

a two-tailed, single-case modified t-test (Crawford & Howell, 1998) 

b one-tailed, single- case modified t-test (Crawford & Howell, 1998) 

c two-tailed the revised standardized difference test (Crawford & Garthwaite, 2005) 

* p < .05 

 



FACE RECOGNITION IN DYSLEXIA 24 

 
 

Figure 1 

Violin plots showing the distribution of individual scores from the Cambridge Face Memory 

Test (CFMT) in figure 1a and the d’ score from the lexical decision task (LDT) in figure 1b 

divided by group (control group and DD group).  
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