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Gender differences favoring women have been found in face 
recognition, and in addition to this, it has been shown that women 
remember more female than male faces. This own-gender effect may be 
a result of women directing more attention towards female faces, 
resulting in a better memory. The aim of this study was to assess the 
role of attention for gender differences in face recognition and women’s 
own-gender bias by dividing attention at encoding of faces. Thirty-two 
participants completed two recognition conditions: one where faces at 
presentation were fully attended and one where a second task was 
performed simultaneously. Women remembered more female faces 
than men did when encoded under full attention. This difference 
disappeared when attention was divided. Less attentional resources 
might have hindered women from using their assumed expertise 
processing of faces.  

 
 
Gender differences in cognitive abilities have been and still are subject to extensive 
debate (Halpern, 2000). A number of psychological researchers aimed in the middle of 
the 19th and the beginning of the 20th century at establishing the intellectual inferiority 
of women in relation to men (Magnusson, 2002). Nowadays the objective of the study of 
gender differences in cognition is a valid assessment of where and when there are 
differences, their magnitude, and their causal reasons (Stumpf, 1995). No gender 
differences have been found in some cognitive abilities, such as general intelligence (e.g., 
Halpern & LaMay, 2000), working, primary, and semantic memory (e.g., Halpern, 2000; 
Herlitz, Airaksinen, & Nordström, 1999; Herlitz, Nilsson, & Bäckman, 1997; see also 
Robert & Savoie, 2006). However, women have been found to outperform men on some 
verbal tasks (Hyde & Linn, 1988); whereas men generally outperform women on 
different visuospatial tasks, such as mental rotation (Voyer, Voyer, & Bryden, 1995).  
 
Gender differences in episodic memory have received some attention (e.g., Herlitz et al., 
1997; Herlitz et al., 1999; Maitland, Herlitz, Nyberg, Bäckman, & Nilsson, 2004) but the 
area still needs further research to determine under which conditions and tasks 
differences are found. Face recognition is an episodic memory and one of our basic 
cognitive abilities as it is crucial for social interaction. Studies have shown that women 
remember more faces than men do (e.g., Herlitz et al., 1997; Lewin & Herlitz, 2002), and 
in addition to this, women remember more same-gender faces in comparison to male 
faces (e.g., McKelvie, 1981; Rehnman & Herlitz, 2006b), labeled own-gender bias 
(Wright & Sladden, 2003).  
________________________ 
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However, it is not clear why women remember more faces than men do, or why women 
remember more faces of women in comparison to faces of men, and why men in most 
studies do not show an own-gender bias. The aim of the present study is to investigate 
these questions. There are no straightforward answers why gender differences and an 
own-gender bias have been found in memory for faces. Why would there be such 
differences in memory for female and male faces when we see and interact with women 
and men every day?  
 
Memory 
Memory has been conceptualized as a number of processes. Memory is seen as made up 
by the processes of encoding, storage, and retrieval (Nyberg, 2002). Memory 
performance is dependent on each of these processes, and they can be manipulated to 
augment or impair memory (e.g., Fernandes & Moscovitch, 2000; Hasher & Zacks, 
1979). In perception, the first stages analyze physical features, and later stages handle 
recognition of pattern and extraction of meaning (Craik & Lockhart, 1972). Depth of 
processing is based on the degree to which the material is cognitively and semantically 
analyzed, and deeper processing has been proposed to cause the information to be stored 
as a stronger memory trace. This means that the material can be processed further 
through elaboration (Craik & Lockhart, 1972), and storage of new information can be 
enhanced by more elaborate encoding (Craik & Tulving, 1975).  
 
Encoding processes function to perceive and comprehend external events (Craik & 
Lockhart, 1972). These processes can either be automatic or more effortful (Hasher & 
Zacks, 1979) and may therefore be in need of different degrees of attentional resources. 
This can depend on characteristics of the stimulus (e.g., familiar or unfamiliar), earlier 
learning, and importance of the stimulus to the observer (Craik, Govoni, Naveh-
Benjamin, & Anderson, 1996). Storage is the process of storing information as a memory 
trace, enabling later retrieval of the information (Nyberg, 2002). Retrieval is made up by 
processes which make it possible to reach the stored information again and reactivate it 
(Nyberg, 2002).  
 
Memory can also be seen from a systems view (Nyberg, 2002). Here, memory is defined 
as a number of separate systems working together. Each system can be defined by what 
kind of information it deals with and how it operates (Schacter & Tulving, 1994). The 
major systems of human memory have been categorized as short-term memory and long-
term memory. Short-term memory includes primary memory and working memory. 
Long-term memory has further been divided into declarative systems (episodic and 
semantic memory) and non-declarative systems (procedural memory, perceptual 
representation system, classical conditioning, and non-associative learning; Nyberg, 
2002).  
 
Primary memory refers to memories that have not yet been transferred into long-term 
memory, and working memory refers to information that is actively maintained in 
memory (Nyberg, 2002). Working memory has been defined as a system where 
information briefly can be stored and manipulated (Baddeley, 1994). The working 
memory system is assumed to be made up by four components: the central executive, the 
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phonological loop, the visuospatial sketchpad, and the episodic buffer (Baddeley, 2002). 
These systems have different functions and handle different types of information. The 
central executive controls attention, the phonological loop handles verbal information, 
and the visuospatial sketchpad visual and spatial information. The episodic buffer can 
store and integrate information of different modalities and serves as an interface between 
working memory and episodic long-term memory (Baddeley, 2002).  
 
The difference between the declarative and the non-declarative system is that non-
declarative long-term memories can influence behavior nonconsciously (Squire, 1994). 
Non-declarative memories do not depend on a memory content that we can consciously 
retrieve and declare. This is in contrast to declarative memories, which are characterized 
by that we can consciously recollect and they are accompanied with feelings of 
familiarity (Squire, 1994). The declarative memory systems can further be divided into 
episodic and semantic memory. Episodic memory handles information of events which 
we personally have experienced. We are consciously aware of when and where the 
episodic memories took place (Tulving, 1993). Episodic memories are proposed to be 
made up by three components which make this mental time travel possible: a sense of 
subjective time, awareness of subjective time, and a self which can travel back in time 
(Tulving, 2002). Episodic memory is assessed with tasks such as free recall and 
recognition (Nyberg, 2002). In a free recall task, for example a word list is presented, and 
then the participant freely tries to recall the words in the list. Also, a word list can be 
presented in a recognition task. The recognition test differs from the test in free recall, as 
old words are mixed with new words which have not previously been seen. Then all 
words are presented and the task is to decide whether each word is old or new. 
 
Attention 
Attention in our everyday life is often regarded as a process of selecting some stimuli 
over others and that it is limited in capacity, i.e., we can experience problems when 
performing two or more tasks at the same time (Pashler, 1994). For example, it can be 
difficult to drive a car in heavy traffic and talk to someone else at the same time. Most of 
us have to stop talking for a while, until driving becomes less demanding. Humans have 
limited attentional capacity, and the ability of selective attention compensates for this, 
resulting in that some stimuli can be attended and others ignored (Nyberg, 2002). One 
well known example of selective attention is that we can listen to one person speaking 
when there are many others in the room talking at the same time.  
 
Attention has been described as a processing resource, which serves as the energy source 
for our cognitive functions (e.g., Hasher & Zacks, 1979). A widely used method to 
simulate reduced quantities of attentional resource is the dual-task paradigm, where 
participants perform a concurrent task to divert some attention from the primary task 
(Salthouse, 1991). In this way, two tasks are created, and both of them have to be 
attended to simultaneously. Dual-tasks are used to assess whether our perceptual systems 
can handle more than one input of information simultaneously, and if there are limitations 
in our perceptual systems (Pashler, 1994). A main finding is the psychological refractory 
period effect which shows that when two tasks are carried out at the same time, 
performance on one or both tasks gets slower compared to when the tasks are performed 
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one and one (Pashler, 1994). This effect has been explained by bottleneck models which 
propose that humans have a central processing system which handles the process of 
choosing actions, memory retrieval and other cognitive operations. Some mental 
operations may need the processing system for some time and if two tasks both need 
processing system, a so-called bottleneck is created in the system (Pashler, 1994).  
 
Modality of the two concurrent tasks has shown to be of importance. There are findings 
of greater processing impairment on dual-tasks when both tasks are visual (e.g., Duncan, 
Martens, & Ward, 1997), verbal or spatial (Brooks, 1968), but there are also studies 
where no modality-specific interference has been found (Proctor & Proctor, 1979). The 
presence of the interference seems to depend on the difficulty of the tasks involved, and 
also, practice on the tasks can result in less interference (Pashler, 1994).  
 
Attention and Memory 
How are memory systems affected by limited attention? Working memory retention of 
information seems not to be influenced by a secondary task when the tasks are easy. For 
example, no performance decrement was found when the task was to report one heard 
and one seen letter presented at the same time, in comparison to when participants only 
had to report the heard or the seen letters (Larsen, McIlhagga, Baert, & Bundesen, 2003). 
However, impairments have been found to increase when the second task is more 
demanding (e.g., Anderson & Craik, 1974).  
 
It is well-established that long-term memory performance is affected by a concurrent task 
performed at encoding. Findings from studies using the divided attention paradigm have 
demonstrated that dividing attention at encoding results in reduced performance on recall 
and recognition tasks (e.g., Craik et al., 1996; Fernandes & Moscovitch, 2000; Jacoby, 
Woloshyn, & Kelley, 1989; Naveh-Benjamin, Guez, & Marom, 2003; Reinitz, Morrissey, 
& Demb, 1994). Thus, divided attention at encoding influences the formation of episodic 
memories (Buckner, Logan, Donaldson, & Wheeler, 2000). Attention has been found to 
be important in retrieval processes as well. Studies have shown that a secondary task 
performed at retrieval of previously learned items results in reduced memory 
performance, although the costs of divided attention at encoding are larger in comparison, 
and other studies have shown no effects on retrieval (e.g., Craik et al., 1996; Fernandes & 
Moscovitch, 2000).  
 
Face Processing and Face Recognition 
Face recognition has been found to be influenced by a number of experimental 
manipulations. For example, longer exposure time results in better memory for faces 
(Laughery, Alexander, & Lane, 1971). Elaborate encoding processes can also enhance 
face recognition performance. To evaluate the psychological characteristics (i.e., “does 
this face look friendly?”) of a face results in better memory than structural categorization 
of nose size (Bower & Karlin, 1974; Smith & Winograd, 1978). Moreover, faces rated as 
distinctive are both recognized faster than faces rated as typical (Valentine & Bruce, 
1986; Winograd, 1981) and more accurately, that is, distinctive faces are better 
remembered than faces rated as being typical (Light, Kayra-Stuart, & Hollander, 1979; 
Newel, Chiroro, & Valentine, 1999).  
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Moreover, orientation studies, where faces and objects have been presented in original 
and inverted positions, have demonstrated that recognition of faces is reduced, in 
comparison to non-face objects, when they are presented upside-down (e.g., Valentine, 
1988). The inversion effect is the disproportional effect of inversion on memory for faces 
compared to other visual objects. Faces presented in upright position are generally better 
remembered than other visual objects, but when faces and objects are presented upside 
down, faces are the most difficult object to remember (Valentine, 1988). Therefore faces 
are assumed to be holistically processed and in larger need of being processed in an 
upright position than other visual objects are (Farah, 2000). 
 
The reasons why faces are processed differently in comparison to other objects are 
unclear. Two main theories that aim to explain why are the expertise hypothesis and the 
domain-specificity hypothesis. The expertise hypothesis holds that the special processing 
is a result of a basic ability which has been attuned to faces. This ability can also be 
attuned to other objects that one has acquired expertise in, due to experience in 
discrimination between individuals (e.g., Diamond & Carey, 1986; Gauthier & Tarr, 
1997). Thus, the same effect found for face processing could also be found for other 
objects where expertise has been acquired. For example, Diamond and Carey (1986) 
found that dog experts’ recognition memory for pictures of dogs was more sensitive to 
inversion than novices’.    
 
According to the domain-specificity hypothesis, the special processing occurs only for 
faces and not for other visual objects. Processing is performed by modules that are 
specialized for processing of faces (e.g., Kanwisher, 2000). From this perspective, the 
inversion effect should only be found for faces and not for other visual objects. Robbins 
and McKone (2007) tested dog experts on recognition of faces and dogs. They found no 
evidence of face-like processing for dogs in experts, for example, the inversion effect for 
faces was greater than the inversion effect for dogs. This finding does not exclude the 
possibility that the participants still are more experts in faces than in dogs, resulting in a 
larger impairment in face memory than memory for dogs.   
 
What happens when we see a face? Bruce and Young’s (1986) face recognition model 
holds that a face is initially encoded and then processed in two systems: one channel is 
for expression of the face, like eye gaze and lip movement, and one is for identity of the 
face in which unchangeable aspects of the face is processed. Findings from functional 
magnetic resonance imaging studies show that perception of faces activates a specific 
region in the occipital-temporal lobe. This area is known as the fusiform gyrus (fusiform 
face area, FFA) (McCarthy, Puce, Gore, & Allison, 1997). The FFA is thought to be the 
site where personal identity is analyzed (Haxby, Hoffman, & Gobbini, 2000). Further, 
familiar and unfamiliar faces have partly been found to be processed differently. The 
model of Bruce and Young (1986) explains the recognition of familiar faces by a 
matching between a seen face and the stored representation of the face. Studies have 
shown that participants are good at recognizing familiar faces, even when pictures have 
low quality; however, the ability to recognize unfamiliar faces is poorer as memory has 
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been found to be impaired for example by changes in view of faces between presentation 
and recognition (see review in Hancock, Bruce, & Burton, 2000).  
 
Another model is Valentine’s (1991) multidimensional face-space model, which attempts 
to explain the effects of for example distinctiveness and inversion on face recognition. 
This model is based on the assumption that a Euclidian space can be used as a metaphor 
for how faces are stored in memory (Valentine, 1991). Faces are thought to be stored in a 
face-space, which has emerged as a result of the all faces that have previously been seen 
and stored. Each dimension in face-space represents the features used when faces are 
encoded, and the values of these dimensions (e.g., nose size) where faces are stored will 
be normally distributed. Typical faces are more densely located around the center of the 
face-space, and distinctive faces are placed further out in face-space. The own-race bias 
could be caused by the population of faces in face-space consists of own-race faces. 
Other-race faces would be a category of faces not based on the same dimensions that 
own-race faces are. Therefore, other-race faces are suggested to be harder to remember as 
other-race faces would be based on other statistics in face-space. 
 
The ability to recognize and process faces may in part be innate (Farah, Rabinowitz, 
Quinn, & Liu, 2000). Moreover, face recognition is an ability that develops early. 
Children as young as 1- and 3-months old can discriminate between individual faces, but 
only 3-months old children have been found to be able to discriminate between a 
composite face, which was made up of all familiarized faces, and a familiar face (de 
Haan, Johnson, Maurer, & Perrett, 2001). The 3-months old spent more time looking at a 
familiar face than a composite face, showing that the composite face was perceived as 
more familiar than the previously seen face (de Haan et al., 2001). These results indicate 
that between one and three months of age there is a change in face processing. It is 
suggested that in this time period cortical processing systems emerge which makes the 
formation of a face category possible. Thus in line with Valentine’s face-space model, the 
formation of face categories are based on faces the child previously has experienced (de 
Haan et al., 2001).  
 
Attention, Face Processing, and Face Recognition 
It has been proposed that highly emotional stimuli receive enhanced processing, and that 
the processing occur via two attentional mechanisms: one which evaluates emotional 
significance preattentively, and one that gives these stimuli priority (Compton, 2003). 
Faces can be seen as stimuli with high emotional significance, also when they display a 
neutral expression and not only when expressing emotions (Jackson & Raymond, 2007). 
That is because faces contain important information for social interaction, such as gender, 
identity, and ethnicity. If faces with neutral expressions are emotionally significant, then 
it can be expected that they are processed preattentively and engage mechanisms of 
selective attention (Jackson & Raymond, 2007). Emotional stimuli, such as snakes (e.g., 
Öhman, Flykt, & Esteves, 2001) and angry faces (Calvo, Avero, & Lundquist, 2006) 
have been found to be subject to attentional biases. They are detected more rapidly and 
receive more directed attention than neutral objects (Calvo et al., 2006; Öhman et al., 
2001). However, even faces displaying neutral expressions are rapidly and effectively 
detected (Palermo & Rhodes, 2007). Faces can be detected approximately 100 ms after 
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the presentation (Liu, Harris, & Kanwisher, 2002), objects and words require twice the 
time (Pegna, Khateb, Michel, & Landis, 2004). To identify a specific individuals’ face, 
an extra 70 ms is needed (Liu et al., 2002).  
 
Palermo and Rhodes (2002) have investigated the role of attention face recognition. In a 
divided attention condition, three faces were presented simultaneously side to side and 
the task was to decide whether the face to the left and the face to the right were the same. 
At the same time participants encoded a target face presented between the flanker faces. 
It was found that matching flanker faces impaired recognition of target faces compared to 
when target faces were encoded under full attention. The results indicated that attention is 
required for full activation of the FFA and for holistic encoding, needed for recognition 
of individuals (Palermo & Rhodes, 2007). 
 
These findings show that faces seem to receive enhanced processing as detection of a 
facial configuration and identification of an individual are more rapid than processing of 
other objects. Moreover, full attention does not appear to be crucial for the encoding of 
some aspects of a face. Facial features need less attention to be encoded (Reinitz et al., 
1994), but the encoding of whole faces needs more attentional resources in order for 
faces to become holistic representations (see review in Palermo & Rhodes, 2007).  
 
Episodic memory is often assessed with face recognition, especially when the aim is to 
test nonverbal episodic memory, as faces are one kind of stimuli that is not easily given 
verbal labels at encoding or retrieval (Lewin, Wolgers, & Herlitz, 2001). Face recognition 
tasks are generally performed with similar procedures, but may differ somewhat 
depending on the field of study. In eye-witness research, other methods than the yes-no 
recognition task may be used. These methods could be the sequential line-up procedure, 
which is similar to the yes-no paradigm, or the simultaneous line-up identification 
procedure, where a witness is asked to identify a previously seen perpetrator among a 
number of new persons in a lineup (Sporer, 2001). The procedure in the yes-no face 
recognition task is to present a number of photographs of faces one at a time in a 
sequential manner. After an interval of approximately 5-15 minutes the participants 
complete the recognition task. This task is a forced yes or no recognition task, which 
means that the participants must indicate yes or no for their recognition of each face. 
Same background is generally shown for all faces included; furthermore, the persons on 
the pictures should not be bearded, wear eye-glasses, or jewelry (see for example Lewin 
& Herlitz, 2002; Wright & Sladden, 2003). These conditions are used to ensure that no 
external cues are present which could influence later memory performance.  
 
A number of findings (e.g., Brandt, Macrae, Schloerscheidt, & Milne, 2003; Kellogg, 
1980; Kellogg, Cocklin, & Bourne, 1982; Parkin, Gardiner, & Rosser, 1995; Reinitz et 
al., 1994) have shown that manipulation of attentional load and division of attention at 
encoding reduces the memory performance for faces. Recognition memory for faces has 
for example been found to be impaired when participants at the same time as they 
memorize faces count backwards in 3s from 1000 (Brandt et al., 2003), perform 
multiplications (Kellogg, 1980; Kellogg et al., 1982), and monitor tones of different pitch 
(Parkin et al., 1995). In a study of Reinitz et al. (1994), faces were incidentally learned 
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and the task was to count of dots rapidly appearing at the top and the bottom of the faces 
during encoding. Reinitz et al. (1994) used a visual secondary task and the reduced 
memory performance may have been caused by that the holistic encoding of the faces 
was impaired. Holistic processing of faces at encoding is considered to be important for 
later memory performance, as lack of attention may impair the ability to encode relations 
between features within faces (Reinitz et al., 1994). However, it is possible that 
secondary tasks of other modalities as well disrupt the holistic processing of faces, as 
similar decrements in face memory performance have been found when the secondary 
tasks have not been visual (e.g., Parkin et al. 1995).  
 
Own-gender Bias in Face Recognition  
It is well established that humans are generally more accurate in remembering same-
ethnicity faces (e.g., Meissner & Brigham, 2001; Shapiro & Penrod, 1986). This effect, 
termed own-group bias, is also found for gender (e.g., Wright & Sladden, 2003). An own-
gender bias is mainly found for women and girls, where studies consequently have shown 
that girls and women recognize more female than male faces (Lewin & Herlitz, 2002; 
McKelvie, 1981; Rehnman & Herlitz, 2006a, 2006b; Rehnman, Lindholm, & Herlitz, in 
press; Wright & Sladden, 2003). For men, there are few findings of an own-gender bias 
(Wright & Sladden, 2003). Men and boys have been found to recognize female and male 
faces equally good (Cross, Cross, & Daly, 1971; Lewin & Herlitz, 2002), and there are 
also findings of men remembering more female than male faces (Rehnman & Herlitz, 
2006b).   
 
Women’s higher face recognition ability for female faces has been proposed to be caused 
by women having more expertise for female faces (Lewin & Herlitz, 2002). If women 
have more knowledge of and expertise for female faces, then this may facilitate 
recognition performance for female faces. Based on the findings and explanations of an 
own-race bias, Lewin and Herlitz (2002) proposed more knowledge was a possible cause 
of women’s higher memory ability for other women’s faces.   
 
However, recent findings from Rehnman et al. (in press) can not be explained by 
knowledge. Rehnman et al. presented androgynous (i.e., non-gender specific) faces in 
three conditions with the labels: “women”, “men”, and “faces”. In this manner, the 
participants’ perceptions of face gender were manipulated. An own-gender effect was 
found for women who were told to remember women’s faces. When women were told to 
remember women’s faces, they remembered more of the same androgynous faces than 
women who had been told to remember men or just faces. Thus, an own-gender effect for 
women was found for faces even when gender of faces was controlled for. The female 
own-gender bias has earlier been proposed to be caused by women paying more attention 
towards other women (Cross et al., 1971; McKelvie, 1981), which could explain the 
findings of Rehnman et al. (in press). The amount of attention paid to stimuli at encoding 
is important for memory performance, which has been demonstrated in a number of 
studies employing the dual-task paradigm (e.g., Jacoby et al., 1989; Parkin et al., 1995). 
Women may direct more attention towards faces they perceive as female, which would 
result in a better memory for women’s faces (Rehnman et al., in press).  
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Gender Differences in Face Recognition 
In addition to the female own-gender bias, several studies show that girls and women also 
outperform boys and men in face recognition in general (e.g., Herlitz et al., 1997; Lewin 
et al., 2001; Rehnman & Herlitz, 2006a, 2006b; Rehnman et al., in press). Lewin and 
colleagues (2001) speculated that their findings of a better female recognition memory 
for faces indicated a general female advantage in episodic memory. This advantage was 
proposed to depend on women’s better verbal abilities, since women have been found to 
outperform men on some verbal tasks (Hyde & Linn, 1988). Lewin et al. (2001) proposed 
that if the material can be verbalized, then women may benefit from this, for example in a 
face recognition task. A face could be assigned a verbal label (e.g., young, beautiful) and 
thus be more easily remembered (Lewin et al., 2001). In 2002 Lewin and Herlitz tried 
this explanation by altering the presentation time of the faces in the presentation phase. 
Faces in one condition were presented for three seconds each and in a second condition 
for one second each. It was hypothesized that the shorter presentation time would make 
verbal labeling of the faces more difficult. The size of the gender difference in favor of 
women was not affected by the shorter presentation time and remained when controlled 
for verbal ability. Therefore, gender differences in face recognition performance are not 
driven by differences in verbal ability (Lewin & Herlitz, 2002).  
 
Women’s ability to recognize faces may be differently organized than men’s and more 
automatic. Women’s face recognition performance has been found to be unrelated to 
several other cognitive abilities, however, this has not been found for men. Instead, men’s 
performance was related to their general intelligence (Herlitz & Yonker, 2002). Further 
support for gender differences in organization of the ability to recognize faces could be 
drawn from a study that used the method of event-related potentials to investigate 
activation patterns over time in response to faces (Guillem & Mograss, 2005). The 
method of event-related potentials provides a detailed measure of how cognitive 
processes change over time in the brain, as it measures electrical activity of the brain in 
relation to an external event, for example what happens when we watch a picture 
(Nyberg, 2002). Guillem and Mograss (2005) compared women and men’s performance 
in recognition memory for faces and activation patterns. Women remembered more faces 
than men did, and gender differences were found in electrical activity: women showed 
larger amplitudes and a higher degree of activation at two time components. According to 
the authors this confirmed that women and men use different cognitive strategies when 
they process information. In other words, this support that women may process 
information more elaborately than men do (Guillem & Mograss, 2005).  
 
Another suggestion is that women’s superiority is caused by gender-related differences in 
interest and that women pay more attention to faces than men do (e.g., Rehnman & 
Herlitz, 2006a). Faces could be objects of greater interest to women, which has been 
supported by findings of women’s better memory for children’s faces and men’s better 
memory for cars (McKelvie, Standing, St Jean, & Law, 1993).  
 
Even though gender differences in face recognition are established, it is unclear why 
women remember more faces than men do. It is also unclear why women show an own-
gender bias and men in most studies do not.   
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Aim of Study 
Why do women show an own-gender bias? It has been proposed that women remember 
more female faces than male faces due to allocation of more attention towards women 
than towards men, which results in more accurate memory performance on female faces 
(Rehnman & Herlitz, 2006b; Rehnman et al. in press). The purpose of this study was to 
test the role of attention in women’s memory for other women’s faces, and how it 
influenced gender differences in face recognition. Therefore, the dual-task paradigm was 
employed to determine the role of attention in men’s and women’s face recognition 
performance. In one condition, participants encoded faces under full attention, and in a 
second condition faces were encoded simultaneously as a second task was performed. 
Participants’ attention was divided between encoding of faces and a monitoring task. The 
divided attention paradigm has previously been used to study effects of divided attention 
at encoding on recognition memory for faces (e.g., Brandt et al., 2003).  
 
If women direct more attention to other women’s faces, then a change in available 
attention at encoding may affect women’s face recognition performance for female faces 
to a larger extent than their performance for male faces. Therefore, it was hypothesized 
that the change in available attentional resources would reduce women’s own-gender 
bias, resulting in a smaller or no difference in memory performance between women’s 
memory performance for female and male faces. In addition to this, it was expected that 
women would outperform men on both female and male faces, and on female and male 
faces respectively, in the full attention condition. If women attend more to faces than men 
in general, we hypothesized that the expected gender difference in face recognition 
performance would be reduced or extinguished when attention was divided at encoding.   
 
 

M e t h o d  
 

Participants 
Thirty-two participants (19 women and 13 men) were included in the analyses. Fifteen 
participants were excluded from the analyses of various reasons: first language not 
Swedish, too low scores on the digit-monitoring task (≤ 6), not within the age span (20-
40 years), seen faces used in the test outside the testing session, and/or not answered all 
questions in the recognition tests.  
 
The participants were Swedish university students. Their overall mean age was 24.78 (SD 
= 3.48) years, ranging from 19 to 33, see Table 1 for mean values of age, years of 
education, and cognitive tests which were included as controls of the sample of men and 
women. There were no significant gender differences in age (t(30) = .53, p > .05), years 
at university (t(30) = .32, p > .05), word comprehension (t(30) = .17, p > .05), mental 
rotation (t(30) = .09, p > .05), or digit-monitoring (t(30) = .06, p > .05).  
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Table 1. Mean(±SD) age, number of years at university, word comprehension, mental  
rotation, and digit-monitoring.   

 
 Women Men 

Age 25.05(4.02) 24.38(2.60) 

Years at university 2.03(1.46) 2.19(1.38) 

Word comprehension 20.79(5.27) 21.08 (3.59) 

Mental rotation 13.68(4.80) 13.54 (3.67) 

Digit-monitoring 8.37 (.76) 8.38 (.65) 

 
 
Procedure 
All participants were tested individually and they gave their informed consent before the 
test session started. The order of tests was as follows: (a) first face presentation; (b) 
synonyms test (Nilsson, Bäckman, Erngrund, & Nyberg, 1997); (c) mental rotation test 
(Vandenberg, 1971); (d) occupational preferences questionnaire (Lippa, 2002); (e) first 
face recognition test; (f) second face presentation; (g) the Hogan Personality Inventory 
(Hogan & Hogan, 1995); (h) hobby preferences questionnaire (Lippa, 2005); (i) second 
face recognition test. Data from the occupational and hobby preferences questionnaires 
and the Hogan Personality Inventory were not included in the present study. After the test 
session, the participants were debriefed about the purpose of the study, either directly 
after the test session, or by email or mail. 
 
Material 

 Face recognition. A pre-tested set of Swedish faces was used in the face 
recognition task. A number of faces were from the Karolinska directed emotional faces 
(Lundqvist, Flykt, & Öhman, 1998), and some faces had been photographed at 
Stockholm University. Faces were randomized into two sets, each consisting of 40 faces 
of which 20 were female and 20 were male. In each set, ten female and ten male faces 
were targets and the remaining twenty faces served as distractors. The two sets of faces 
were used for two experimental conditions, one where full attention at encoding was 
allowed, and one where attention was divided between the faces and a second task. Faces 
were shown on a PC screen, placed approximately 60 centimeters from the participant. 
All faces were in view for three seconds. The participants were instructed to remember 
the faces as they later would be tested on their ability to recognize the faces they had 
been shown. After an interval of approximately 16 minutes, the participants completed a 
forced yes-no recognition task. This task included the 20 earlier presented faces together 
with 20 faces not seen earlier, randomly intermixed. The faces were in view, one at a 
time, for five seconds. Each participant took part in two experimental conditions. Both 
the two sets of faces and the order of the experimental conditions were counterbalanced 
across participants.  

Stimuli. The set of faces used for the face recognition task were prior to the study 
classified according to gender of faces and rated on distinctiveness. Twenty-one persons 
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participated: 11 women, with a mean age of 28.55 (SD = 7.62), and 10 men (mean age 
28.56, SD = 5.55). No gender difference was found in age (t(18) = .003, p > .05). Faces 
were randomized into two sets and these sets were counterbalanced across participants. 
The participants were asked to classify gender (female or male) and distinctiveness on a 
five-point Likert scale (anchor points: 1- not at all, 5- very) for each face (adapted from 
Hosie & Milne, 1996; Light et al., 1979). The faces were shown with a PC projector, one 
at a time for eight seconds. The faces displayed neutral expressions and the pictures had 
been edited to ovals to ensure that no external cues such as hairstyles were present in the 
test material. The photographs were black-and-white and were presented on a black 
background (see Figure 1).  
 
 

           
 
Figure 1. Example of stimuli. 
 
 
From the total of 96 faces which had been rated on gender category and distinctiveness 
40 female and 40 male faces were selected. These 80 faces had all been gender 
categorized to a degree of minimum 95% accuracy.  
 
Earlier studies have shown that female faces have been rated as more typical than male 
faces, and that women rated female faces as more typical than male faces (Vokey & 
Read, 1988). Therefore, possible gender differences in distinctiveness ratings of faces 
were assessed. A 2 (gender of face: female vs. male) x 2 (sex of participant: woman vs. 
man) ANOVA for repeated measures was calculated. The between subjects factor was 
sex of viewer and the within subjects factor was gender of faces. A main effect of gender 
of face was found (F(1, 19) = 6.19, p < .05). As can be seen in Table 2, male faces were 
rated as more distinctive than female faces. 
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Table 2. Mean(±SD) distinctiveness ratings (1 to 5) by gender of faces.  
 
  Sex of participants  

Gender of faces Women Men All 

Female 2.75(0.39) 2.68(0.28) 2.72(0.33) 

Male  2.85(0.35) 2.90(0.31) 2.87(0.33) 
All     2.80(0.33) 2.79(0.28) 2.80(0.30) 

 
 

Digit-monitoring. For division of attention at encoding, the participants performed 
an auditory task. The task was adapted after a digit-monitoring task used by Castel and 
Craik (2003; see also Jacoby et al., 1989; Troyer & Craik, 2000). A number of 80 digits 
(1-9) were sampled and randomized into one list. The targets were three odd digits 
appearing in a sequence (e.g., 1-3-3) in pseudo-random intervals as some digits had to be 
replaced from their original position to form targets. The targets appeared within a range 
of two to ten digits, with a mean interval of 5.9 digits. There were nine targets. The list of 
numbers was read by a male voice at a rate of one digit per second. The list of numbers 
was recorded and was played in an mp3-player with head-phones for the participants in 
the testing session. The participants were instructed to monitor a stream of numbers for 
three odd digits appearing in succession, to quickly report the digits in a target when it 
appeared, and that it was important to find all target sequences. The participants received 
training with a list made up by 27 digits, in which four targets appeared, before the dual-
task performance. Furthermore, the participants were instructed that it was equally 
important to attend to faces as to the digit-monitoring task, and that it was central to 
monitor the stream even if a target just had appeared since a new target could appear 
shortly after another.  

Synonyms. A 25-item multiple-choice test (Nilsson, Bäckman, Erngrund, & 
Nyberg, 1997) was used. Each item consisted of the word to find the synonym for, and 
five words to choose the target synonym from. The total time for the synonyms test was 
five minutes.  

Mental rotation. The modified version of Shepard-Metzler’s Mental Rotation Test 
by Vandenberg (1971) for group administration was used to assess mental rotation 
ability. It was a paper-and-pencil test and contained 10 test items. Each item consisted of 
one target figure to the left side and four figures to the right side. Two of the four rotated 
figures were the same as the target figure and the task was to mark these. Two correct 
answers on each item scored two points; one correct answer scored one point. One or two 
incorrect answers on an item gave zero points. The instructions clarified that it would not 
be advantageous to guess if the participant did not know which answers were correct. The 
participants were given a time limit of six minutes to complete this task.  
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R e s u l t s  
 
To assess the effects of divided attention and hypothesized gender differences, a 2 (sex of 
viewer: female vs. male) x 2 (gender of face: female vs. male) x 2 (attention at encoding: 
full vs. divided) ANOVA was computed. Between-subject variable was sex of viewer. 
Gender of face and full versus divided attention at encoding were within-subject 
variables. The dependent variable was number of correctly remembered faces (e.g., hits 
minus false alarms). First, a main effect of attention at encoding was found (F(1, 30) = 
161.66, p < .01), showing that faces encoded under full attention was better remembered 
than faces encoded under the divided attention manipulation. Second, an interaction 
effect was found between gender of face and sex of participant (F(1, 30) = 4.14, p = .05). 
As can be seen in Table 3, the interaction effect showed that men remembered more male 
than female faces, and that women remembered more female than male faces. 
 
To further investigate the interaction effect between gender of face and sex of participant 
paired samples t-tests were computed for women and men separately. The t-tests showed 
that women did not remember significantly more female than male faces (t(18) = 1.00, p 
> .05), and men did not remember more male than female faces (t(12) = 1.81, p > .05). 
 
Also, we were particularly interested in gender differences in memory performance. 
Therefore, independent t-tests were calculated. However, no significant gender 
differences were found in general face recognition performance (t(30) = .97, p > .05). 
Furthermore, there were no significant gender differences in performance on female faces 
(t(30) = 1.06, p > .05) and no differences in memory for male faces (t(30) = .76, p > .05). 
Planned t-tests were also conducted in order to investigate gender differences in face 
recognition performance under full and divided attention conditions. In addition to this, 
the magnitudes of the investigated differences were evaluated with Cohen’s d 
(McCartney & Rosenthal, 2000). An effect size is computed by subtracting one group 
mean from another and dividing by the pooled standard deviation, meaning the 
standardized difference between the two means (McCartney & Rosenthal, 2000). 
Independent samples t-tests showed that women recognized more female faces than men 
did under the full attention condition (t(30) = 1.69, p = .10, d = .60). Further, no gender 
differences were found in recognition memory for female faces under divided attention 
(t(30) = .36, p > .05, d = .13). However, there were no significant gender differences in 
recognition performance on all faces under full attention (t(30) = 1.15, p > .05, d = .40) or 
divided attention (t(30) = .60, p > .05, d = .22) at encoding. In addition, there were no 
gender differences in recognition memory for male faces under full attention (t(30) = .32, 
p > .05, d = .12) or under divided attention at encoding (t(30) = 1.39, p > .05, d = .50).  
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Table 3. Mean number(±SD) of recognized faces (hits minus false alarms) under the full  
  attention condition and the divided attention condition. 
 

 Women Men 

 Full Divided Full Divided 

Female faces 6.00(1.41) 1.89(2.21) 5.08(1.66) 1.62(2.06) 

Male faces 5.68(2.00) 1.58(2.09) 5.46(1.81) 2.62(2.06) 

Total 11.68(2.60) 3.47(3.55) 10.54(3.02) 4.23 (3.47) 

 
 
To further evaluate the own-gender effects and performance under full and divided 
attention conditions, separate 2 x 2 ANOVAs were computed for women and men. The 
dependent variable was number of recognized faces (hits minus false alarms), and the 
within-subject factors were gender of face (female vs. male) and attention at encoding 
(full vs. divided). For women, a main effect of attention was found (F(1, 18) = 113.48, p 
< .01), showing that faces encoded under full attention were more easily remembered 
than faces encoded under divided attention. A significant effect of attention at encoding 
was also found for men (F(1, 12) = 62.84, p < .01), meaning that men’s memory for faces 
was higher when faces had been viewed under full attention and lower when attention 
was divided at encoding.  
 
Planned t-tests for paired samples were conducted for women and men separately to 
investigate own-gender biases. No difference was found between women’s memory for 
female and male faces in the full attention condition (t(18) = .60, p > .05, d = .18), or in 
the divided attention condition (t(18) = .57, p > .05, d = .14), see Figure 2. 
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Figure 2. Women’s mean number (SD) of remembered female and male faces (hits minus  

false alarms) under full and divided attention at encoding.  
 
 
No difference was found in men’s memory for female and male faces under full attention 
at encoding (t(12) = .81, p > .05, d = .22), meaning that men did not remember more male 
than female faces (see Figure 3). Moreover, men did not remember more male than 
female faces when attention had been divided at encoding (t(12) = 1.61, p > .05, d = .49).  
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Figure 3. Men’s mean number (SD) of recognized female and male faces (hits minus  

false alarms) under full and divided attention at encoding.  
 
 

D i s c u s s i o n  
 
First, as expected women remembered more female faces than men did in the full 
attention condition (e.g., Lewin & Herlitz, 2002; Rehnman & Herlitz, 2006a, 2006b). 
Also, there were no gender differences in performance on female faces encoded under 
divided attention, which is in line with the hypothesis. We expected that women would 
also outperform men on face recognition in general in the full attention condition (Herlitz 
et al., 1997; Lewin et al., 2001; Rehnman & Herlitz, 2006a, 2006b; Rehnman et al., in 
press), but the result was not significant. Further, women did not remember more male 
faces than men did, which is a result in line with some earlier findings (Lewin & Herlitz, 
2002; McKelvie, 1981; but see also Rehnman & Herlitz, 2006a, 2006b). Moreover, there 
was a small tendency for men to remember somewhat more faces than women in the 
divided attention condition. 
 
Second, we expected an own-gender effect for women, and the results showed own-
gender biases for both men and women. When further investigated, the results showed a 
tendency of an own-gender bias for women, who tended to remember more female than 
male faces under both full and divided attention conditions. Furthermore, men’s 
performance was different from women’s. Men tended to remember more male faces, but 
the effect was not significant when further evaluated. Few studies have found an own-
gender bias for men (e.g., Wright & Sladden, 2003), although most studies have not (e.g., 
Lewin & Herlitz, 2002; McKelvie, 1981; Rehnman & Herlitz, 2006b). Interestingly, 
men’s own-gender bias effect was more pronounced in the divided attention condition.  
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Third, the results showed that divided attention at encoding reduced recognition memory 
for faces, replicating earlier findings (e.g., Brandt et al., 2003; Kellogg, 1980; Parkin et 
al., 1995), thus the method of digit-monitoring (Castel & Craik, 2003; Jacoby et al., 1989; 
Troyer & Craik, 2000) affected memory for faces. The decline in performance was also 
seen in memory for female and male faces encoded under full attention in relation to 
divided attention.  
 
Importantly, and as expected, women outperformed men in recognition of female faces in 
the full attention condition. This advantage decreased when attention was divided at 
encoding. Also as hypothesized, the tendency for women to remember more faces overall 
disappeared when attention was divided. Earlier studies have suggested that women are 
more interested in faces than men are (McKelvie et al., 1993; Rehnman & Herlitz, 2006a) 
and pay more attention to faces than men (Rehnman et al., in press). It was assumed that 
if women are more interested in and attend more to faces than men, then women’s 
advantage would be reduced or extinguished under divided attention at encoding. The 
results confirmed that attention modified gender differences in face recognition of female 
faces, and a tendency was found for the modifying role of attention in general face 
recognition.  
 
Divided attention at encoding of faces tended to impair women’s performance more than 
men’s. Although not significant, in this study the performance of men was somewhat 
better than women’s under the divided attention manipulation. How could this result be 
explained? Guillem and Mograss (2005) argue that women’s higher performance in face 
recognition may be caused by women using more detailed elaborating strategies when 
encoding information than men do. Men’s lower performance is explained by men’s 
reliance on schematic processing or an overall information theme. Applying this 
interpretation on the finding of the overall lower performance of women in the divided 
attention condition, this result could be understood as an effect of women’s more 
elaborate encoding strategies. When attention was divided between the tasks, women 
may have been inhibited from using more elaborate encoding strategies, resulting in 
smaller gender differences in performance. Women’s encoding might have been less 
elaborated, resulting in similar performance levels as men’s.  
 
Women’s superiority in recognition of female faces encoded under full attention, but not 
divided attention, could give a clue to the gender differences observed in memory for 
faces. The results indicated that women’s superior performance on female faces is based 
on that full attention is available at encoding, as full attention generated a difference but 
divided attention did not. This could mean that women performed at a similar level to 
men when attentional resources were limited, but outperformed men on female faces 
when they had full attention at encoding. Adding to possible explanations, women may 
be experts in holistic encoding of faces under full attention, and holistic encoding can be 
disturbed when attention is divided (Reinitz et al., 1994). If women are more experts in 
holistic coding of faces than men are, then a larger impairment would be expected in 
women’s performance compared to men’s in the divided attention condition. This is in 
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line with studies showing that experts’ recognition memory is more impaired by 
inversion than novices’ (Diamond & Carey, 1986).  
 
There might also be a biological predisposition for women to attend to social stimuli such 
as faces. Developmental studies of infants’ looking preferences have shown that girls 
preferred to look for a longer time on a face than boys, who spent more time looking at a 
face with its features rearranged (Connellan, Baron-Cohen, Wheelwright, Batki, & 
Ahluwalia, 2000). Therefore, girls might have an early predisposition to attend more to 
faces than boys, and this might be further developed by socialization processes and close 
relationships with other women (Rehnman, 2007). The role of attention and the 
relationship between attention and interest in women’s recognition of faces need to be 
further investigated, as this study has provided results adding to the findings of Rehnman 
et al. (in press) of the role of attention in face recognition gender differences. Results of 
this study indicated that attention is an important mechanism operating in women’s 
encoding of female faces, which confirms the proposition of Rehnman et al. (in press), 
that women direct more attention towards female faces in particular and therefore 
remember more of these faces.    
 
In this study, women’s tendency to recognize more female than male faces remained 
when attention was divided at encoding and indicated that women still had the possibility 
to pay more attention to female over male faces, that female faces were more easily 
encoded than male faces, or that women were more experts in female faces. Then, what 
could be the mechanisms operating in women’s own-gender bias? Women have been 
found to remember more androgynous faces labeled as female (Rehnman et al., in press). 
The labeling of faces as female may have worked as a cue that directed women’s 
attention towards these androgynous faces (Rehnman, 2007). Rehnman (2007) propose 
that the labeling of androgynous faces as female acted as a cue, resulting in that women 
processed these faces more elaborately. From this view, it would be reasonable to expect 
the difference of women’s performance on female compared to male faces to decrease, 
when the two attentional conditions are compared. An effect size of d = .18 was found in 
the full attention condition, and d = .14 in the divided attention condition. This implies 
that women no matter available attention at encoding will focus more on female over 
male faces, and this gives substance to the idea that women are more interested in female 
than male faces. On the other hand, women may also be more experts in female faces. 
However, women’s own-gender bias effect may have been smaller due to the material: 
male faces had been rated as more distinctive than female faces. This could have reduced 
the size of women’s own-gender effect, resulting in a less marked difference between 
women’s memory for female and male faces in the full attention condition, or in both full 
and divided conditions. In studies of gender differences and own-gender bias in face 
recognition the test faces have not been rated on distinctiveness (e.g., Lewin & Herlitz, 
2002; McKelvie, 1981; Rehnman, 2006a, 2006b), but it has been proposed that faces 
should be pre-tested in future studies (Rehnman, 2007). In a following study, the set of 
faces is planned to be made up by female and male faces where no differences in 
distinctiveness are found.   
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The results showed that men tended to recognize more male than female faces. An own-
gender bias for men has not been observed consistently (Wright & Sladden, 2003). 
Rehnman (2007) propose that this can have different causes, for example that men’s own-
bias exists but will only appear when there is a high degree of match between the viewer 
of the face and the face. Wright and Sladden (2003) found that men remembered more 
male than female faces, and there was a high concordance because the male faces were of 
same age and ethnicity as the men who participated in that study. However, Rehnman 
(2007) argue that the most likely cause of an own-gender bias for men is that the effect 
for men is weaker, or non-existent, than the effect for women. Then the expected result is 
that men sometimes will remember more male faces, sometimes not, and that such results 
should be found both within and between studies (Rehnman, 2007). An additional 
proposition comes from this study. Distinctiveness ratings showed that male faces were 
rated as more distinctive than female faces. A number of studies have shown that faces 
rated as more distinctive are remembered to a higher extent than faces rated as usual or 
less distinctive (e.g., Light et al., 1979; Newel et al., 1999). The own-gender bias 
observed for men may therefore be a result of the material, that is, the distinctiveness of 
the male faces included. Interestingly, the own-gender effect for men was larger when 
faces had been encoded under divided attention. An explanation in line with this is that 
men in comparison to women may rely on less elaborate encoding strategies (Guillem & 
Mograss, 2005) that are less holistic and more based on features. This may have 
facilitated men’s processing of male faces, which had been rated as more distinctive, 
when attention was limited and resulted in a better memory for male than female faces.  
 
Unfortunately, this study lack power. There were too few participants and this could have 
contributed to that most results and effects were non-significant. This study had a sample 
size of 33 participants. Earlier studies have had sample sizes consisting of 219 (Rehnman 
& Herlitz, 2006b) and 192 participants (Lewin & Herlitz, 2002). Clearly, a larger sample 
size is needed in a following study. Furthermore, participants should be recruited from 
the general population. The sample in this study was mainly made up by students from 
the social sciences. In addition to this, the expected gender difference in mental rotation 
was not found, which indicated that the participants differed from the population (Voyer 
et al., 1995). However, in other respects the results showed tendencies in the 
hypothesized directions.  
 
Regarding the effect sizes found in this study, it can be seen that the effects are small to 
moderate. Effect sizes up to .49 are small, above .50 moderate, and above .80 large 
(McCartney & Rosenthal, 2000). The size of the gender difference in memory for all 
faces encoded under full attention was d = .40, which is in line with other studies (e.g., 
Herlitz et al. 1997, found d = .27). The effect size for the gender difference on female 
faces encoded under full attention was moderate, as d = .60. This is comparable with a 
size of d = .64 found for the gender difference in memory for female faces (Rehnman & 
Herlitz, 2006b). The size of the gender difference in memory for male faces under full 
attention was d = .12, in comparison to d = .29 found for this difference in a study of 
Rehnman and Herlitz (2006b).     
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In a following study, a measure of distinctiveness should be included. Participants who 
completed the recognition tests could also rate facial distinctiveness. This would enable 
us to relate distinctiveness ratings directly to memory performance. In this study, the 
participants who had rated distinctiveness were not the same as the ones who completed 
the memory tasks, which adds uncertainty when comparing ratings and memory 
performance.  
 
In sum, this study could not show that women’s own-gender bias depends on the 
allocation of attentional resources. Still in line with other studies (Lewin & Herlitz, 2002; 
Rehnman & Herlitz, 2006a, 2006b) and the hypothesis, there was a tendency for women 
to remember more faces than men, and this difference could mainly be attributed to the 
result that women remembered more female faces. Divided attention at encoding resulted 
in no gender differences in memory for female faces, in line with the hypothesis. 
Furthermore, divided attention impaired both women’s and men’s recognition memory 
performance. However, the division of attention tended to influence women’s and men’s 
performance differently. When memory performance for female and male faces was 
compared separately, the results showed that women still tended to recognize more 
female faces when attention was divided. This indicated that attention at encoding may 
not be crucial for women’s own bias, as the difference between the effect sizes was small. 
Men on the other hand showed a tendency for an own-gender bias, which was more 
marked when attention was divided at encoding. Men’s own-gender bias may be 
grounded in how distinct the male faces included in the recognition tasks are, resulting in 
a better memory for male faces in some but not in other studies. This is in line with the 
inconsequent findings of an own-gender bias for men. As a final point, this study 
provides preliminary results of that attention modifies gender differences in face 
recognition. 
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