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Abstract
The objective of this study was to explore whether there is a significant difference between males and females when they are presented with familiar and unfamiliar inverted faces. The design of the study was a 2x2 ANOVA using Super labs as a software to design an appropriate study to collect data. A total of 39 participants took part, including nine males and 30 females. The overall results of the research project accepted the hypothesis designed; there will be an own-gender bias when males and females are asked to identify familiar and unfamiliar inverted faces. The findings showed that although there was an own-gender bias occurring, there was not a significant difference between whether males identified males to a higher extent than females identifying females. The discussion highlights that there may have been issues with the results reliability due to the low number of participants who took part. Overall, the studies reliability and validity proves to be at low level and if the study was to be repeated within the forthcoming future there should be a number of developments made; a larger number of participants, larger distribution of participants and increase the length of the study to identify different factors which may influence face perception.

















Chapter 1
  To begin with, this research report is focused on face perception and own-gender bias. The idea of face perception is considered an important aspect of social cognition. As humans, face perception is used to gather information and to understand or reason with an individual.  It is also used as a way of trying to understand what some individuals may be feeling at that moment.  It is a known element of life that faces are the most informative stimuli that humans perceive on a day to day basis. The perception of an individual’s face can be as short as a glimpse, and it will give an idea of the individuals; gender; age and race. The idea of face perception being an easier recognisable process done within all human brains, is going to be researched with the acknowledgement of individuals having an own-gender bias, where males recognise male faces at a higher standard, as well as females recognising female faces better.  The aim of this report is to find whether there is an own-gender bias when presented with familiar and unfamiliar inverted faces.

  As human’s we use facial features to distinguish each other. These facial features can include smile, dimples, beauty spots or cheekbones. There are many reliant ideas based around the use of facial features. Many say that you are able to tell an individual’s personality through the use of their features. According to Reith, the Greeks gathered personality traits from physical features by comparing those traits to animals. For example, “a person with a hooked nose was said to resemble a hawk, and was therefore ferocious.’. Therefore, the idea that facial features play a major role in face perception is shown historically.

  Le Chang (2014), a neuroscientist from California Institute of Technology discussed how there are neurons in the brain that primates the process of recognising faces. He concluded that there are six different areas in the brain that relate to ‘face patches’, which become more active and aware when an individual looks at another face. Chang created a study where 2,000 animated faces were included and put into different categories based on their features. He then used monkeys as a form of participants and attached electrodes to their brain to track how the neurons reacted when they were shown a face. By doing this, he was able to identify which neurons were fired when certain features on a face were shown.

Despite this study not being directly linked to the research of inverted faces, the idea of how humans are inclined to recognise particular faces based on features should be considered when research is taking place due to the idea that not all the participants responses may be linked to the environment, it should be considered that neural pathways are involved in the recognition of inverted faces. Which allows for this research topic to take into consideration of biological effects on face perception.

One of the first ideas which will be looked at would be the creation of the Thatcher effect. Which illustrates the idea that the brain is unable to process photos of faces from an upside - down manner despite the brain feeling as though it can until it is turned back to the correct position.

The use of the Thatcher Effect can be relevant in relation to the areas of research with the use of Wong, Y. K., Twedt, E., Sheinberg, D., & Gauthier, I. (2010) “Does Thompson's Thatcher Effect reflect a face-specific mechanism” where they focus on its ability to reflect the difficulty in perceiving parts of an object. In correspondence to this study, it would be the ability to perceive facial parts. The aim was to see whether there was a difference in comparison to facial features and then objects such as: cars, buildings etc. The observations showed that there was not a large difference with the face Thatcher effect and the other object categories. The use of this study can be beneficial due to it’s in depth nature of the Thatcher effect, which is an element that would be useful to use as a comparison of the way in which participants have a perception of objects and humans faces. 

Yin (1969) highlights that inverting a face has two important outcomes. Firstly, the face will become more difficult to recognise, secondly the change in shape of the face is less perceptible. The effect of perception of inverted faces is thought to result mainly from lack of understanding from the information being attempted to process in relation to configuration which is sensitive to the face orientation. Bartlett and Searcy (1993) expressed a development of this idea where they proposed that a contrast to inversion does not affect processing of featural information due to it being processed similarly regardless of the orientation. 

More so, Valentine (1988,1991) said that the root of face inverted effect is related to the encoding of faces in memory of the brain. The idea that upright and inverted faces would not be perceived differentially, relays on the effect of memory encoding and how that would not be as efficient for inverted faces compared to upright. However, this idea has been challenged in accordance to subsequent studies where face inversion effect was obtained for simultaneous presentation of unfamiliar faces (Tanaka and Farah 1998).

The use of the journal from Valentine (2001) highlights how the use of face space was used as motivation by the aim to find an explanation for the processing of familiar and unfamiliar faces, which is a central aspect of the research to be taken place. The use of this explanation would be a relevant by providing an element of comparison of the results to whether participants were able to identify the faces presented as well as a correlation to their ethnic groups. The focus by Goldsmith and Chance (1980) on face schemes suggesting that the effects of inversion and ethnicity was down to that of schemas. They reinforced the idea that as face schemas developed they became more rigid. Despite the facial schema theory providing an encompassing theory for face recognition which will be used to compare and contract these results, it does lack specificity. 

To add a further effect to the research, the idea of nature vs nurture should be considered when researching own – gender bias, as other elements may over- lap such as; own-ethnicity bias and own-age bias. An article by Bar-Haim, Y., Ziv, T., Lamy, D., & Hodes, R. M. (2006) based on ‘nature and nurture in own-race face processing’. The study investigates where infants of three months old looking at own - race against other race faces as a function of environmental exposure to faces from the two categories. The results showed that the preference of own- race bias begins at an early age of three months. However, it should be considered that these results are based on the exposure to a prototypical facial environment.

To develop this idea in –regards- to the biological factors of inverted faces- the study “The effect of face inversion on the human fusiform face area” Kanwisher, Tong and Nakayama (1998). The study used MRI scan (magnetic resonance imaging) used to find the effect of face inversion on the fusiform face area of humans when presented with inverted faces. The signals found from the intensity of the MRI scans show that the fusiform face area was reduced when greyscale faces were presented upside-down, but this effect was small across the participants when they were exposed to both upright right and inverted faces. The next stage of the study was for participants to be exposed to two toned faces that were inverted, the signal from the MRI scan showed that the fusiform area was significantly reduced for all participants. It was concluded that the inverted grey faces which were used during the study can strongly activate this mechanism within the fusiform face area. 

On the other hand, the development of this research could potentially go into more depth rather than just the idea of own- gender bias and face perception. The consideration of face recognition depending on the age of an individual should be considered. This can be seen within Anastasi, J. S., & Rhodes, M. G. (2005). An own-age bias in face recognition for children and older adults. The use of this study would be a good contrast whether own- age face bias has an effect alongside own-gender bias on face processing. The study examined whether children and older adults exhibit an own- age face recognition bias. The participants had to view photographs of individuals from all different ages, then they were administered a recognition test. The results showed that both young children and older adults recognised own -age faces compared to other age faces. The use of these results can be a sustainable comparison when completing research as the participants within this study would be over the age of 18, therefore provides a similar age range to be contrasted.

Another important aspect of this line of research would be that of configuration features would be defined as the way in which features on our face are positioned and how individuals identify each other. The idea of configuration may want to be considered when referring to face perception. 

As shown within Leder, H., Candrian, G., Huber, O., & Bruce, V. (2001). Configural features in the context of upright and inverted faces. The use of this study highlights the depth nature of configural features of face perception. When faces are turned upside down recognition is interrupted. This is thought to be involved in the disruption of configural processing. This study looked at the investigation of whether a local relational feature is processed differently with upside down compared to upright faces. The results showed that the disruption of configural facial information plays the critical role in memory for faces, and in which configural information corresponds to spatial information that is processed in a way which is sensitive to local properties of the facial features involved, this idea should be considered when researching an own-gender bias due it sorely not being down to gender. Furthermore, it can be seen in the journal article “Memory and Cognition” (1997) the focus was on a study conducted by Tanaka and Farah (1993) it was said that the implication of a holistic hypothesis would influence alterations in facial configuration should then influence the retrieval of facial features. More so, it was stated that for normal faces if configuration alterations were made for example: moving the location of eyes closer together or further apart, this would not only effect the subject’s identification of the eyes but then would also impair the identification of other facial features e.g. the mouth and nose despite these facial features not be directly altered. This idea of configurable and holistic face processing highlights the interdependency on them both. 

This idea can be seen within the article “Inverted faces are (eventually) processed holistically” Richler, Mack, Palmeri and Gauthier (2011). Where they presented two studies, comparing holistic processing of upright and inverted faces within the composite task. The inversion then reduced overall performance although it did lead to the same qualitative pattern of results which was also observed for upright faces. However, it was found that longer presentation times were required to observe holistic effects for inverted compared to upright faces. The results showed that both upright and inverted faces are processed holistically, but it should be considered that inversion reduces overall processing efficiency.

The investigation of individuals ability to identify faces at intermediate angles of rotation Collishaw, S. M., & Hole, G. J. (2002). The participants were asked to discriminate blurred familiar and unfamiliar faces which were presented at nine angles. The blurred faces were used to minimise processing of features and to assess the effects of rotation that are specific to configural processing. The results highlighted the strong correlation between the angle of rotation and the accuracy of recognition.

Furthermore, research with inverted faces with autistic individuals may be ideal to use as a comparison to participants without the disorder. This can be seen by Teunisse, J. P., & de Gelder, B. (2003) ‘Face processing in adolescents with autistic disorder: The inversion and composite effects’.  The results from this study showed that the adolescents involved formed normal configuration-based face representation. Although, the absence of the composite effect does indicate that those individuals are less prone to contextual information. The results of this study can be used as a good comparison as it allows for a comparison of results from adults without autism and then adults with.

The idea of the human brain containing specific visual systems for face recognition can be developed further with the article ‘Prosopagnosia: Evidence for mandatory, Face-specific Perceptual Mechanisms’ by Farah, Wilson, Drain and Tanaka (1994). The use of one subject who was referred to as LH throughout the study, was 40 years old and had suffered from prosopagnosia for 20 years after an auto mobile accident. He is able to recognise his friends, neighbours, wife and children without any face cues from those around him. The procedure took place by providing LH with a task involving face matching instead of a face recognition task. The overall results showed that LH performed to a high standard when matching inverted faces compared to upright faces; which is considered the reserve than what an average individual would recognise. This provided evidence of a neurological localized module for upright face recognition for human faces.   

The focus of this research project is predominantly aimed at the gender bias and importance of gender when identifying inverted faces. The study ‘An own gender bias and the importance of hair in face recognition’ by Wright and Sladden (2003) create the hypothesis that males are better at recognising male faces and that females will also be able to recognise female faces at a higher standard compared to males. The results of this study show that there was a ‘strong’ gender bias found, especially within eyewitness testimony. It was also found that the subject of displays hair being present had an effect on the participants who were identifying the subjects. This showed more prominent within females viewing females faces than when making cross gender identifications. Therefore, the memory of hair appears to be a contributing factor to own- gender bias. 

Furthermore, this element of own -gender bias can be expanded with a recent study from Bournemouth University “Eye-tracking the own – gender bias in face recognition: Other – gender faces are viewed differently to own-gender faces” by Wun Man and Hills (2016). Their sample contained 81 psychology undergraduate students with the use of 96 facial images presented to the participants. The results of this study found that there was an own-gender bias between female participants compared to male participants. Which again, highlights the reoccurring theme of females being more inclined to show an own-gender bias. 

This interpretation is also represented within a meta-analysis ‘Sex difference and the own-gender bias in face recognition: A meta-analytic review’ conducted by Hertlitz and Loven (2013). The theme of females identifying more female faces compared to males in represented throughout. The results showed that the females who took part within this study showed that they did recall more female faces. It was also found that, the researcher only presented male faces for one element of the experiment and it was found that the females outperformed the males consistently. Therefore, the overall findings suggested that females recall more faces than males. This created the argument of females being more able to recall faces due to their advances in episodic memory, this questioned whether the advances women tend to show in memory have developed from the early perception of female faces.

More so, research has been completed at Cardiff University psychology department “Exploring the contribution of motivation and experience in the postpubescent own – gender bias in face recognition” by Hills, Pake, Dempsey and Lewis (2018). The use of this research is considered a useful literature article to compare research with due to its findings being relatively recent. The aim of this research is to find whether motivation of a gender has an effect with face recognition. There were four different experiments which took place. In Experiment one, there was no own-gender measured when the observation of attractiveness occurred. In experiment two, the use of distinctiveness-rating task did find own-gender bias for all groups of participant. Then, experiment three completed on adults found that own – gender bias had not been reported. Finally, experiment four found that participants who had their own-gender sexual orientation showed a stronger own-gender bias. Therefore, the overall findings of this study suggest that motivational factors have a substantial effect with own-gender bias. Therefore, it can be said from this research study that there are suggestions that biases exist within face perception. This can be interpreted to the amount in which the individuals are interested in a certain face when processing of faces and their features occurs. 

The development of the idea of females recognise females to a higher standard than males is also seen within ‘Higher face recognition ability in girls: magnified by own- sex and own-ethnicity bias’ by Rehnmen and Hertlitz (2006). The study used two groups of Swedish nine -year -old children. This study magnifies the idea that reoccurring idea that females have a higher rate of face recognition of other females than males, the results highlighted this by girls outperforming boys with the face recognition tasks. Despite age and ethnicity being included within this study, the results concluded that there were three factors that explained sex differences in face recognition; there is an overall superiority with females and face recognition compared to males. It was also found that there was a correlation between the sex of the viewer and the face being perceived, and ethnicity of the face being perceived also had an effect. 

Despite the reoccurring theme of females showing a stronger own-gender bias with face perception ‘Greater Visual averaging of face for own-gender faces’ by Fockert and Gautrey (2013) developed a study of male and female participants where they were asked to view four different sets of male and female faces before having to identify a morphed single set and an average photograph as their focus of research is to find whether there is a continuous growth of evidence that individuals will identify a morphed image concluding a summary of previous sets of photographs shown and to find whether there is an own-gender bias when this recognition takes place. There were 30 participants who took part, starting from the age of 19 to 40 years old with an equal number of both males and females (15). The use of both morphed images of previous sets of faces were shown as well as a photograph of a real person. The overall results showed that the probability of the participants choosing a morphed average face of the original four sets was shown to be more prominent with male faces and male observers as well as female faces and female observers. Overall, this study shows a contrast to the previous research identified due to the results portraying that the observers would incorrectly identify own-gender which is a contrary to previous literature which continuously shows an own-gender bias predominantly in females.

The use of the above research all contributes to the designed hypothesis “There will be an own-gender bias when males and females are asked to recognise familiar and unfamiliar inverted faces.” There are many different studies on face perception as well as inverted faces and the occurrence in which other processes effect the way individuals recognise faces. Therefore, there are many different angles that can be viewed when research of this topic is undertaken. Despite not all of the literature viewed is an identical copy of the research intended to take place. The aim is to be able to use previous methods and results as a comparison as well as understanding the background of biological psychology and face perception but remaining the entire focus on inversion face effects and own-gender bias. 

The study could potentially give deeper results on the basis of recognition of gender, for example: could it be that instead of there being own-gender bias when recognising images of faces, there is more recognition of female faces based on them being more likely to be the primary care giver within our lives? This idea can be developed by Quinn, Yahr and Kuhn (2002) “Representation of the gender of human faces by infants: A preference for female”. Despite this study being based on infants, the idea of a female preference may be shown through to adulthood.

 In addition, as seen with the research that took place at Cardiff University “Exploring the contribution of motivation and experience in the postpubescent own – gender bias in face recognition” by Hills, Pake, Dempsey and Lewis (2018) based on motivational aspects of own-gender bias, there could be more identification on individuals only recognising faces based on their interest of them e.g. based on attractiveness.


Chapter 2 - Method

Participants 
The target population for the study was aimed at students who study at the University of Wales Trinity Saint David (UWTSD), Swansea campus. The students were aged from 19 years old and above with both males and females involved. The recruitment process took place through Experimental Management System (EMS) which is aimed at psychology students within the university from first year, second year and third year. Students would then have the ability to sign up to the study online where an advert was displayed with a brief description of what would be entailed (See Appendix A) during the 15 minutes. Students would then receive one credit once they have attended the study.

A total of 39 students took part in the study with nine being males and 30 being female. There had originally been 40 participants, however one did not complete demographic data form which meant their data would be excluded from the results due to their gender being non-identifiable.  The ages ranged from 19 to 57 (M=30.38)(SD=10.64).

Design
The study was a 2x2 ANOVA Quantitative study designed and performed on Superlabs, all data collection was also through Superlabs. Demographic data was collected at the beginning of the study (gender and age), however no other questionnaires were used throughout the study (see Appendix B). 

Materials
The study was created on the software Superlabs, within the psychology labs at the University of Wales Trinity Saint David Swansea campus. The study firstly starts with the collection of demographic data. The use of this demographic data is to distinguish the number of males and females who have taken part as well as their age. This will then allow for a comparison at the final results of the study to find out whether males and females have an own -gender bias when identifying the inverted faces or the reverse. All face images (stimuli) used within the study were taken from the University of Wales Trinity Saint David computer files which have been used previously for past dissertation students (see Appendix H). There were 12 faces shown in section one which would be considered the ‘familiar’ faces and then a further 12 faces used for section two, which contained six ‘familiar’ faces from section one and then six new faces which were the ‘unfamiliar’. All faces were mixed ethnicities as well as mixed ages. These faces were chosen at random. The stimuli used were all presented in colour on the computer monitor directly in front of the participant on a white background. All facial stimuli did contain distinctions such as hairstyles and features such as glasses, which were not removed from the study. 






Procedure
Pilot study
The design of the study was completed the week commencing February 24th 2020, there were multiple students using the psychology labs at Swansea campus that week therefore three students took part as part of the pilot study in order to receive feedback before the study was to go live on EMS the following day. The pilot studies took place to confirm the validity and reliability of the study. It was also used to check that the study was understandable for participants and to acquire the level of difficulty. Despite only having three pilot studies take place, this provided great confidence to the researcher once feedback had been received. The positive feedback allowed for the link on EMS to go live and allow for collection of data to commence the week commencing March 2nd 2020. 

Ethical Considerations
  The beginning of the research project started with a dissertation proposal and ethical approval form (see Appendix C and Appendix D) designed the outline the different aspects of the study and what will be entailed during the study which had to be approved by the dissertation supervisor and the ethics panel in order for the study to go ahead. 

 Originally, the study was to look at the correlation between own – gender bias and sexuality when identifying faces. Where the researcher would collect sexuality as part of the demographic data at the beginning of the study then use this data to correlate with the correct number of inverted faces identified at the end of the study. This would then be a form of correlation with whether females identify males faces at a higher standard compared to recognising female’s due to them being more attracted to the features displayed by particular males. However, this caused multiple ethical concerns for the researcher as well as the panel due to factor of having to provide further information on why sexuality will need to be collected for demographic purposes and then resubmitting the ethics form. Furthermore, the idea of collecting sexuality as demographic data could become a threat to the outcome of results of the study, as there may be participants who may not want to disclose their sexuality as they may not feel comfortable with that information being used or may feel that this data could be published with elements relating back to the participants. This would then jeopardize the number of participants taking part. Despite the researcher feeling confident enough to run the study in this way, it was then decided that the study should be adapted to focus mainly on own-gender bias and disregard sexuality allowing the researcher to remain on time scale.
  
Study procedure
  Once participants arrived at the psychology labs waiting area at the Swansea campus, they were called by the researcher using their unique identity code that has been given to them in allowance to sign up to studies. They were then taken to their selected lab (G). They were then handed the consent form (see Appendix E) (British Psychological Society 2014) explaining how they had the right to withdraw at any point and if they felt the context was causing emotional distress to themselves then they could stop at any point, despite the study not initially causing any emotional harm, all ethical guidelines were stated in order of protection of both researcher and participant. If participants wanted to continue with the study they would have then signed and dated the bottom of the consent form. This would then be taken as informed consent once the form was handed back to the researcher. 

  Next, the research would provide a demographic data form for the participant to fill in, this included options to provide their; gender and age. Once this had been completed, the study was ready to be performed. The participant sat at a distance of approximately 60cm away from the computer monitor. For the first section of the study, participants were simply asked to watch 12 faces appear on the screen individually for one second each until further instructions appeared. Then, section two allowed for six faces from the previous section appear again which were then inverted, individually for one second but with a further six unfamiliar faces which were also inverted (see Appendix H). The participant was then asked to indicate whether they had seen these faces in the previous section using key ‘A’ as familiar and key ‘L’ as unfamiliar. Once the participant had inputted their answer the monitor would then present the next stimuli, until all had been presented. Once completed, the participant was presented with a on screen message which thanked them for their participation. The researcher would then verbally debrief them and provide a debrief sheet with the email of the researcher and the supervisor for any further questions. The researcher reminded the participant that if they wanted their data removed, then now was the time to inform the researcher before analysis took place.


Chapter 3 – Results
See Appendix G for SPSS output

Descriptive statistics

Figure 1 below shows a table reporting the mean and standard deviation of all three variables within the study. The V1 variable is the amount of familiar faces identified correctly, V2 is the amount of unfamiliar faces identified correctly and V3 is the amount of congruent faces identified. 








Figure 1

	Variable 
	Mean of variables
	Std. Deviation

	V1
	4.15
	1.16

	V2
	4.51
	1.02

	V3
	4.23
	0.78





With the study being based on gender identification of inverted faces, one of the first steps within the study was for the participant to provide demographic data. Where they were asked their age and gender. The participant was also provided with a box for ‘Other’ as well as ‘Do not wish to provide’ which allowed for diversity. From the overall of the 40 participants, there had only been one participant who did not wish to provide their gender (Participant eight), therefore their data was not used during the analysis of the study and allowed the analysis to only account for 39 participants in total.








Figure 2


This distribution of the mean between all three variables can also be seen in a graph format which shows a clear representation of the average mean, where it highlights the mean of participants identifying unfamiliar faces correctly is the highest within V2 reaching 4.50 and the lowest being V1 being 4.15.

Inferential Statistics
It was hypothesised that there would be an overall own-gender bias when participants were to recognise familiar and unfamiliar inverted faces. An independent samples t-test was conducted to compare whether females recognise female familiar faces to a higher standard than males recognising male familiar faces, which entailed two separate subscales. The outcome showed that there was no significant difference between either females (M=4.1, SD=1.20) and males (M=4.22), SD=1.20), t(37)=-1.99, p=.843. Then, the second subscale was conducted to compare whether females recognised females unfamiliar faces to a higher standard (M=4.43, SD=1.04) compared to males recognising male unfamiliar faces (M=4.78,SD=.97), t(37)=-.88, p=.383.


One – sample Test
A single sample t-test was conducted to determine if there was a statistical significant difference which existed between the identification of the participants gender from the gender of the inverted faces provided within the study. The males and females who took part in the study shown that there was a significant difference when identifying the inverted faces of their own gender (M= 4.23, SD = 0.78), t(.38) = 9.90, p= .00


Paired Samples Test
A paired – samples t-test was also conducted to compare whether participants recalled their own gender more consistently (M=4.23, SD = .78) than the opposite gender when exposed to the familiar and unfamiliar inverted faces (M=1.77, SD=.78). There was a significant difference recalled from the results show: t(38)=9.89,p=.00



[bookmark: _GoBack]Main Independent Samples T – Test
It was hypothesized that ‘individuals will recognise their own genders inverted faces significantly better than the opposed gender’ the number of females identifying female (M=4.1, SD=1.20) ‘familiar’ (the faces which had been previously presented to the participant in section1) faces correctly had been identified. This was then also repeated for the case of males (M=4.22), SD=1.20) who recognised male ‘familiar’ faces correctly.  An independent samples t - test was then performed using the Levene’s Test for Equality of Variances. The independent samples t- test analysis found that there was no significant difference between the rate at which males and females recognised their own gender of inverted faces, t(37)=-1.99, p=.843.

Secondly, the number of females who correctly identified the number of ‘unfamiliar’ female (faces which had not been shown within section one) faces within section two was also measured (M=4.43, SD=1.04). This was also repeated for the number of males who correctly identified the number of ‘unfamiliar’ male faces within section two (M=4.78, SD=.97). Again, an independent samples t-test was then performed using Levene’s Test for Equality of Variances. The independent samples t-test analysis found there was no significant difference between males and females recognizing unfamiliar faces within section 2, t(37)=-.88, p=.383.


Therefore, the overall findings of the analysis show that the original hypothesis “there will be an own-gender bias found when individuals recall familiar and unfamiliar inverted faces” has been supported. However, it should be acknowledged that the degree of whether males have a more prominent own-gender bias or whether females do, is shown within the independent sample t-test that there is no difference. 







Chapter 4 – Discussion 

Key findings

   As an overall reminder of the study, the aim was to find out whether there was an own – gender bias when participants were to recognise familiar and unfamiliar inverted faces. It was within the results that there was an own-gender bias, however there was no significant difference of whether males identified males at a higher standard or females recognised females at a higher standard. Therefore, the results from this study supports the original hypothesis ‘there will be an own-gender bias when males and females are asked to recognise familiar and unfamiliar inverted faces’.

 The study had intended to find the impact of participants viewing inverted familiar and unfamiliar faces on different genders.  As mentioned, Yin (1969) heighted the two outcomes that are present when a face becomes inverted. Firstly, the perceived is more difficult for an individual to identify and secondly, the distortion within the face is less perceptible. This idea can be recognised from the findings of this study by no participant being able to correctly retrieve all familiar faces from section one, within section two when they had become inverted. This finding contributes to Yin (1969) that faces are less identifiable and that the distortion of the face and features prove harder to recognise. 

Based on the key findings from this study, if it was to be repeated in the future to improve the accuracy of the results; one of the changes to be made would to have a larger number of participants taking part. The low number of 40 participants made it hard to use the results as a generalisation to the wider population. Due to apparent reasons, all participants who took part are all from the same locality and all attend the same university with multiple participants being on the same course, therefore this could have had an implication on the results. Where participants may have mentioned to another participant what the study is about and what the aims are once handed the debrief the participant has all the information needed. This can be passed onto participants who had not completed the study, giving them the information from the debrief may have allowed them to create desirable answers which they would assume the researcher would need. Therefore, the outcome of results can lack validity. 

The idea of a low sample size being a limitation with the research can be reflected within ‘Small studies: strengths and limitations’ Hackshaw, A (2008), it was concluded within this article that despite having a study designed which is simple and quick, the results provided do not tend to yield reliability or accuracy. Which is why there should not be any strong assumptions made about a particular or potential outcome due to the lack in validation from the small sample achieved.  Hackshaw, A (2008) suggests that ‘data from small studies should be used to design larger confirmation studies’. 

In addition, it should be recognised that despite there being 40 participants who directly took part in the study, only 39 participants data could be used for further analysis. The demographic data from participant eight had not be completed due to reasons outside of research knowledge. Therefore, key information such as the gender of the participant was crucial when needed to compare to the familiar and unfamiliar faces recognised. Consequently, this participant’s data had to be erased from the results of the study. 

Secondly, another limitation which is reflected within the results would be that more than 79% of participants are female. Due to the aim of the study is to look at the implications of inverted faces on own-gender, this high number of female participants give only the female recognition of inverted faces compared to the 21% males who took part. This small number of males cannot be used as a reliable sample due to the discourse of similarities which they all share. Despite the low number of males who took part during the research, this suggests the female domain within psychology studies, where in 2007 there was only 24% of males studying psychology. This gives the impression that it was not the lack of support from male students at the university, but more so the lack of males on the course of psychology.  This finding can be reinforced by the article ‘Gender, psychology students and higher education’ Sanders and Sanders (2007), this article shows the use of a pilot study being designed to show the gender differences within psychology higher education. It is stated how males are classed as a minority group within Psychology higher education studies. Therefore, become disadvantaged when starting the studies (Turpin, 2004). The study completed by Sanders and Sanders (2007) suggest how there should be an adaptation of materials would give support to male students who wish to study psychology further at higher education, these adaptations to the course would allow for the difficulties faced by males to be limited to few. This research has been further developed with the idea of males being unable to recognise that they need help with their academics compared to females who will often seek support and guidance when they feel they are struggling (Frosh, Pheonix and Pattman 2003). 

Despite the sample being largely female and it shows difficulty in comparing female face recognition of male due to the small number of males who participated. Many of the articles previously researched show that females show an own-gender bias more significantly than what males have portrayed. This can be seen within “Women’s own-gender bias in face recognition memory” by Loven, Herlitz and Rehnman (2011). Where experiments took place, women and men had encoded female and male faces for recognition at a later stage within full attention stages and divided attention stages. The results of the three experiments that took place showed that women consistently showed own-gender bias in comparison to males. This suggested that these results show that women have greater ‘perceptual expertise’ for identifying female faces which would suggest a facilitating recognition memory.

It should also be acknowledged that the study estimated time had been noted for a maximum of five minutes per participant, however, after the first few participants had taken part it had soon be noticed the study was less than two minutes long. This should be acknowledged for future changes within the study where timeslots could have been reduced to allow for more participants to take part, the idea of adding a distractor task between the first section and the second section could be changed to allow for lengthened study. However, many participants stated that identifying the familiar and unfamiliar faces inverted was proven difficult. Therefore, adding a distractor task in to lengthen the time would decrease the number of correct faces identified.

In addition to this, the use of a distractor task may benefit the repetition of this study. There had been no designed questionnaire used as a distractor when the study took place, this may have useful to enhance the reliability and validity of the results being produced. This idea can be highlighted with the results found in ‘How does distractions task influence the interaction of working memory and long- term memory?’ by Liu and Fu (2007) where it was found that; a distraction task being used within a study does have a significant effect on the long- term memory of an individual, this was observed by performing tasks of individuals with and without a distractor task then observing the difference in recall. Furthermore, it should be considered that selective attention of participants may have occurred due to there being no other element included in the study. Including a distractor task may have allowed for the participant to alter their attention to a different subject. According to William James (1890), attention is selective and a limited resource, therefore filtering out other stimuli’s a natural response and happens unconsciously. Therefore, it cannot be guaranteed that the complete focus of the participants was on the computer task in front of them, there may have been other stimulus around them which could have effected their attention such as; other research experiments taking place in the labs, researchers walking past etc. By having a distractor task, it may have allowed the participants to remain focus as there would be different instructions provided throughout instead of remaining focused on the screen e.g. New Need for Cognition Scale questionnaire.

  During the design of the study itself, the use of faces from the university’s computer documents had been chosen at random. These faces were then copied onto the software ‘Super lab’ to use ready for inputting data. However, many of the faces used had been saved with other props which may have been considered identifiable when participants were asked to select whether faces were familiar or unfamiliar, they may have been using e.g. colour of the shirt one subject was wearing or the glasses another subject had on. In –regards- to subjects who had glasses or hats within the image, it may be more useful to use images with no extra materials to them. This would make the outcome of the results more accurate due to the complete recall of just the subjects facial features not any other attribute. If the study was to be repeated, all faces included within the study should be cropped of any identifiable features which gives the opportunity of all participants to identify the faces based truly on their facial features.

 Due to the pilot studies, the three participants who took part provided feedback expressing how the study was perceived difficult, which suggests whether participants used colours of clothing or strong features such as bright hair colours to attempt recall of both familiar and unfamiliar inverted faces. This can be seen within ‘An own gender bias and the importance of hair in face recognition’ by Wright & Sladden (2003) where the focus is on own gender bias and whether the colour of an individual’s hair has an effect on the identification. The results of this study found that the use of hair being present when having to recall a familiar face was found to be more useful to females identifying female faces compared to males.  Therefore, the memory of hair seems to be a contributing factor when identifying faces. This will then put into perspective alternative features such as glasses and coloured t -shirts.

Comparing the results and findings from this study to those found in “Exploring the contribution of motivation and experience in the postpubescent own-gender bias in face recognition” by Hills, P. J., Pake, J. M., Dempsey, J. R., & Lewis, M. B. (2018) both show that there is a strong own-gender bias. However, the findings from this literature article show higher reliability, due to the simple factor that in all 4 experiments that took part, there had been roughly the same number of males and females who took part. Therefore, it allows for the results to be generalised to the wider population. Compared to the number of participants who took part at the University of Wales Trinity Saint David within this study, does not give strong enough results to be generalised to the wider population. The study portrayed results which were female dominant, all from the same location and studying the same degree. Whereas, in experiment two of ‘Exploring the contribution of motivation and experience in the postpubescent own-gender bias in face recognition’, there was a mixture of participants used from ages of 15-16 years from two different single sex schools as well as three mixed sex schools in South Wales with an equal number of males and females used. Which again, highlighted the mixed sample used. This is also seen within experiment three, where there were 105 participants used. Experiment four used an opportunity sample that included 48 participants. Therefore, there was over 300 participants used in order to conclude the findings of this study, this highlights the lack of validity and reliability of the original research. For future reference, if this study was to be repeated within the same university context; then a mixture of participants should be used from different degree subjects not just Psychology (and related subjects). 

The idea of there being a bias from using all participants who study psychology (or related subjects) may have been at a disadvantage to the results, due to the factor that these participants may have an already existing interest in the field of research. Therefore, the participants may have guessed the hypothesis and payed larger attention at the beginning e.g. concentrating on hair colour etc, in order to memorise the faces and produce the appropriate results that the research is looking for. 

For future reference of this study, it could be argued that not only own-gender bias could have been analysed within this element of research but due to the demographic data collected on age and ethnicity, the ability to provide further research on own-age bias and own-ethnicity bias could have been researched because there had been enough information provided. This can be seen within ‘The combined influence of the own-age, own-gender and own-ethnicity biases on face recogniton’ by Priscilla, Mukudi and Peter (2019). Where 160 participants took part in the identification of cross-over effects of the three biases. The results showed that while the amount of correctly identified faces decreased, the own-ethnicity bias showed a continuous influence on face recognition than own-age and own-gender bias. It was also found that own-age and own-gender bias is based on the motivation of the participants interest. Furthermore, to repeat the research to higher standard the researcher may want to develop ideas presented in the literature review e.g. autistic individuals and the perception of inverted faces. As seen within Teunisse, J. P., & de Gelder, B. (2003) ‘Face processing in adolescents with autistic disorder: The inversion and composite effects’, using those with autism as a comparison can allow for growth in the already establishing research of those with spectrum disorders in order to produce a different insight to face perception. 











Conclusion

     In summary of this research project, and compared to the previous literature reviewed surrounding the gender of individuals and their recognition of inverted familiar and unfamiliar faces. The overall results of this research show that there is an own-gender bias between males and females when recognizing their own gender of inverted faces, a finding that does support that of previous literature. It appears that the results of this project shown may imply small differences in findings compared to previous literature due to the sample size and number of males who took part being small, there should be a change if the study was to be repeated in the future which would potentially allow for a difference in the results. 

  For future research on this topic, the development of eyewitness testimony can be explored to the depth of nature needed to understand own-gender bias. Reflecting back to the literature article by Wright, D. B., & Sladden, B. (2003) “An own gender bias and the importance of hair in face recognition” they found that from an evolutionary understanding it is more likely that within the past, humans were more susceptible with recognising their own gender in -regards to competition for mating instead of potential partners for mating (McComb, 2003). This idea can be developed further when seen within magazines, most photographs of individuals in the magazines are the same gender as the target audience that the magazine is aimed at. Despite, this idea not being acknowledged within the research, it should be considered as a viewpoint for future research as it could be a potential explanation for eyewitness testimony and own-gender bias.
  
  In an overall summary, completing research into own-gender bias and face recognition is important for the understanding of psychology to be deepened and to use the mechanism found for future research, it should also be considered as an importance due to the future use of the research’s future applied purpose. Despite the findings of this research supporting the designed hypothesis and supports the literature previously reviewed, for future developments of this study; larger samples and equal number of males and females should be used to allow for a higher sense of reliability and validity to increase the findings accuracy.
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Appendix A
EMS advert

This study will take approximately 15 minutes to complete, you will then be awarded 1 credit for your participation. This study will include exposure to 6 male faces and 6 female faces. Then in section 2 you will be asked to identify the faces you find familiar from section 1.










Appendix B
Demographic data

Please provide the appropriate information below:

Gender:  (Please circle the preferred description of yourself)

Male          Female        Other      Prefer not to say 

Age ____
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	Title of Research (this must reflect the essence of your proposed research question, study design and study population and should be more specific than the broad topic area provided in the dissertation topics selection book).

To find whether face inversion has an effect when distinguishing facial features of an individual based on memory. The research will be conducted by using Superlabs as a collection of quantitative data of 150 male/female participants.





	Please state your main research question(s) and hypothesis/hypotheses

The aim of my research is to find whether gender has an influence on the way we recognise familiar and unfamiliar inverted faces.






	What empirical evidence supports your research question? (Please provide a 1500 word review of relevant psychological literature and theory and a minimum of eight references).  If you have already drafted a review of literature please attach it to the end of this document – you do not need to complete this section if so).


Literature Review Dissertation

As human’s we use facial features to distinguish each other. These facial features can include smile, dimples, beauty spots or cheekbones. There are many reliant ideas based around the use of facial features. Many say that you’re able to tell an individual’s personality through the use of their features. According to Reith, the Greeks gathered personality traits from physical features by comparing those traits to animals. For example, “a person with a hooked nose was said to resemble a hawk, and was therefore ferocious.’’. Therefore, the idea that facial features play a major role in face perception is important. 

Le Chang (2014), a neuroscientist from California Institute of Technology discussed how there are neurons in the brain that primates the process of recognising faces. He concluded that there are six different areas in the brain that relate to ‘face patches’, which become more active and aware when an individual looks at another face. Chang created a study where 2,000 animated faces were included and put into different categories based on their features. He then used monkeys as a form of participants and attached electrodes to their brain to track how the neurons reacted when they were shown a face. By doing this, he was able to identify which neurons were fired when certain features on a face were shown.

Despite this study not being directly linked to the hypothesis of inverted faces, the idea of how we are inclined to recognise particular faces based on features should be considered when research is taking place due to the fact that not all the participants responses may be linked to the environment, it should be considered that neural pathways are involved in the recognition of inverted faces.

One of the first ideas which will be looked at would be the creation of the Thatcher effect. Which illustrates the idea that the brain is unable to process photos of faces from an upside - down manner despite the brain feeling as though it can until it is turned back to the correct position.

The use of the Thatcher Effect can be relevant in relation to the areas of research with the use of Wong, Y. K., Twedt, E., Sheinberg, D., & Gauthier, I. (2010). “Does Thompson's Thatcher Effect reflect a face-specific mechanism” where they focus on its ability to reflect the difficulty in perceiving parts of an object. In correspondence to this study it would be the ability to perceive facial parts. The aim was to see whether there was a difference in comparison to facial features and then objects such as: cars, buildings etc. The observations showed that there was not a large difference with the face Thatcher effect and the other object categories. The use of this study can be beneficial due to it’s in depth nature of the Thatcher effect, which is an element that would be useful to use as a comparison. 

Yin (1969) highlights that inverting a face has two important outcomes. Firstly, the face will become more difficult to recognise, secondly the distortion in the face is less perceptible. The face inversion effect is thought to result mainly from disruption to processing information in relation to configuration which is sensitive to the face orientation. Bartlett and Searcy (1993) expressed a development of this idea where they proposed that a contrast to inversion does not affect processing of featural information due to the latter being processed similarly regardless of the orientation. 

More so, Valentine (1988,1991) said that the root of face inverted effect is related to the encoding of faces in memory of the brain. The idea that upright and inverted faces would not be perceived differentially, relays on the effect of memory encoding and how that would not be as efficient for inverted faces compared to upright. However, this idea has been challenged in accordance to subsequent studies where face inversion effect was obtained for simultaneous presentation of unfamiliar faces (Tanaka and Farah 1998).

The use of the journal from Valentine (2001) highlights how the use of face space was motivated by the aim to find an explanation for the processing of familiar and unfamiliar faces, which is a central aspect of the research to be taken place. The use of this explanation would be a relevant in comparing the results of whether participants were able to identify the faces presented as well as it’s comparison to their ethnic groups. The focus by Goldsmith and Chance (1980) on face schemes suggesting that the effects of inversion and ethnicity was down to that of schemas. They reinforced the idea that as face schemas developed they became more rigid. Despite the facial schema theory providing an encompassing theory for face recognition which will be used to compare and contract these results, it does lack specificity. 


To add an effect to the research the use of biological psychology will be brought involved, the idea of nature vs nurture should be considered when researching own race bias. An article by Bar-Haim, Y., Ziv, T., Lamy, D., & Hodes, R. M. (2006) based on nature and nurture in own-race face processing. The study investigates where infants of 3 months old looking at own race against other race faces as a function of environmental exposure to faces from the two categories. The results showed that the preference of own race bias begins at an early age of 3 months. However, it might want to be considered that these results are based on the exposure to prototypical facial environment.

To develop this idea in –regards- to the biological factors of inverted faces- the study “The effect of face inversion on the human fusiform face area” Kanwisher, Tong and Nakayama (1998). The study used MRI scan (magnetic resonance imaging) used to find the effect of face inversion on the fusiform face area of humans when presented with inverted faces. The signals found from the intensity of the MRI scans show that the fusiform face area was reduced when greyscale faces were presentated upside-down, but this effect was small across the participants when they were exposed to both upright right and inverted faces. The next stage of the study was for participants to be exposed to two toned faces that were inverted, the signal from the MRI scan showed that the fusiform area was significantly reduced for all participants. They concluded from these results that the fusiform face area responded to faces per SE, instead of other low-level features present in faces. It was also concluded that the inverted grey faces which were used during the study can strongly activate this mechanism within the fusiform face area. 

On the other hand, the development of this research could potentially go into more depth rather than just the idea of own race bias and face perception. The consideration of face recognition depending on the age of an individual should be considered. This can be seen within Anastasi, J. S., & Rhodes, M. G. (2005). An own-age bias in face recognition for children and older adults. The use of this study would be a good contrast whether own age face bias has an effect on face processing. The study examined whether children and older adults exhibit an own age face recognition bias. The participants had to view photographs of individuals from all different ages, then they were administered a recognition test. The results showed that both young children and older adults recognised own age faces compared to other age faces. The use of these results can be a sustainable comparison when completing research as the participants within this study would be over the age of 18, therefore gives another age range to be contrasted.

Another important aspect of this line of research would be that of configuration features would be defined as the way in which features on our face are positioned and how we identify each other. The idea of configuration may want to be considered when referring to face perception. As shown within Leder, H., Candrian, G., Huber, O., & Bruce, V. (2001). Configural features in the context of upright and inverted faces

The use of this study highlights the depth nature of configural features of face perception. When faces are turned upside down recognition is interrupted. This is thought to be involved in the disruption of configural processing. This study looked at the investigation of whether a local relational feature is processed differently with upside down compared to upright faces. The results showed that the disruption of configural facial information plays the critical role in memory for faces, and in which configural information corresponds to spatial information that is processed in a way which is sensitive to local properties of the facial features involved. Furthermore, in the journal article “Memory and Cognition” (1997) focused on a study conducted by Tanaka and Farah (1993) it was said that the implication of an holistic hypothesis would influence alterations in facial configuration should then influence the retrieval of facial features. More so, it was stated that for normal faces if configuration alterations were made, for example: moving the location of eyes closer together or further apart, this would not only effect the subject’s identification of the eyes but then would also impair the identification of other facial features e.g. the mouth and nose despite these facial features not be directly altered. This idea of configurable and holistic face processing highlights the interdependency on them both. Which would then be agreeing with the hypothesis that inversion, configurable and holistic effects all have an influence on a subject’s face processing.

This idea can be seen within the article “Inverted faces are (eventually) processed holistically” Richler, Mack, Palmeri and Gauthier (2011). Where they presented two studies, comparing holistic processing of upright and inverted faces within the composite task. The inversion then reduced overall performance although it did lead to the same qualitative pattern of results which was also observed for upright faces. However, it was found that longer presentation times were required to observe holistic effects for inverted compared to upright faces. The results showed that both upright and inverted faces are processed holistically, but it should be considered that inversion reduces overall processing efficiency.

The investigation of individuals ability to identify faces at intermediate angles of rotation Collishaw, S. M., & Hole, G. J. (2002). The participants were asked to discriminate blurred familiar and unfamiliar faces which were presented at nine angles. The blurred faces were used to minimise processing of features and to assess the effects of rotation that are specific to configural processing. The results highlighted the strong correlation between the angle of rotation and the accuracy of recognition.

Furthermore, research with inverted faces with autistic individuals may be ideal to use as a comparison to participants without the disorder during the discussion. This can be seen by Teunisse, J. P., & de Gelder, B. (2003). Face processing in adolescents with autistic disorder: The inversion and composite effects.  The results from this study showed that the adolescents involved formed normal configuration based face representation. Although, the absence of the composite effect does indicate that those individuals are less prone to contextual information. The results of this study can be used as a good comparison within the discussion as it allows for a comparison of results from adults without autism and then adults with.

The use of the above research all contributes to the designed hypothesis “The aim of my research is to find whether gender has an influence on the way we recognise familiar and unfamiliar inverted faces.” There are many different studies on face perception as well as inverted faces, therefore there’s many different angels I can view my study. This allows my results to have multiple discussion points. Despite the literature I have viewed not being an identical copy of my study, I am able to use their methods and results to compare with mine but remaining the entire focus on inversion face effect. Other variables may be considered through, for example: the use of gender against inversion and how we may be bias in identifying our own gender compared to the opposite. Therefore, an equal number of male and female faces will be shown in the first part of the study as well as the second part. The study could potentially give deeper results on the basis of recognition of gender. For example: could it be that instead of there being a gender bias when recognising images of faces, there is more recognition of female faces based on them being more likely to be the primary care giver within our lives? This idea can be developed by Quinn, Yahr and Kuhn (2002) “Representation of the gender of human faces by infants: A preference for female”. Despite this study being based on infants, the idea of a female preference may be shown through to adulthood.
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	Please describe your participant group (including anticipated number of participants required) and any specific inclusion/exclusion criteria.  

All participants will be recruited through an online experiment system called Experiment management system (EMS), through the use of the University of Wales Trinity St David.

The participant group will include a maximum of 150 male and female participants from the University.  I have decided on this amount due to previous literature being used as a guide as well as looking at the different variables involved. There will be no criteria that participants will have to meet apart from being over the age of 18 (which will be automatic as all participants will be internal). 





	Please provide brief details of the anticipated design (e.g., between, within, mixed, regression, focus groups, interviews, experimental, questionnaires) and main procedure for your study (it should be clear from this how you are actually planning to carry out your study, and what will be happening to your participants).

The main procedure of my study is based on the idea of how individuals identify inverted faces. The study will include 12 different slides at the beginning which will show one upright face either male or female on each slide. The next stage would be to invert all familiar faces and then add another 12 unfamiliar faces which will also be inverted. The participant will then be told to click the familiar face from the previous slides. 

The design of my study will be a 2 x 2 mixed ANOVA. This will include four cells, the first cell would be whether females identify the inverted faces of other females better, the next cell would then be the opposite whether females identify males inverted faces significantly more than females. Thirdly, would be weather males identify females inverted faces at a better rate to males which would then be counted as the fourth cell.  It will be a study based on quantitative results, where participants will be using a computer animation of faces to measure the rate that they recognise the familiar faces.








	What measures are you planning to use for data collection and how will this data be used in the analysis in order to answer your research question?  (Be as specific as possible here – what type of data will you be obtaining, what specific topics/measures/scales/instruments will you be using and what will you do with this data?)

Quantitative data will be obtained from this study. The use of superlabs will be used to design a clear and understandable study to collect the appropriate information for results. The data collected will then be used to reflect my hypothesis as to identify whether males and female recognise the familiar faces of their own sex or the opposite. 








	What are the main ethical issues that you will need to address in this study? (Please note all students will need to complete the full ethics form prior to final approval for data collection being given).


The basic ethical issues will be covered during my study. Firstly, Informed consent will be obtained immediately before the study begins to ensure the participants understands what activities they will need to take part in. There will also be a debrief form given at the end of the study just to inform the participant what was being tested and if there are any further questions an email address will be provided. Confidentiality may also be ethical issue which will need to be considered as although the data may not be considered significantly sensitive, we are unaware of the individuals personal circumstances. Therefore all participants involved will be referred to by a unique identity. Furthermore, it will be highlighted that participants will have the right to withdraw at any time during the study if they felt uncomfortable despite there being no danger or sensitivity being researched, the opportunity to withdraw will always be available. At the end of the study, all participants will be given a debrief form to highlight what the main aims of the study was and what was trying to be found. There will be an email address provided if the participants have any more questions. All the ethical issues above are the basic codes of conduct when designing a study involving participants. Despite the study involving any serious sensitivity all codes of conduct will be obeyed to the highest standard available.






Student Name (Please print clearly) :  Freya Lee Hughes 

Student Signature:  F. Hughes          Date 10.10.19




















































Appendix D
Ethics form

APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  

Delete the Guidance Notes at the end of the form BEFORE submitting your application


SECTION A: About You (Principal Researcher)
	Full Name:
	Freya Lee Hughes

	Tick all boxes which apply:

	Member of staff:
	☐
	Honorary research fellow:
	☐

	Undergraduate Student
	☒	Taught Postgraduate Student
	☐	Postgraduate Research Student
	☐


	Faculty/School/Centre:
	
University Of Wales Trinity Saint David, Yr Athrofa, Discipline of Psychology & Counselling

	Campus:
	Swansea 


	E-mail address:
	1707638@student.uwtsd.ac.uk


	Contact Telephone Number:
	07753445976


	For students:

	Student Number:
	1707638

	Programme of Study:
	BA Counselling Studies and Psychology 

	Director of Studies/Supervisor:
	Paul Hutchings






SECTION B: Approval for Research Activity
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	
	Date

	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in)

	☒	Dissertation supervisor (November 2019)



SECTION C:  Internal and External Ethical Guidance Materials
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	UWTSD Research Ethics & Integrity Code of Practice 

	☒
	
UWTSD Research Data Management Policy
	☒

	
UWTSD student code of conduct (2018)

BPS Code of Human Research ethics (2014)

BPS Code of Ethics and Conduct (2017)

	☒



SECTION D: External Collaborative Research Activity
	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person and confirmation this person has consented to their personal data being shared.as part of this collaboration.

	Institution
	


	Contact person name
	

	Contact person e-mail address

	

	Has this individual consented to sharing their details on this form?
	YES
	☐
	NO
	☐

	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	Is your research externally funded
	YES
	☐
	NO
	☐

	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	
	Employed
	YES
	☐
	NO
	☐

	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	Permission to undertake the research has been provided by the partner organisation
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐




Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	
If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity
	Indicative title:
	A quantitative study to examine whether individuals are better at recognising own-gender than other-gender inverted faces.

	Proposed start date:
	January 2020
	Proposed end date:
	March 2020

	Introduction to the Research (maximum 300 words)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	Purpose of Research Activity
As human’s we use facial features to distinguish each other. These facial features can include smile, dimples, beauty spots or cheekbones. There are many reliant ideas based around the use of facial features. Many say that you’re able to tell an individual’s personality through the use of their features. According to Reith, the Greeks gathered personality traits from physical features by comparing those traits to animals. For example, “a person with a hooked nose was said to resemble a hawk, and was therefore ferocious.’’. Therefore, the idea that facial features play a major role in face perception is important. 

Yin (1969) highlights that inverting a face has two important outcomes. Firstly, the face will become more difficult to recognise, secondly the distortion in the face is less perceptible. The face inversion effect is thought to result mainly from disruption to processing information in relation to configuration which is sensitive to the face orientation. Bartlett and Searcy (1993) expressed a development of this idea where they proposed that a contrast to inversion does not affect processing of featural information due to the latter being processed similarly regardless of the orientation. 

More so, Valentine (1988,1991) said that the root of face inverted effect is related to the encoding of faces in memory of the brain. The idea that upright and inverted faces would not be perceived differentially, relays on the effect of memory encoding and how that would not be as efficient for inverted faces compared to upright. However, this idea has been challenged in accordance to subsequent studies where face inversion effect was obtained for simultaneous presentation of unfamiliar faces (Tanaka and Farah 1998).


(this box should expand as you type)

	Research Question
To find whether participants recognise familiar faces which have then been inverted of their own gender more accurately compared to the opposite gender.


(this box should expand as you type)

	Aims of Research Activity

The aim of my research is to find whether we identify familiar inverted faces with greater accuracy than unfamiliar inverted faces. The variable which I will be examining is gender. Gender plays a major role in all aspects of life and my aim is to examine whether we as individuals identify our own gender more consistently than the opposite. Alternatively, could it be that both genders show no difference in identification or are able to recognise one gender more than the other? The overall aim of my research is to look at gender and inverted faces then to acknowledge any patterns that may occur from the data to answer any mentioned questions.

(this box should expand as you type)

	Objectives of Research Activity

The objectives of my research would be:
1. To identify whether gender is a factor when identifying inverted faces.

(this box should expand as you type)

	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed.

	To begin with, participants will be asked to give demographic data which will include the following: gender and age. There will be no other personal information asked to the participant throughout the study. Besides for the consent form which is in line with the BPS code of human research ethics (2014) will give an overall of what will be taking place throughout the study and what the participant will have to do. 

The main body of the study will begin immediately after the participants have completed their consent form. The first element of the study gives the participant instructions as to what will happen next. This is where 12 faces will appear individually on the computer screen for one second each and the participant will have to memorise these faces ready for phase two of the study. Faces will appear individually on the screen for one second, randomised for each participant. Once all 12 faces have appeared (6 male and 6 female of different ethnicities) which have been sourced from the lab face recognition database (FERET database), these faces will then be displayed in the second phase of the study alongside new (previously unseen) faces, all inverted. Therefore, the aim is for the participant to recognise whether they have previously seen the faces in phase one of the study by using key ‘A’ to acknowledge the face they find familiar despite the image being inverted and to press key ‘L’ if they think it is an unfamiliar (new) face. There will be no distractor test involved within this study. 

Once the participants have completed the full study they will then be given a debrief form designed specific to the study. This will help reduce any risk to the participant of being deceived, they will also be given the email of myself (researcher) as well as my supervisor for any further questions about the study or the data they have provided. 

All the data that will be collected from the participants will remain anonymous with a random number code assigned in place of their name to allow the study computer task and demographic data to be matched. 


(this box should expand as you type)




	Location of research activity
Identify all locations where research activity will take place.

	
University of Wales Trinity Saint David, psychology labs.
(this box should expand as you type)

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	


(this box should expand as you type)


	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
	☒

	
	YES
	☐

	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.



(this box should expand as you type)





SECTION F: Scope of Research Activity
	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☐
	☒

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☒
	☐

	Details of any other primary data collection method:

Demographic data will be collected through a questionnaire form at the beginning of the study after consent. Data collection will then be taken through a computerised programme where participants will indicate their responses through keys. 

(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 



SECTION G: Intended Participants
	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☒
	☐

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children and Young People under the age of 8? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒

	Other – please indicate here:



(this box should expand as you type)
	
	



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	How many participants are expected?

	
50 participants.

(this box should expand as you type)

	Who will the participants be?

	
All students from the University of Wales Trinity Saint David who have access to sign up to the study through EMS.

(this box should expand as you type)

	How will you identify the participants?
	
Through an online EMS system where students have the ability to sign up and take part in the study in order to gain credits.

(this box should expand as you type)





	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	


(this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	


(this box should expand as you type)





SECTION H: Anticipated Risks
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 

	Yes 
	☐

	
	No
	☒

	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Risk to Participant:

Transfer of personal data
Collection of personal data
Storage of personal data


(this box should expand as you type)
	How will you mitigate the Risk to Participant

Transfer of personal data will be limited. All forms completed (demographic/consent form) will be kept in a secure location at the university labs. All forms completed during the study e.g. demographic data will be kept in a secure lab room where the only access will be through the researcher. The data provided through the SuperLab study will be assigned a random number code and kept on the computer in a secure file with no access to it apart from myself (the researcher) as well as my supervisor. The collection of personal data will follow through strict procedures where once any information of the participant has been collected (demographic) this will be identified with the assigned random number code and be kept stored away in a locked cabinet in the psychology labs SA1. The storage of this data will remain within the cabinet until needed. 

(this box should expand as you type)

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	


(this box should expand as you type)

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Risk to Investigator:
Personal data
Any accusation of impropriety
(this box should expand as you type)
	How will you mitigate the Risk to Investigator:
The debrief form includes the email address of both myself and my supervisor. Therefore, one risk could be that this personal information could be used for different activities than what is attended. Although, the email address has been given for further feedback or questions, this could be used in a negative sense where participants may give negative feedback or criticism which is not needed. If this did occur, procedures will be taken place to avoid any recurrence. For example, any emails received that did not directly link to the research study would be forwarded to the supervisor immediately. Any accusation of impropriety will be dealt with immediately with the supervisor immediately informed via email.


(this box should expand as you type)

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	Risk to University:

Personal data being lost/disclosed to others

(this box should expand as you type)
	How will you mitigate the Risk to University:

The computer system used for collection of data would be SuperLabs, and all information collected will then be saved safely to One drive, a software used by students at University where the only access is to the individual themself. Where the only access to this would be from myself and my supervisor (Dr Paul Hutchings). Furthermore, any personal data collected for demographic use as a hard copy will be stored away in a safe filing cabinet with a key for entry.

(this box should expand as you type)



	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐





SECTION I: Feedback, Consent and Confidentiality
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
I will provide a debrief form to the participants once they have completed the study, this will include the main aims of the study as well as my student email address alongside my supervisors email if they wanted to ask any further questions based on the study e.g. where will this data be kept.

(this box should expand as you type)

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	To begin with, I will provide a consent form to all participants before they begin the study. Once they have read through the form they must sign and date it accordingly to understanding what is going to happen during the study. They will also have a brief background of the research taking part due to the small summary of the study on the EMS before they decide to sign up. 


(this box should expand as you type)

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
To obtain confidentiality, each participant will be coded with a unique ID code that will replace their name/student ID. Therefore, they will be unrecognisable within the data. 

(this box should expand as you type)





SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	x
	

	If YES, provide a description of the data and explain why this data needs to be collected:

	Demographic data will be collected at the beginning of the study. Gender and age will be requested. Each question will also have to option of ‘prefer not to say’ so that participants do not need to complete this if they wish not to do so. 
(this box should expand as you type)

	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
x☐

	If YES, provide a description of the special category data and explain why this data needs to be collected:

	
 (this box should expand as you type)


	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☒
	☐

	University computers?
	☒
	☐

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	All manual files (demographic data) will be locked away in the Psychology labs at the University of Wales Trinity Saint David, they will be kept in a cabinet with a key. All data will be collected on the computer within the psychology lab 211m with my password needed to log on. All data collected will then be transferred onto a USB, but all data will be anonymous (code will be used instead of the participants name).
(this box should expand as you type)

	All Data Storage

	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☒
	☐

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☒
	☐

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
Data will be stored on researcher’s computer and will be then downloaded onto a USB. Which will then be stored securely by the researcher. Data archive may be needed for the use of external examiners. The computer within lab 211m will be the only computer used to store raw data, there will be no transfer to personal computers. Despite the data being transferred onto a password protected USB, this is only to ensure backup. The USB will be stored securely within the psychology labs.

(this box should expand as you type)

	List all who will have access to the data generated by the research activity:

	
The Researcher – Freya Hughes 
The Researcher’s Supervisor – Dr Paul Hutchings
(this box should expand as you type)

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	The Researcher – Freya Hughes 
The Researcher’s Supervisor – Dr Paul Hutchings



(this box should expand as you type)

	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
Hard copy files – consent forms and demographic data will be stored in a locked filing cabinet within the university labs in Swansea. All who will have access to this data will be myself and Dr Paul Hutchings. All inputted data from the study will be saved to the computer in order to use for SPSS analysis.
(this box should expand as you type)

	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	


(this box should expand as you type)

	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	NO
	☐

	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	NO
	☐




SECTION K: Declaration
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	Freya L Hughes
	Date:13.12.19




For STUDENT Submissions:
	Director of Studies/Supervisor:
	Dr Paul B. Hutchings
	Date: 06/01/20

	Signature:
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For STAFF Submissions:
	Head of School/Assistant Dean:
	
	Date:

	Signature:
	

	





















Appendix E
Consent form
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SA1 Campus 
Swansea


Study Consent Form

I understand that this is study is being conducted by a third year Psychology Student for the purpose of their dissertation. Taking part in this study will require me to provide demographic data as well as complete a computer task based on familiar and unfamiliar faces. I also understand that inversion of particular faces will occur.
This task will take approximately 15 minutes to complete. 
I am aware that taking part in this study us entirely voluntary, and I have the right to withdraw participation from the study at any point without having to give reason. Likewise, if I feel concerned about the study at any time, I am able to disclose such concerns or worries with the researcher or academic supervisor, either during or after completing the study. 
I understand that the information that I provide will be held confidentially by the researcher, with a code assigned in place of my name in order to remain anonymous. My data will then be stored responsibly, in accordance with the Data Protection Act.
Furthermore, I am aware that once the study has been completed I will be provided with a debrief form and the chance to converse any issues with the researchers. 

I, ___________________________________(NAME) consent to participate in the study conducted by Freya Hughes for School of Psychology, University of Wales Trinity Saint David,  Swansea under the supervision of Paul Hutchings.

Participant Signature:________________________________________________
Date:___________________
Name and signature of researcher taking consent 
___________________________________________________________________










Appendix F
Debrief 
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Study Debrief Sheet 
The Effect of Face Inversion on males and females.

Thank you for taking part in this study.  

The aim of this study was to explore whether individuals recognise their own gender more consistently compared to the opposite when exposed to inverted familiar faces. The study was conducted to discover whether inversion has an effected when identifying faces you have been previously exposed to.

If you wish to withdraw your data from the study you must tell the researcher now.  After this point, all of your data will remain confidential and we will not trace it back to you.

If participating in this study has caused any concerns or questions, please speak the researcher Freya Hughes, via email on 1707638@student.uwtsd.ac.uk or the academic supervisor Paul Hutchings, via email on paul.hutchings@uwtsd.ac.uk.

Thank you once again for taking time to participate in this study.

Freya Hughes


BA Counselling Studies and Psychology

University of Wales Trinity Saint David, Swansea 









Appendix G 
SPSS output
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Appendix H
Familiar and Unfamiliar faces used for inversion identification (The // indicates which faces were used)


Familiar faces
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Unfamiliar faces
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mean	V1	V2	V3	4.149999999999999	4.51	4.23	V1	V2	V3	
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