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ABSTRACT 
 

Previous research has identified multiple tasks that display asymmetries favoring either 

the left or right hemisphere of the brain.  Among these tasks are judgments of facial features, 

emotion, numerosity, facial resemblance, gender, and line midpoint.  Verbal tasks typically dis- 

play a left hemisphere bias whereas spatial tasks typically display a right hemisphere bias.  In an 

initial study using factor analysis to examine the relationship between many of the tasks that 

have previously shown hemispheric asymmetry, results showed that tasks involving the percep- 

tion of a face and tasks involving non-face perception loaded on separate factors, indicating they 

involve independent processes even though both types of tasks are completed by the right hemi- 

sphere (Martin & Boles, in preparation).  However, in this initial study, the question of whether 

emotional face tasks and nonemotional face tasks load on separate factors was not adequately 

addressed.  In the current study, two experiments were conducted to look further into the ques- 

tion of whether the perception of the emotions on a face and the perception of nonemotional fa- 

cial features constitute the same perceptual process.  Unfortunately, due to unreliable and non- 

significant tasks, the answer to this question remains inconclusive.  The current study also looked 

at several new tasks which have previously shown hemispheric bias but have not yet been in- 

cluded in a factor analysis.  The significance, reliability, and factor loadings of these tasks were 

assessed. 
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INTRODUCTION 
 

Previous research has examined various tasks used to measure the extent to which the 

left or right hemisphere is involved in the perception of different types of information.  More re- 

cently, factor analytic methods have been used to examine the relationship between lateralized 

tasks, allowing researchers to make inferences concerning how many perceptual processes exist 

(Boles, 1991, 1992, 1996).  To date, a number have been identified, but much work is still to be 

done before a complete list can be established.  The current study’s aim is to further the goal of 
 
 
determining how many different perceptual processes exist.  Specifically, the study addresses the 

question of whether or not the perception of the emotions displayed by a face and the perception 

of the nonemotional facial characteristics of that face are controlled by the same perceptual pro- 

cess.  And, secondly, the study aims to determine if the degree to which the right or left hemi- 

sphere is used in facial-emotional perceptual tasks impacts the ability to correctly identify emo- 

tional facial expressions.  If the perception of emotional facial characteristics constitutes a dis- 

tinct process from the perception of nonemotional facial characteristics, then higher degrees of 

lateralization for the perception of emotional facial characteristics should positively correlate 

with accuracy at identifying emotional expressions. 
 
Lateral Differences in Perception 

 
Researchers studying hemispheric lateralization have determined that certain types of 

information are processed differently in the left and right hemispheres of the brain (Heckler & 

Houston, Childers, & Heckler, 1987).  Some information is processed solely by one hemisphere. 
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For example, the right hemisphere of the brain is responsible for processing information received 

by the left visual field, and the left hemisphere is primarily responsible for information received 

by the right visual field.  This is because each eye has both a right and left visual field, but all 

information received by the right visual field is sent through the optic nerve to the left hemi- 

sphere of the brain, and vice versa. 

Lateral differences in perception has been the subject of much research among cognitive 

psychologists.  It has been determined that the right hemisphere is largely responsible for spatial 

attentive processing (Lane, Kivley, Du Bois, Shamasundara, & Schwartz, 1995) and the pro- 

cessing of facial information (Boles, 1991, 1992, 1996, 1998b, 2002).  Research shows, howev- 

er, that the left hemisphere is responsible for word recognition and other verbal tasks (Boles, 

1991; Nicholls, Bradshaw, & Mattingly, 1999). 
 
Global versus Local Task Relationship 

 
Early research used only one or two tasks at a time in an attempt to identify tasks which 

display asymmetries (Hellige, 1983, 1993).  More recent research has used many tasks at once 

with the aim of revealing the relationships between tasks.  Luh, Rueckert, and Levy (1991) raised 

the question of whether all lateralized tasks measure the same process.  A global relationship 

among tasks would suggest that a common mechanism exists which forms the basis of all lateral- 

ized tasks.  Some evidence has been found to support this theory (Kim & Levine, 1992; Luh et 

al., 1991; but see Boles, 1998a); however, more evidence has been found against the existence of 

a global relationship among task asymmetries (Boles, 1991, 1992, 1998b; Hellige, Bloch, & Tay- 

lor, 1988) and instead in favor of local relationships between task asymmetries, or common 

mechanisms underlying only a few, correlated tasks (Boles, 1991, 1992, 1996; Hellige et al., 

1988, 1994). 
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Boles (1991, 1992) completed a series of experiments that used a factor analytic approach 

to examine the relationships among tasks, with the goal of identifying all lateralized processes. 

This goal was too large to be reached by one research effort, but all experiments that identify 

even a small number of these processes are a step toward achieving the overall goal.  Upon com- 

pletion of the Boles (1991, 1992, 1996) studies, a number of lateralized processes were identi- 

fied.  Boles (1998a,b) strongly defended the use of factor analysis for examining local relation- 

ships between task asymmetries. 

Previous Factor Analytic Work 
 

Boles (1991, 1992, 1996) utilized a number of tasks displaying asymmetries.  Only tasks 

which showed reliable asymmetries were selected for analysis.  For each experiment, all partici- 

pants completed all tasks, and a score depicting the direction (positive referring to the right per- 

ceptual field or left hemisphere and negative referring to the left perceptual field or right hemi- 

sphere) and degree of lateralization was assessed for each participant on each task.  These scores 

were then subjected to a factor analysis.  Boles (1998a,b) argued that tasks with the same under- 

lying mechanism or process would load on the same factor and tasks with different underlying 

processes would load on separate factors of the factor analysis.  Therefore, using factor analysis 

makes it possible to determine how many factors exist and how many underlying processes there 

are within a given battery of tasks (Boles, 1998a,b).  Across three studies and 25 lateralized 

tasks, 11 perceptual processes were identified including the auditory linguistic, facial figural, 

spatial quantitative, and visual phonetic processes for example (Boles, 1991, 1992, 1996). 

While using factor analytic methods, the possibility exists for complications.  The most 

common of these are bipolar factors and three-process composite factors.  Boles (1991, 1996) is 

no stranger to either of these complications.  A bipolar factor is a factor produced by the factor 
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analysis consisting of tasks which do not appear to be related but still correlate and load on the 

same factor.  However, it is often possible to determine that two distinct processes have actually 

loaded on the same factor.  In lateralization research, this can be decided by examining the direc- 

tion of asymmetry for each task.  For example, Boles (1991) found that three related tasks loaded 

on the same factor as a fourth, unrelated task.  By examining the direction of asymmetry for each 

task, Boles (1991) was able to conclude that the three related tasks, all showing positive asym- 

metry, together made up one process, and the fourth, unrelated task, showing negative asym- 

metry, made up a second process.  This conclusion can also be made when the tasks are lateral- 

ized in the same direction but show opposite loadings on the factor.  If one task results in a posi- 

tive loading on a factor and the other results in a negative loading, the tasks must be different 

processes because they have opposite loadings (Boles, 1996). 

A second complication that can arise is a three-process composite factor.  This is similar 

to a bipolar factor, but rather than tasks from two processes loading on the same factor, tasks 

from three processes load on the same factor.  When a situation like this arises, it is necessary to 

look at both the directions of the asymmetries and the directions of the correlations for each task. 

Boles (1996) encountered a three-process composite factor when three distinct tasks produced 

loadings on the same factor.  Two of the tasks displayed a negative asymmetry, while the other 

task displayed a positive asymmetry.  Boles (1996) concluded that the task displaying a positive 

asymmetry could not possibly involve the same lateralized process as the tasks displaying nega- 

tive asymmetries.  Further, of the two tasks with negative asymmetries, one task was positively 

correlated to the factor, and the other task was negatively correlated to the factor, suggesting that 

the two tasks were completed by distinct perceptual processes.  Therefore, Boles (1996) con- 

cluded that the three tasks must use three distinct lateralized processes. 
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Either or both of these complications may arise when conducting a factor analysis.  By 

examining the directions of the asymmetries and the directions of the correlations for each task, 

however, it is possible to make sense of the complicated results. 

Chimeric Imaging 
 

Chimeric images have commonly been used to test for asymmetries between the left and 

right hemispheres of the brain in visuo-spatial perceptual tasks (Christman & Hackworth, 1993). 

These images are single pictures composed of mirror halves of two different pictures.  Image 

pairs are typically left-right mirror images.  In other words, two images are split in half and two 

new images are formed which are composed of the left half of one of the pictures and the right 

half of the other picture, and vice versa.  For lateralization research, this is useful because it al- 

lows researchers to determine which side of the perceptual field a person is attending to and, 

therefore, which hemisphere of the brain is being used (Hellige, 1993).  To do this, researchers 

ask participants to make judgments based upon the pictures they see.  For example, chimeric im- 

ages examining gender judgments are typically composed of half of a male face and half of a 

female face.  Participants are asked whether the image appears to be male or female.  If the par- 

ticipant answers male and the male face is on the left side of the picture, then researchers can in- 

fer that the participant used the left side of the visual field to make that judgment, which is pro- 

cessed by the right hemisphere of the brain.  Then, researchers find the sum of right sided choic- 

es (left hemisphere choices) and the sum of left sided choices (right hemisphere choices).  These 

sums are used to calculate lateralization coefficients, which will be discussed later. 

Renaming of the Visual Emotional Process 
 

An important discovery was made by Boles (1992) after a factor analysis was completed 

which resulted in all facial tasks loading on one factor rather than only facial tasks involving the 
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perception of emotion.  Previously, Boles (1991) had labeled one perceptual process as the visual 

emotional process, and this process was believed to be responsible for the perception of emo- 

tional faces.  However, in a later study a face task was included which required the perception of 

other facial characteristics besides emotion.  This task was called Resemblance Faces (Boles, 

1992).  For this task, participants compared two mirror-imaged chimeric face composite pictures 

to a third control face picture and were asked to determine which chimeric face most resembled 

the control face.  This task examined facial perceptual processing without the use of emotional 

facial features because the facial expressions in all three pictures were neutral. 

Upon completion of a factor analysis, Boles (1992) renamed the visual emotional process 

as facial figural because the Resemblance Faces task loaded on the same factor as the Facial 

Emotions task.  This move suggested that the processing of emotions and the processing of other 

facial characteristics comprise the same perceptual process. 

Lateralized Tasks not Previously Used in a Factor Analysis 
 

Boles (2002) conducted a fourth study utilizing several new tasks not previously used 

in his factor analytic work (Boles, 1991, 1992, 1996).  These new tasks focused specifically on 

spatial processes with the purpose of identifying how many lateralized spatial-perceptual pro- 

cesses exist.  Seven spatial-perceptual processes were identified, some of which had been named 

previously, contributing to a total of 14 perceptual processes identified to date.  It would be 

premature to suppose that these are the only 14 perceptual processes in existence.  Therefore, the 

next step in lateralization research is to continue working towards identifying all perceptual pro- 

cesses.  Since the initiation of the Boles (2002) study several years prior to the 2002 publication 

date, a number of new chimeric tasks have been introduced to perceptual research which should 

help to make this goal attainable. 
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Nicholls et al. (1999) examined perceptual asymmetries concerning judgments based on 

brightness, enumeration, and size.  These researchers used chimeric image stimuli to assess lat- 

eralization.  Judgments of brightness were measured using a Greyscales task which contained 

sets of two left/right mirror-reversed clusters of dots organized in rectangles (see Appendix B). 

The dots were placed so closely together that the rectangles appeared to consist of increasingly 

shaded areas of grey.  One picture was arranged so that the dots were denser on the left end of 

the rectangle and less dense on the right end of the rectangle, so the shaded areas of the rectangle 

appeared to decrease in brightness from the left to the right.  The second rectangle was reversed. 

Participants decided which picture in the set appeared brighter.  The Stars task was used to assess 

lateralization for enumeration.  This task worked in the same way as the Greyscales task except 

rather than shaded areas, small stars were used and participants were asked which picture looked 

as if it contained more stars.  Finally, a task was used which measured perceptual judgments of 

size, and Nicholls et al. (1999) referred to it as the Shape task.  The stimuli were sets of two right 

triangles with irregularly jagged hypotenuses, increasing in height from one side to the other. 

The two pictures were mirror images of each other, and participants were told to decide which 

picture appeared to be larger.  All three tasks showed a strong right hemisphere bias, and there 

was a weak correlation between the three tasks.  Therefore, researchers concluded that the right 

hemisphere is responsible for perceptual processes regarding the judgment of brightness, enu- 

meration, and size, yet each of these processes is separate within the right hemisphere (Nicholls 

et al., 1999). 

In regards to facial figural and facial emotional processes, two unique tasks were intro- 

duced by Burt and Perrett (1997).  These tasks measured hemispheric asymmetry for facial 

judgments of age, gender, attraction, and expression in addition to facial judgments of speech 
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production.  In order to test these dimensions of facial perceptual processing, Burt and Perrett 

(1997) used chimeric image stimuli composed of male and female faces that differed in age, at- 

traction (model vs. employee faces), gender, and expression (smile-neutral faces and sad-neutral 

faces).  Pictures and their mirror images were presented to participants, and participants were 

asked to choose which picture appeared to be older, more feminine, more attractive, or happi- 

er/more sad depending on the dimension being tested (see Appendix B for age, gender, and at- 

traction).  Additionally, in order to test the perceptual processing of speech sounds, Burt and Per- 

rett (1997) used a second task referred to as the Lip-Reading task.  In this task, participants ob- 

served chimeric images of two faces, and half of each face was producing one speech sound, 

such as “ee”, and the other half was producing a different speech sound, such as “i” (see Appen- 
 
 

dix B).  Participants were then given a speech sound, either “ee” or “i”, and were asked to deter- 

mine which face was producing that sound. 

Researchers discovered that the left hemisphere is predominately responsible for the pro- 
 
cessing of facial judgments concerning speech whereas the right hemisphere takes responsibility 

for the processing of other facial figural characteristics (age, gender, attraction, and expression). 

This study by Burt and Perrett (1997) proved valuable to research on lateral differences in per- 

ception because it determined that the processing of speech sounds is a separate perceptual pro- 

cess than the processing of other facial figural and facial emotional information.  In fact, it de- 

termined that separate hemispheres are responsible for these different processes. 

Research on lateral differences in perception has developed over time.  For this reason, I 

have presented a historical review of the literature before describing the purposes and design of 

my current study.  My research expands upon a handful of studies conducted in the 1990s, and, 
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therefore, the majority of the literature I have discussed was published in the 1990s.  This does 

not mean, however, that the questions I raised at the start of my current study in addition to the 

methods I adopted in order to address those questions are outdated.  Many of the methods I used 

in my current study, including factor analysis (Boles, 2002, 2005) and chimeric imaging (Barth, 

Boles, Giattina, & Penn, 2012; Boles, Barth, & Merrill, 2012; Chiang, Ballantyne, & Trauner, 

2000; Martin & Boles, in preparation; Rahman & Anchassi, 2012; West et al., 2012) are still 

widely used today. 

The Initial Study and the Purposes of the Current Study 
 

I previously completed an initial study which began looking at the facial emotional and 

facial figural distinction (Martin & Boles, in preparation).  The primary purpose of this initial 

study was to conduct a factor analysis using many of the tasks that had previously been deter- 

mined to show task asymmetries yet had not been included in a factor analysis.  All of the tasks 

were either facial tasks or non-facial control tasks.  By including the control tasks, I wanted to 

ensure that none of the facial tasks would load on the same factor as the control tasks.  In regards 

to this purpose, the study was successful.  However, because many of these tasks involved the 

perception of the emotion displayed by a face, I also wanted to address the findings from Boles 

(1992) and further examine whether emotional face tasks would load on a separate factor than 

nonemotional face tasks.  Boles (1992) indicated a correlation between the Facial Emotions task 

and the Resemblance Faces task, suggesting the two tasks may use the same perceptual process. 

However, the existence of a correlation between two measures does not necessarily mean a high- 

er correlation cannot exist between one of those measures and a different measure.  Therefore, I 

felt that the inclusion of additional emotional and nonemotional face tasks may result in a higher 

correlation between the emotional face tasks than was originally found between the Facial Emo- 
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tions task and the Resemblance Faces task (Boles, 1992).  This did not occur.  All face tasks, 

whether emotional or nonemotional, loaded on the same factor (Martin & Boles, in preparation). 

In this initial study, however, despite loading on the same factor, emotional face tasks 

had higher loadings than any of the nonemotional face tasks.  This suggests there may still be 

something unique about the perception of emotions on faces as compared to the perception of 

facial characteristics not involving emotion.  This led to the primary aim of the current study, 

which was to focus specific attention on the difference between emotional face perception and 

nonemotional face perception.  This was achieved through the inclusion of six new and qualita- 

tively different emotional and nonemotional face tasks.  Additionally, a seventh new task not in- 

volving the perception of faces was also added.  Including these new tasks allowed for a second- 

ary goal of the current study to be achieved, which was to examine the degree of lateralization 

and factor loadings of these new perceptual tasks.  Because of the large number of new tasks 

added to the study, I determined it most logical to divide the study into two experiments and 

have participants in experiment one complete a portion of the tasks while in experiment two dif- 

ferent participants completed the remaining tasks. 

The initial study used an emotion recognition measure called the Diagnostic Analysis of 

Nonverbal Accuracy (DANVA) (Barth et al., 2012; Nowicki, 2007; Nowicki & Duke, 1994). 

This measure allows researchers to examine the accuracy with which participants can identify 

different emotional expressions.  If emotional face processing and nonemotional face processing 

do in fact constitute independent processes, then emotion decoding ability might correlate with 

emotional face task lateralization but not nonemotional face task lateralization. Previous research 

has suggested this (Barth et al., 2012; Nowicki & Duke, 1994), but the initial study did not. The 

final aim of the current study was to use a more sensitive version of the DANVA task to examine 
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whether it produced better evidence for a correlation between emotion decoding accuracy and 

emotional face task lateralization. 

Hypotheses 
 

Based on the goals of the current study, I formed four hypotheses in order to adequately 

address each of my goals.  Together, the first three hypotheses help to address the primary pur- 

pose of the study, which is the emotional v. nonemotional face distinction.  First, I hypothesized 

that a factor analysis would show that all facial perceptual tasks would load on a separate factor 

(or on separate factors) from the non-facial control tasks.  Separate loadings for facial perceptual 

tasks and non-facial perceptual tasks would provide support for the assumption that the factor 

analysis is appropriately separating distinct perceptual processes.  Additionally, through the use 

of this factor analysis, the secondary aim of the current study was met, which was to examine the 

degree of lateralization and the factor loadings of the seven new tasks that were introduced. 

Second, I hypothesized that a factor analysis would show that all emotion-related face 

tasks would load on a separate factor (or separate factors) from the non-emotion related face 

tasks.  This would confirm my prediction that the perception of the emotion displayed by a face 

constitutes a distinct perceptual process from the perception of nonemotional facial characteris- 

tics.  And third, I hypothesized that each factor produced by the factor analysis consisting of 

tasks requiring the perception of faces would not significantly correlate with factors consisting of 

tasks not requiring the perception of faces.  Because I was working under the assumption that the 

factors produced by the factor analysis represent distinct perceptual processes, the face pro- 

cessing factors should not have displayed a relationship with non-facial processing factors. 

Finally, my fourth hypothesis stated that the percentage of emotions correctly identified 

on the DANVA would positively correlate with the degree of lateralization of emotion-related 
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face tasks but not with the degree of lateralization of nonemotional face tasks.  This hypothesis 

was not supported in the initial study, but I predicted that the increased sensitivity of the DAN- 

VA task being used in the current study would produce more promising results. 
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METHODS 
 

The combined purpose of the initial study and the current study was to arrive at an esti- 

mate as to how many perceptual processes might exist within the given battery of tasks.  At the 

conclusion of the initial study and both experiments, I hoped to have a better understanding of 

how the various lateralized perceptual tasks used in these three experiments relate to one another. 

This goal was better accomplished by maximizing the sample size used in each task (Boles, 

1998a,b).  Because in actuality all three experiments comprised three individual parts of one 

larger study, when appropriate, all of the data was combined for analysis.  For this reason, I will 

present the methods from experiment one and experiment two together rather than separately. 

Boles (2002) used a similar method in a similar context. 

Participants, Stimuli, and Materials for Experiment 1 
 

The participants for this study were recruited from the undergraduate psychology re- 

search pool at the University of Alabama.  There were no restrictions placed upon gender or 

handedness, and consent was obtained to recruit participants under the age of 19.  Typically, pre- 

vious research has limited participants to right-handers only, and a number of studies have 

shown mean differences in asymmetry between left- and right-handers (e.g., McKeever, Hoe- 

mann, Florian, & VanDeventer, 1976).  However, the differences were differences in the degree 

to which left- and right-handers were lateralized rather than left-handers as a group having a re- 

versed lateralization from right-handers.  In the current study, left-handers were allowed to par- 

ticipate, and data collected from a handedness survey was used to assess whether handedness 

significantly influenced the asymmetry result. 
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Data from 108 participants was collected.  This exceeds previous recommendations of 

N=100 for factor analytic studies of lateralized measures (Boles, 1998b).  Therefore, 108 partici- 

pants was determined to be an adequate sample size due to the repeated effects found for a 

smaller sample size in previous research (Boles, 1991, 1992, 1996, 1998a,b, 2002).  Participants 

were randomly assigned seating placements and task orders.  Task order was identical for all 

subjects in a group, but a series of Latin Squares was used to randomly assign task orders group- 

wise.  This experiment included four tasks used in previous lateralized research and five new 

tasks (four measuring lateralization and one measuring emotion recognition).  A measure known 

as the Edinburgh Handedness Inventory (Oldfield, 1971; Rodway, 2003) was used to assess 

handedness.  Brief descriptions in addition to approximate task length are provided here.  Exam- 

ples of stimuli from each task can be found in Appendix A. 

 
 
 

1. Adult Happy Faces (36 trials).  Participants were shown pairs of pictures of chimeric 

face images, each composed of left-right halves of an adult smiling face and an adult neu- 

tral face, and vice versa.  Participants chose the chimeric face pair that appeared happier 

(Boles, 1991, 1992, 1996, 2002; Levy, Heller, Banich, & Burton, 1983).  When used in 

previous research, this task displayed a Spearman-Brown corrected reliability above the 

suggested value of .30 (r=.88; Boles 2002).  Additionally, participants displayed an asym- 

metry that was significantly different from zero (p<.001; Boles, 2002). 

2. Resemblance Faces (32 trials).  Participants were shown groups of three photographs of 

expressionless faces.  The top picture, being the original picture, was used as the basis for 

comparison. The other two pictures were mirror-imaged composites made up of either 

right-halves or left-halves.  Participants decided which of the two bottom pictures most re- 
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sembled the original (top) picture (Boles, 1991, 1992, 1996, 2002).  Per communication 

with the original researcher (Boles, personal communication, 2014), in previous research 

this task displayed a reliability of 0.292, very near to the suggested Spearman-Brown cor- 

rected reliability of .30. 

3-6. Burt’s Emotional Faces.  The stimuli and procedure in tasks three through six were de- 
 
 

rived from a task used in a previous study (West et al., 2012).  In this study, participants 

completed one task, which asked participants to determine which facial emotion a left-right 

chimeric image was expressing.  The expressions were either happiness, sadness, anger, 

surprise, fear, or disgust.  The current study used a modification of the task to fit the pur- 

pose of the experiment.  The task used by West et al. (2012) was split into four different 

tasks, each looking at one of four different emotions from the original task- happiness, sad- 

ness, surprise, and disgust. 

3. Happy Faces (22 trials). For this task, participants observed pairs of left-right chi- 

meric face images.  Each picture in the pair included half of a face displaying happiness 

and half of a face displaying a different emotion. 

4. Sad Faces (22 trials).  For this task, participants observed pairs of left-right chimeric 

face images.  Each picture in the pair included half of a face displaying sadness and half 

of a face displaying a different emotion. 

5. Surprised Faces (22 trials).  Participants observed pairs of left-right chimeric face 

images.  Each picture in the pair included half of a face displaying surprise and half of a 

face displaying a different emotion. 
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6. Disgusted Faces (22 trials).  Participants observed pairs of left-right chimeric face 

images.  Each picture in the pair included half of a face displaying disgust and half of a 

face displaying a different emotion. 

7. Free Field Dots (12 trials).  Participants observed two rectangles filled with dot patterns 

containing 800 dots each, placed one above the other.  One pattern had more dots on the 

right side of the rectangle, and the other pattern had more dots on the left side of the rec- 

tangle.  Each pattern contained the exact same number of dots, but the images were merely 

mirror reversed.  Participants determined which rectangle appeared to have more dots col- 

lectively (Boles, 2002, 2005; Luh et al., 1991).  When used in previous research, this task 

displayed a reliability above the suggested Spearman-Brown corrected reliability of .30 (r = 

.66; Boles 2002).  Additionally, participants displayed an asymmetry that was significantly 

different from zero (p<.001; Boles, 2002). 

8. Visual Lines (6 trials).  On a sheet of paper, lines were printed and staggered down the 

page.  Participants attempted to bisect the lines as evenly as possible, without moving the 

paper or using external aid (Boles, 1991 1992, 1996, 2002, 2005).  Participants completed 

the task first with one hand as indicated by the researcher and then with the other hand on a 

separate answer sheet.  When used in previous research, this task displayed a reliability 

above the suggested Spearman-Brown corrected reliability of .30 (r = .65; Boles 2002). 

Additionally, participants displayed an asymmetry that was significantly different from ze- 

ro (p<.001; Boles, 2002). 

9. Sensitive DANVA (16 trials).  An altered version of the DANVA task (Barth et al., 2012) 

was administered.  This task had not been administered in any previous research.  I elimi- 

nated pictures from the original DANVA task that displayed high accuracy in the initial 
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study, specifically above 90% accuracy, and presented the remaining pictures to partici- 

pants in the current study. The procedure for the task ran in the same way as the original 

DANVA.  By eliminating pictures with high accuracy, I assumed this altered version of the 

DANVA task would be more sensitive at detecting differences in emotion decoding ability. 

10. Edinburgh Handedness Inventory (~3 min).  Handedness was measured using this sur- 

vey, which asked participants to record their handedness for various activities such as 

drawing, using a knife, combing hair, picking up small objects, throwing a ball, and strik- 

ing a match  (Oldfield, 1971; Rodway, 2003). 

Because a large number of tasks had recently been found to display asymmetries and had 

yet to be included in a factor analysis, a second experiment was also completed, which I will de- 

scribe below.  This experiment included a number of tasks that were unable to be included in the 

first experiment due to time constraints.  In addition, several tasks from the first experiment were 

used again in the second experiment.  This allowed me to determine the relationship between the 

new tasks and several representative tasks from the previous experiment. 

Participants, Stimuli, and Materials for Experiment 2 
 

The participants for this study were gathered from the undergraduate psychology research 

pool at the University of Alabama.  There were no restrictions placed upon age, gender, or hand- 

edness.  Data from 115 participants was collected.  Again, participants were randomly assigned 

seating placements and task orders as in experiment one.  This experiment utilized a number of 

tasks from experiment one including Free Field Dots and Visual Lines, the Edinburgh Handed- 

ness Inventory, and three new tasks used previously in lateralization research.  The procedures 

involved in the tasks Greyscales, Age/Gender/Attraction Faces, and Lip-Reading are described in 

detail in previous literature (Burt & Perrett, 1997; Nicholls et al., 1999).  Brief descriptions in 
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addition to approximate task length are provided here. Examples of stimuli from each new task 

can be found in Appendix B. 

 
 
 

1. Greyscales (40 trials).  Participants made judgments on the brightness of two rectangular 

stimuli.  In each one, the gradients were arranged so that one stimulus was brighter on the 

left side and the other stimulus was brighter on the right side.  Collectively, the rectangles 

contained the exact same degree of brightness, but the images were merely mirror-reversed. 

Participants determined which rectangle appeared brighter as a whole (Nicholls et al., 

1999). 
 

2. Age/Gender/Attraction Faces (8 trials).  This task was a slightly altered version of the 

Age, Gender, Attractiveness, and Expressions task used by Burt and Perrett (1997).  Partic- 

ipants made judgments on the age, gender, or attractiveness of a pair of chimeric image 

faces.  For judgments based on age, participants observed pairs of male and pairs of female 

faces with half of an old face and half of a young face.  Participants determined which face 

pair appeared older.  For judgments based on gender, participants observed pairs of half- 

male and half-female faces.  Participants determined which chimeric face image was the 

male image.  For judgments based on attractiveness, participants observed pairs of half- 

highly attractive faces and half-unattractive faces.  Participants determined which chimeric 

face image was more attractive (Burt & Perrett, 1997). 

3. Lip-Reading (4 trials).  This task was a slightly altered version of the Lip-Reading task 

used by Burt and Perrett (1997).  Participants made judgments on the matching of speech 

sounds to the shape of the mouth.  Participants observed pairs of chimeric face images of 

an adult male making either half of an “ee” sound and half of an “i” sound or half of an “ee” 
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sound and half of an “ss” sound, and vice versa.  Participants identified which speech sound 
 
 

the adult male was making in each chimeric image pair (Burt & Perrett, 1997). 
 

4. Adult Happy Faces (36 trials).  The same Adult Happy Faces task from experiment one 

was used in experiment two. 

5. Resemblance Faces (32 trials).  The same Resemblance Faces task from experiment one 

was used in experiment two. 

6. Free Field Dots (12 trials).  The same Free Field Dots task from experiment one was 

used in experiment two. 

7. Visual Lines (6 trials).  The same Visual Lines task from experiment one was used in ex- 

periment two. 

8. Edinburgh Handedness Inventory.  The same Edinburgh Handedness Inventory from ex- 

periment one was used in experiment two. 

Procedure 
 

Both experiments took place on The University of Alabama’s campus.  Small groups of 

participants (about 10 per group) were run for one hour each in a classroom equipped with a 

computer projection system.  All of the lateralized tasks (except for the Visual Lines task) re- 

quired the use of PowerPoint displays that were projected onto a screen in the center of the front 

wall of the classroom.  The Visual Lines task and the handedness inventory used a paper-and- 

pencil method.  Participants were seated in the first six rows of desks and within one of the mid- 

dle two columns in order to place subjects as close to the center of the visual field as possible. 

Because of the perceptual nature of the research, it was important to attempt to eliminate as 

much potential bias as possible that could arise from effects related to seat location.  In the initial 
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study, I used this seating arrangement, and upon completion of the factor analysis I tested for ef- 

fects based on seat location.  Analysis was limited to the first three rows of seats because sample 

sizes in rows four, five, and six were noticeably smaller.  No significant results were found for 

row, column, or row by column combinations, indicating that seat position is not responsible for 

the results of the factor analysis.  Thus, I did not expect seat location to bias the results of this 

study as long as participants were sitting within the first six rows and the middle two columns of 

desks, as in the initial study.  During data analysis, seat location was again analyzed for rows 

with approximately the same number of participants in each.  These results will be presented lat- 

er in the results section. 

As participants entered the room, administrators instructed each participant to take a seat 

in one of the designated desks.  On top of the desk was an information sheet that outlined the 

purpose of the study and gave a brief description of the experiment (Appendix D).  Participants 

read the information sheet while they waited on the arrival of everyone in the group.  Once eve- 

ryone arrived and read the information sheet, administrators handed out a consent form (Appen- 

dix D).  This consent form asked participants for permission to use their data during data analy- 

sis.  After administrators collected all of the consent forms, they distributed the answer packets. 

Each answer packet had an answer sheet for all tasks being completed in the study.  Once all of 

the answer packets were handed out, researchers explained the general procedure of the experi- 

ment and began administering the first task.  Before each task, researchers explained the specific 

procedure for that task, and each task concluded once all participants completed every trial.  The 

participants were given as much time as needed on each trial before administrators proceeded to 

the next trial. 
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After all participants completed all tasks, researchers collected the answer packets and 

handed out the Edinburgh Handedness Inventory.  Upon completion, participants returned the 

inventories to the administrators, and administrators provided each participant with a debriefing 

form (Appendix D) before informing them that they had permission to leave the experiment. 

Once all participants exited the room, the experiment concluded. 

Scoring 
 

Different scoring procedures were used based on the type of task being scored.  For chi- 

meric image tasks, lateralization coefficients were calculated.  A lateralization coefficient is a 

single number that depicts the degree and direction of lateralization for a participant on a particu- 

lar task.  For each trial of a task, participants were scored with either a 1 for a left hemisphered 

choice or a 0 for a right hemisphered choice.  Then, the total number of 1s and 0s were calculat- 

ed, and these sums were entered into the lateralization coefficient equation (LC = 100*((0s - 

1s)/(0s + 1s))).  This equation yielded scores on a scale from -100 to +100, with 0 being the null, 

or no asymmetry.  Scores closer to -100 and +100 referred to higher degrees of lateralization. 

Additionally, negative numbers referred to right hemisphere lateralization, and positive numbers 

referred to left hemisphere lateralization.  This process was conducted for all participants on all 

chimeric tasks, and the result was a lateralization coefficient for each participant on every task 

they completed. 

For the DANVA task, participants received a performance score that was calculated by 

dividing the number of correctly identified emotions by the total number of trials.  These scores 

ranged from 0.0 to 1.0, with 0.0 meaning that no emotions were identified correctly and 1.0 

meaning that all emotions were identified correctly. 
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For the Visual Lines task, researchers measured how many centimeters from the midpoint 

each participant placed his mark.  For marks to the left of the midpoint, researchers recorded 

negative values.  This process was done for each of the six lines and both hands.  A sum of each 

trial on the right hand was recorded, and a sum of each trial for the left hand was recorded.  Ad- 

ditionally, a sum of the total right hand and total left hand was recorded. 

Lastly, the Edinburgh Handedness Inventory included 12 items.  The items were writing, 

drawing, throwing, using scissors, brushing teeth, using a knife without a fork, using a spoon, 

sweeping (upper handed), striking a match, and opening a box lid.  Participants marked either the 

right hand column or the left hand column with two plus marks (++) if they used only that hand 

to perform the task, one plus mark (+) if they mostly used that hand, and one plus mark in each 

column if they could use either hand.  Each item with two plus marks in the right hand column 

was awarded a +2, while items with one plus mark were awarded a +1.  Items with two plus 

marks in the left hand column were awarded a -2, while items with one plus mark were awarded 

a -1.  When participants marked both columns with a plus mark, a score of 0 was awarded for 

that item.  The scores on each item were added together to get an overall score for handedness. 

A participant with a more positive score indicated a right hand preference, and a participant with 

a more negative score indicated a left hand preference. 
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RESULTS 
 

Unlike previous lateralization research (Boles 2002), participants in this experiment were 

run in groups rather than one at a time.  To check for the influence of seat position, I conducted 

two MANOVAs, one for each experiment.  After collecting frequency data, I chose to include 

only those rows which contained at least 20 participants.  All other rows were combined to create 

an additional group.  For the first experiment, rows one and two were used independently, but 

rows three, four, five, and six were combined to create a group that consisted of 20 participants. 

A 2 X 3 factor design was used with the between-subjects factors being column (left vs. right) 

and row (1st, 2nd, 3rd-6th).  Dependent measures included all PowerPoint tasks and the Visual 

Lines task.  No effect was found for column, row, or their interaction, all p > .05. 

In experiment two, again rows one and two were used independently, but rows three, 
 
four, five, and six were combined to create a group that consisted of 37 participants. A 2 X 3 fac- 

tor design was used with the between-subjects factors being column (left vs. right) and row (1st, 

2nd, 3rd-6th).  Dependent measures included all PowerPoint tasks, and the Visual Lines task. 
 
No effect was found for column, row, or their interaction, all p > .05.  Therefore, it was conclud- 

ed that seat position did not have an effect on the lateralization of the participants in either exper- 

iment, and further analyses were initiated. 

The next step in the analysis was to assess the significance and reliability of the asym- 

metry measures.  Lateralization significance was tested against the null hypothesis of 0, which 

indicated that a person displayed no degree of lateralization for a given measure.  Therefore, by 

running a test of significance for each measure, I was testing to ensure that participants 
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significantly displayed a degree of lateralization greater than 0, or no asymmetry.  Only those 

tasks which proved significant and reliable across participants were included in further analyses. 

This standard is based on the previous practice by Boles (1991, 1992, 1996, 2002) that non- 

significant and unreliable measures may not be valid, and, therefore, may not be acceptable to 

include in a factor analysis. 

For this part of the analysis, I combined all participants from both experiments and the 

initial study for each measure.  The overall purpose of these three experiments is to examine how 

many distinct perceptual processes might exist within the battery of tests being used- including 

the initial study.  For this reason, I believe it is beneficial to include all participants collected for 

any given measure.  The tasks used both in the initial study and either experiment one or two 

were Adult Happy Faces, Resemblance Faces, Free Field Dots, Visual Lines, and the DANVA. 

The reliability and significance of these tasks, except for the DANVA, will be discussed here. 

The reliability and significance of tasks used solely in the initial study will not be discussed but 

were reported in an unpublished manuscript (Martin & Boles, in preparation). 

After conducting a Spearman-Brown-corrected test of odd-even reliability for all chimer- 

ic tasks, I determined that all tasks except for the Resemblance Faces task (r = .148), the 

Age/Gender/Attraction Faces task (r = .197) and the Lip-Reading task (r = -.03) exceeded the 

Spearman-Brown corrected reliability of .30 (Table 1).  This value was proposed by Boles 

(2002) as the minimum reliability necessary for a task to be included in a factor analysis.  For the 

Visual Lines task, a split-half reliability test was conducted, and the task was determined to be 

reliable.  Therefore, the Resemblance Faces task, the Age/Gender/Attraction Faces task, and the 

Lip-Reading task were not included in any further analyses.  All of the included tasks displayed 
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significant asymmetry.  See Table 1 for a complete list of all tasks used in the remainder of the 

analyses. 

Table 1.  Significance test (against the null hypothesis of zero) and Spearman-Brown 
 
corrected reliability. 

 
 
 

 
measure N mean t df P 

reliability 
(r) 

 
Adult Hap- 

py Faces 325 -20.80 -9.42 324 <.01 .90 
 

Age/Gender 
/Attraction 

Faces 120 -23.75 -7.33 119 <.01 .20 
 

Disgusted 
Faces 107 -10.05 -3.23 106 <.01 .70 

 
Free Field 

Dots 328 -18.16 -7.05 327 <.01 .69 
 

Greyscales 120 -31.48 -8.28 119 <.01 .91 
 

Happy Fac- 
es 108 -30.32 -7.19 107 <.01 0.81 

 
Lip Read- 

ing 116 1.40 .362 115 p = .718 -.03 
 

Resem- 
blance Fac- 

es 328 -14.41 -14.52 327 <.01 .15 
 

Sad Faces 108 -27.13 -9.03 107 <.01 .69 
 

Surprised 
Faces 108 -19.60 -6.50 107 <.01 .59 

 
Visual 
Lines 325 -21.98 -19.08 324 <.01 .39 
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After assessing reliability and significance, three separate factor analyses were conduct- 

ed.  The number of subjects in each factor analysis varied greatly depending on how many par- 

ticipants were used in that part of the experiment, and, whenever possible, the sample size was 

maximized by using all available data.  Because the first step in the factor analysis is to obtain 

correlations between the measures being tested, a factor analysis can be conducted on any group 

of measures in which a correlation can be obtain for all measures within that group.  For this rea- 

son, it is possible to conduct a factor analysis on a group of tasks with differing Ns.  Four of the 

tasks used in the current study- Adult Happy Faces, Resemblance Faces, Free Field Dots, and 

Visual Lines- were used in both of the experiments presented here in addition to the initial study. 

Therefore, for these four tasks data from all three experiments was used (N=325-328).  However, 

when the data from the initial study was combined with the data from the current experiments, 

the Resemblance Faces task no longer produced reliable results (r = .148).  Therefore, the Re- 

semblance Faces task was excluded from the remainder of the analyses. 

The first factor analysis (N=107-328) consisted of those tasks from experiment one which 

proved both significant and reliable.  The extraction phase was principal components analysis, 

and factors with eigenvalues of one and greater were extracted.  The scree plot was somewhat 

ambiguous in suggesting either two or three factors, but was not inconsistent with the extraction 

of three factors using the eigenvalue-one criterion (See Figure 1).  The three factors that were 

extracted accounted for 30.24%, 15.72%, and 15.06% of the variance respectively (61.02% to- 

tal). 
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Figure 1.  The scree plot resulting from the component extraction conducted during ex- 

periment one of the current study. 

 
 

 
 

A direct oblimin rotation procedure was used, allowing for all factors to be correlated. 

This rotation procedure searches for the best-fit solution for the data set provided.  The delta val- 

ue is the parameter that is used to find the best-fit solution.  In this first factor analysis, the 

amount of obliqueness allowed in the rotations was determined by a delta value of 0.2, which 

was selected after it was determined that this value resulted in the lowest number of iterations (4 

iterations).  Any task correlating with a factor at a magnitude greater than + or -0.40 was deter- 

mined as belonging to that factor.  Factor one consisted of the tasks Free Field Dots, Disgusted 

Faces, Happy Faces, Sad Faces, and Surprised Faces.  Factor two consisted of the Visual Lines 
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task, and factor three consisted of the Adult Happy Faces task (all factors correlating at |r| < .15, 

p > .05). Table 2 shows the structure matrix produced from the first factor analysis. 

Table 2.  The factor structure of the lateral difference measures used in experiment one 
 
of the current study, with correlations of measures to factors. 

 
Factor 1  Factor 2  Factor 3  

 

Free Field 
Dots 

 
 

+.558 

 
 

Visual Lines 

 
 

+.934 

 

Adult Happy 
Faces 

 
 

+.940 
 

Disgusted 
Faces 

 
 

+.650 

    

 

Happy Faces 
 

+.710     

Sad Faces +.630     

 

Surprised 
Faces 

 
 

+.688 

    

 

 
 

The second factor analysis (N=120-328) consisted of those tasks from experiment two 

which proved both significant and reliable.  Again, the extraction phase was principal compo- 

nents analysis, and initially, factors with eigenvalues of one and greater were extracted.  Howev- 

er, examination of the scree plot produced by the factor analysis suggests the presence of three 

factors (see Figure 2).  The factors accounted for 32.52%, 25.25%, and 23.90% of the variance 

respectively (81.66% total). 
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Figure 2.  The scree plot resulting from the component extraction conducted during ex- 

periment two of the current study. 

 
 

 
 

A direct oblimin rotation procedure was used, allowing for all factors to be correlated. 

The amount of obliqueness allowed in the rotations was determined by a delta value of 0.1, 

which was selected after it was determined that this value resulted in the lowest number of itera- 

tions (5 iterations).  Any task correlating with a factor at + or -0.40 was determined as belonging 

to that factor.  The first factor consisted of the tasks Adult Happy Faces and Greyscales, the sec- 

ond factor consisted of the Visual Lines task, and the third factor consisted of the Free Field Dots 

task (all factors correlating at |r| < .15, p > .05).  Table 3 shows the structure matrix produced 

from this second factor analysis. 
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Table 3.  The factor structure of the lateral difference measures used in experiment two 
 
of the current study, with correlations of measures to factors. 

 
Factor 1  Factor 2  Factor 3  

 
 

Adult Happy 

 
 

+.826 

 
 

Visual Lines 

 
 

+.978 

 

Free Field 
Dots 

 
 

+.959 
 

Greyscales 
 

+.738     

 

 
 

The final factor analysis (N=100-328) was conducted using the data from the initial study 

conducted by Martin and Boles (in preparation) in addition to the data collected from the two 

experiments presented here.  The initial study included the significant and reliable tasks of Adult 

Happy Faces, Child Happy Faces, Emotional Faces, Gendered Faces, Resemblance Faces, Free 

Field Dots, and Visual Lines.  Examples of stimuli from each of these tasks used solely in the 

initial study can be found in Appendix C. 

As with the first two analyses, the extraction phase for the final factor analysis was prin- 

cipal components analysis, and initially, factors with eigenvalues of one and greater were ex- 

tracted.  However, examination of the scree plot produced by the factor analysis again suggests 

the presence of three factors (See Figure 3).  The factors accounted for 41.60%, 17.51%, and 

16.48% of the variance respectively (75.60% total). 
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Figure 3.  The scree plot resulting from the factor analysis conducted with data collected 

from the initial study in addition to the data collected from the Adult Happy Faces task, the Free 

Field Dots task, and the Visual Lines task in experiment one and two of the current study. 

 
 
 

 
 

A direct oblimin rotation procedure was used, allowing for all factors to be correlated. 

The amount of obliqueness allowed in the rotations was determined by a delta value of 0.3, 

which was selected after it was determined that this value resulted in the lowest number of itera- 

tions (4 iterations).  Any task correlating with a factor at + or -0.40 was determined as belonging 

to that factor.  The first factor consisted of the tasks Adult Happy Faces, Child Happy Faces, 

Emotional Faces, and Gendered Faces.  The second factor consisted of the Free Field Dots task, 
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and the third factor consisted of the Visual Lines task (all factors correlating at |r| < .17, p > .05). 

Table 4 shows the structure matrix produced from this final factor analysis. 

Table 4.  The factor structure of the lateral difference measures conducted with data col- 

lected from the initial study in addition to data collected from the Adult Happy Faces task, the 

Free Field Dots task, and the Visual Lines task in experiments one and two of the current study, 

with correlations of measures to factors. 
 

Factor 1  Factor 2  Factor 3  

 

Adult Happy 
Faces 

 
 

+.801 

 

Free Field 
dots 

 
 

+.933 

 
 

Visual Lines 

 
 

+.994 
 

Child Happy 
Faces 

 
 

+.869 

    

 

Emotional 
Faces 

 
 

+.773 

    

 

Gendered 
Faces 

 
 

+.655 

    

 

 
 

Factor scores from all three analyses were calculated and correlated with the subject vari- 

able of handedness as calculated by the Edinburgh Handedness Inventory.  No significant corre- 

lation was found between the factors and handedness. 
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DISCUSSION 
 

The primary purpose of conducting the two experiments was to answer the question of 

whether or not the perception of the emotion displayed by a face constitutes a distinct perceptual 

process from the perception of facial characteristics not involving the display of emotion.  In or- 

der to address this question, I created four hypotheses and chose to use a factor analytic approach 

for examining the relationships among various perceptual tasks.  The results of the factor anal- 

yses both supported my hypotheses in some ways and did not support my hypotheses in other 

ways.  I will now discuss each of these in turn. 

Support for the Hypotheses 
 

First, it was first necessary to validate the use of a factor analytic approach through the 

inclusion of perceptual but non-face related control tasks.  My first hypothesis stated that tasks 

involving the perception of faces, whether it be the emotion on the face or nonemotional facial 

characteristics, would load on a separate factor (or separate factors) from the tasks not involving 

the perception of faces.  The control tasks I chose to include were the Free Field Dots task, the 

Visual Lines task, and the Greyscales task.  For this first hypothesis, the results from the third 

factor analysis, using the combined initial and current study data, supported my prediction.  For 

this reason, I will begin by discussing the results of the final factor analysis. 

In the third factor analysis, two of the three control tasks were used; they were the Free 

Field Dots task and the Visual Lines task.  These two tasks loaded on separate factors- separate 

both from each other and from the face tasks.  The Free Field Dots task loaded on factor two, and 

the Visual Lines task loaded on factor three.  In this analysis, all face tasks, and only face tasks, 
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loaded on the first factor.  This is consistent with previous research by Boles (1991, 1992; Martin 
 
& Boles, in preparation), and the results from the final factor analysis supported my hypothesis 

that all face tasks would load on a separate factor or separate factors from the non-face related 

control tasks. 

However, the results from the first two factor analyses did not support my first hypothe- 

sis.  In the first factor analysis, which used the data from experiment one of the current study, the 

same two control tasks used in the final factor analysis were employed.  For this data, the Visual 

Lines task loaded on factor two, and the Free Field Dots task loaded on factor one with the ma- 

jority of the face tasks.  Only the Adult Happy Faces task, a face-related task, loaded on factor 

three.  Therefore, the results from the second factor analysis violated my first hypothesis in two 

ways. First, the Adult Happy Faces task did not load on the same factor as the other face-related 

tasks, and, second, the Free Field Dots task did not load on a factor that was distinct from the 

factor on which face-related tasks loaded.  These results are inconsistent with previous research, 

which found that the Adult Happy Faces task loaded on the same factor as other face tasks (Mar- 

tin & Boles, in preparation) and the Free Field Dots task loaded on a separate factor from any 

face tasks (Boles, 2002; Martin & Boles, in preparation). 

Experiment two of the current study included the use of the Greyscales task; unique to 

experiment two, all three control tasks were used in the factor analysis.  In this analysis, the load- 

ings of the Free Field Dots task and the Visual Lines task were similar to the loadings of the 

same tasks in the final factor analysis.  The Visual Lines task alone loaded on factor two, and 

only the Free Field Dots task loaded on factor three.  However, the third control task, the Grey- 

scales task, loaded on the first factor along with the Adult Happy Faces task.  This produced a 

factor with loadings from both a face-related task and a non-face related task, which violated my 
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first hypothesis.  In conclusion, the results from one of the three factor analyses conducted dur- 

ing this study offered support for my first hypothesis. 

Second, due to the exclusion of tasks based on unreliability and non-significance, I was 

unable to fully address my second hypothesis.  In hypothesis two I predicted that emotion-related 

face tasks would load on a separate factor (or separate factors) from non-emotion related face 

tasks.  A number of tasks were excluded because of unreliability and non-significance (Table 1), 

so the second hypothesis could not be addressed by the first two factor analyses.  In each of these 

analyses, only emotion-related face tasks and control tasks were used. 

The final factor analysis included three emotional face tasks, one nonemotional face task, 

and two non-facial control tasks.  Of these tasks, two required the perception of the age of a face 

(Adult Happy Faces and Child Happy Faces), three required the perception of emotions dis- 

played by a face (Adult Happy Faces, Child Happy Faces, and Emotional Faces), and one re- 

quired the perception of the gender of a face (Gendered Faces).  For this final analysis, I was able 

to address my second hypothesis, but the results of the factor analysis did not offer support for 

the hypothesis.  All face tasks, whether involving the perception of emotion or not, loaded on the 

first factor.  Therefore, the results of this final factor analysis suggested that the perception of the 

emotion on a face, the perception of the age of a face, and the perception of the gender of a face 

constitute the same rather than distinct perceptual processes.  While this suggestion does not 

support my second hypothesis, it is supported by previous research (Boles, 1992; Martin & 

Boles, in preparation), and is, therefore, most likely the truest explanation for the emotional v. 

nonemotional face perception distinction.  For this reason, I draw the conclusion that the percep- 

tion of a face occurs holistically as one perceptual process rather than as a combination of multi- 

ple perceptual processes. 
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As further evidence for this conclusion, the correlation between the Adult Happy Faces 

task and each of the four Emotional Faces tasks was quite convincingly null (all |r| < .1; see Fig- 

ure 1).  A lack of correlation between these emotion-related face tasks offered additional support 

for the lack of influence of emotion on the lateralization of face perception.  If emotion percep- 

tion were to constitute a distinct process in regards to face perception, I would have expected to 

see a correlation between all of the emotional face tasks.  Therefore, the factor loadings from ex- 

periment two did not support my second hypothesis; something caused the Adult Happy Faces 

task to dissociate from the other face tasks, but it was not emotion. 

Third, despite little support being found for the first two hypotheses, the results from all 

three factor analyses offered convincing support for my third hypothesis.  This hypothesis stated 

that each factor produced by the factor analysis consisting of tasks requiring the perception of 

faces would not significantly correlate with factors consisting of tasks not requiring the percep- 

tion of faces.  In each factor analysis, the factors produced very small and non-significant corre- 

lations between them (See Appendix G).  As such, it appears that each factor may correspond to 

a unique perceptual process, although in some cases it is unclear at this time exactly what those 

processes entail.  Similar correlations (or lack thereof) were found between factors in the previ- 

ous factor analytical work conducted on lateral differences in perception (Boles, 1991, 1992, 

1996, 2002; Martin & Boles, in preparation). 
 

Lastly, because separate factors for emotional and nonemotional face tasks were not 

found in Experiment 1, I did not run correlations to the DANVA task, an analysis that was in- 

tended to investigate whether the correlation differed for the two kinds of face tasks.  My origi- 

nal hypothesis, based on the work of Barth et al. (2012), stated that the factor score from the fac- 

tor containing emotion-related face tasks would correlate with an average percent-correct score 
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on the DANVA.  Barth et al. (2012) found evidence of a relationship between the degree to 

which a person is lateralized for emotion-perception tasks and that person’s ability to correctly 

identify an emotion being displayed by a face.  This finding would suggest that a common emo- 

tion-related process exists which is driving the relationship between emotion perception and 

emotion decoding.  If this were the case, a factor score from a factor containing all emotion- 

related face tasks should correlate with a person’s ability to correctly decode, or identify, emo- 

tions.  In the current study, because a factor containing only emotion-related face tasks was not 

found, I was not able to test the fourth hypothesis regarding degree of lateralization and emotion 

decoding ability. 

While the results from the current study may not have fully supported my hypotheses, in 

many aspects they were consistent with previous research.  For example, in all three factor anal- 

yses the Free Field Dots task loaded on a separate factor from the Adult Happy Faces task.  This 

is consistent with previous lateralization research (Boles, 2002), and it suggests the existence of 

distinct perceptual processes influencing the lateralization for each task.  Also, the results of the 

second factor analysis are congruent with the results of the initial study (Martin & Boles, in 

preparation).  In the initial study, the Adult Happy Faces task, the Free Field Dots task, and the 

Visual Lines task each loaded on a separate factor.  This result was also found in the current 

study.  However, unlike the initial study, the current study included the use of the Greyscales 

task.  The Greyscales task did not load on a separate factor from the Adult Happy Faces task as 

my hypothesis predicted, and later in this paper I will offer an explanation as to why this did not 

occur. 

Regarding the primary question of the current study- the emotion v. nonemotion face per- 

ception distinction- the results of the current study are consistent with prior studies addressing 
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this same question (Boles, 1992; 2002; Martin & Boles, in preparation).  Therefore, the conclu- 

sion that seems most likely to be true is that there is not a distinct perceptual process for the per- 

ception of the emotion being displayed by a face from the perceptual process for the perception 

of non-emotional facial characteristics such as age, gender, race, etc.  Based on this conclusion, it 

can be assumed that face perception occurs as a wholistic process.  This means that the right 

hemisphere senses and perceives all facial information in unison with a single perceptual process 

responsible for doing so.  If this conclusions is accurate, we are one step closer to understanding 

how the human brain is responsible for processing perceptual information. 

Possible Explanations for Incongruent Results 
 

Based on the results of the factor analyses, one thing is clear- the Adult Happy Faces task 

loaded on the same factor as at least one other task in all analyses except for the first one.  In the 

second analysis, the Adult Happy Faces task loaded on the same factor as the Greyscales task, 

and in the final analysis, the Adult Happy Faces task loaded on the same factor as all of the other 

face tasks.  But in the first factor analysis, the Adult Happy Faces task did not load on the same 

factor as the other face tasks and instead loaded on a factor of its own.  So, what is causing the 

Adult Happy Faces task to load on the same factor as the Greyscales task, the Child Happy Faces 

task, the Emotional Faces task, and the Gendered Faces task but not the four Emotional Faces 

tasks?  In other words, how do the four Emotional Faces tasks differ from the Greyscales task 

and the other face tasks? 
 

One possibility is asymmetry in brightness.  In each of the face tasks, except for the four 

Emotional Faces tasks, one side of the image is lighter than the other.  Therefore, it may be the 

case that participants were being influenced by judgments of brightness when completing these 

tasks.  Also, judging the brightness of shapes is the purpose of the Greyscales task, which would 
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explain why the Adult Happy Faces task loaded on the same factor as the Greyscales task in the 

second experiment. Further, extreme caution was used by West et al. (2012) when creating the 

stimuli for the four Emotional Faces tasks, and it appears that each side of the face in these pic- 

tures is equally bright.  This creates a distinct difference between the processes involved in the 

Adult Happy Faces task and the four Emotional Faces tasks even though each task requires the 

perception of emotion. 

To better understand the brightness hypothesis, it is necessary to look at the Adult Happy 

Faces task and the Greyscales task in more detail.  Upon first glance, these two tasks appear no- 

ticeably unrelated.  Completion of the Adult Happy Faces task involves perceiving faces, making 

judgments about the emotions displayed by those faces, and disentangling the background in- 

formation present in the stimulus.  The Greyscales task, however, involves perceiving rectangles 

and making judgments about the brightness of the shading of those rectangles.  Finding an ex- 

planation for two dissimilar tasks loading on the same factor without the presence of a bipolar 

facto requires close inspection of the characteristics of the stimuli.  In this situation, examination 

of the characteristics of the Adult Happy Faces task and the Greyscales task reveals more simi- 

larities than at first meets the eye.  For example, both sets of stimuli are presented in black and 

white rather than color.  Additionally, if one were to remove the facial detail from the Adult 

Happy Faces stimuli, the result would be two shapes aligned one on top of the other varying in 

shades of black and white with each shape being a mirror-reversed image of the other.  There- 

fore, if one were to remove the facial detail from the Adult Happy Faces task, the Adult Happy 

Faces task would essentially look identical to the Greyscales task. 

By looking at the tasks from this perspective, it is possible to explain the results of the 

second factor analysis by arguing that the lateralization of a given task can be influenced by 
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more than one perceptual process.  For example, one of the perceptual processes activated during 

the Adult Happy Faces task would be the perception of brightness and another would be the per- 

ception of emotion.  If this is true, factor loadings would depend on the other tasks included in 

the factor analysis.  Since both the Greyscales task and the Adult Happy Faces task require the 

perception of brightness and no other tasks used in the second factor analysis require the percep- 

tion of emotion, it is logical to assume that the Adult Happy Faces task would load on the same 

factor as the Greyscales task.  This suggests that when paired with tasks that require the percep- 

tion of emotion, the Adult Happy Faces task would load on the same factor as the emotion tasks 

and when paired with tasks requiring the perception of brightness, the Adult Happy Faces task 

would load on the same factor as the brightness tasks. 

I am arguing that the Adult Happy Faces task and the Greyscales task both loaded on the 

first factor of the second factor analysis because they share the common perceptual process of 

brightness judgment.  Because no other face task was included in the second factor analysis, the 

Adult Happy Faces task shared the most similarity with the Greyscales task due to this judgment 

of brightness.  Additionally, by examining the face tasks used in the initial study, it is clear that 

each of these tasks includes the perception of brightness.  In each task, the stimuli used consist of 

a lighter side of the face and a darker side of the face. Thus it is possible that in the final factor 

analysis it was the combination of two processes- face perception and brightness perception- that 

led to the loading of all face tasks on factor one. 

However, it can be questioned whether the judgment of brightness would affect the lat- 

eralization of the face tasks since participants are not asked to consciously make decisions about 

the brightness of the faces.  I am arguing, yes.  It is possible though that participants have a pref- 

erence for faces with brighter areas, and if so, it seems likely the participants would be unaware 
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that they have this preference.  Because the participants are asked to decide on the face that ap- 

pears happier, they may be confusing their unconscious preference for brighter faces with their 

conscious preference for happy faces.  This would result in the brightness judgment most influ- 

encing the laterality for all of the face tasks used, except for the four Emotional Faces tasks. 

One question still remains- why did the Free Field Dots task load on the same factor as 

the four Emotional Faces tasks?  Two possibilities come to mind.  The first recognizes the result 

as being due to an abnormality in the sample.  The correlations between the Free Field Dots task 

and the four Emotional Faces tasks were inconsistent (r = .166, .235, .181, .307; See Table 5), 

and in previous research the Free Field Dots task has not loaded on the same factor as any faces 

tasks (Boles, 1991, 1992, 1996, 2002; Martin & Boles, in preparation).  Therefore, this suggests 

that there could be an abnormality in the sample rather than a true result. 
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Table 5.  The correlations found between the tasks used in experiment one. 
 

  

Adult 
Happy 
Faces 

 

Free 
Field 
Dots 

 
 

Visual 
Lines 

 
 
Disgusted 

Faces 

 
 

Happy 
Faces 

 
 
 
Sad Faces 

 
 

Surprised 
Faces 

 

Adult 
Happy 
Faces 

 
 
 

1.000 

 
 
 

0.049 

 
 
 

0.054 

 
 
 

0.071 

 
 
 

-0.085 

 
 
 

-0.055 

 
 
 

0.018 
 

Free 
Field 
Dots 

 
 
 

0.049 

 
 
 

1.000 

 
 
 

0.035 

 
 
 

0.166 

 
 
 

0.235 

 
 
 

0.181 

 
 
 

0.307 
 

Visual 
Lines 

 
 

0.054 

 
 

0.035 

 
 

1.000 

 
 

-0.043 

 
 

0.064 

 
 

0.069 

 
 

-0.171 
 

Disgusted 
Faces 

 
 

0.071 

 
 

0.166 

 
 

0.043 

 
 

1.000 

 
 

0.344 

 
 

0.278 

 
 

0.325 
 

Happy 
Faces 

 
 

-0.085 

 
 

0.235 

 
 

0.064 

 
 

0.344 

 
 

1.000 

 
 

0.314 

 
 

0.338 

Sad Faces -0.055 0.181 0.069 0.278 0.314 1.000 0.271 
 

Surprised 
Faces 

 
 

0.018 

 
 

0.307 

 
 

-0.171 

 
 

0.325 

 
 

0.338 

 
 

0.271 

 
 

1.000 
 

 
 

The second possibility argues that the four Emotional Faces tasks and the Free Field Dots 

task load on the same factor not because of an abnormality in the sample but because of a com- 

mon perceptual process.  It could be that the process being activated is a perceptual judgment of 

concentration.  That is, judging which of the two pictures contains more of a certain item. 

In the Free Field Dots task, it is clear the participants are making a judgment concerning 

concentration.  The participants are asked to determine which of two rectangles appears to con- 

tain more dots.  In other words, which rectangle has a higher concentration of dots?  In the four 

Emotional Faces tasks, the participants are still making a judgment of concentration.  In these 

tasks, however, participants are judging which of two faces has a higher concentration of a cer- 
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tain emotion.  At the beginning of each of these tasks the participants are told which emotion the 

stimuli will display, so participants are not required to judge the emotion in each picture.  Rather, 

participants are only required to judge which picture is displaying more of the emotion- a judg- 

ment of concentration. 

To elaborate, when considering the lines on a face, neutral faces are characterized by 

straight lines whereas emotional faces are characterized by curved lines.  This can be seen most 

explicitly in the mouth.  Neutral faces are unsmiling, and, therefore, the lips are straight rather 

than curved.  When that face displays an emotion, like smiling, the lips move, or curve.  For ex- 

ample, in a happy face the lips curve upwards, and in a sad face the lips curve downward.  Thus, 

the longest axis, which connects both ends of the lips, has more change per unit of distance in the 

emotional face than in the neutral face.  With this in mind, it is clear that when making a judg- 

ment about which of two faces is more emotional, participants are actually judging which face 

contains more change per unit of distance.  This can be viewed as a judgment of concentration. 

Therefore, it can be argued that in both the Free Field Dots task and the four Emotional 

Faces tasks only one process is being activated.  This is the perceptual process allowing judg- 

ments of concentration.  If this assumption is correct, it provides an explanation for the Free 

Field Dots task loading on the same factor as the four Emotional Faces tasks.  Additionally, if the 

assumption is correct, any additional tasks found that can be reduced to activating only the pro- 

cess of concentration perception should also load on the same factor as the Free Field Dots task 

and the four Emotional Faces tasks. 

By looking only at the results from the current study, it is impossible to know which of 
 
the two possible explanations presented above may be correct.  However, conducting a follow up 
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study could shed light on which theory is more plausible.  This follow up study will be discussed 

later. 

Challenges and Limitations of the Experimental Design 
 

The use of a factor analysis is beneficial for and also presents several challenges for con- 

ducting research on perceptual processing.  These challenges include (a) the fact that a factor 

analysis can never be “finished,” (b) a factor analysis requires the use of a within-subjects de- 

sign, and (c) the resulting factors can only be assumed to correspond to perceptual processes.  In 

light of the challenges, I utilized this methodology in order to achieve my goal of examining the 

relationships among a large group of tasks.  Conducting a factor analysis allowed me to deter- 

mine which tasks correlated with one another, and, therefore, which tasks were most similar to 

one another.  However, due to the first challenge, I cannot conclude that the analyses have been 

exhausted and the results cannot be altered.  In fact, the addition of new tasks allows for the pos- 

sibility that stronger correlations may exist between the original tasks and the new tasks, and this 

could result in different factor loadings if future factor analyses were to be conducted.  Because 

the results of a factor analysis can continuously be changed based on the tasks used during the 

analysis, a factor analysis can never be considered “complete.” This offers hope for researchers 

who, like me, did not find support for their hypotheses.  On the other hand, this can be challeng- 

ing for researchers who find supportive results; these researchers cannot be certain that the re- 

sults would remain the same if additional tasks were to be included. 

A further challenge presented by the use of a factor analysis is related to the experimental 

design that must be employed in order to conduct the analysis.  For every participant, a factor 

analysis compares the data collected from each task, which requires a within-subjects design. 

This does not become a challenge until a large volume of tasks is needed.  If a research study re- 
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quires such a high number of tasks that it is impractical for participants to complete the tasks in 

one sitting, most likely the study will be separated into multiple experiments.  Then, if different 

participants are used for each experiment, the factor analysis will not be able to compare the 

tasks used in the different experiments 

I encountered this challenge when designing my research study.  Because I used 11 tasks, 

all of which had a high number of trials, I separated my study into two experiments.  During data 

analysis, I was not able to compare all 11 tasks at once; therefore, in order to compare some of 

the tasks used in experiment one, I included four of those tasks in the administration of experi- 

ment two.  This allowed me to compare three of the tasks (the Resemblance Faces task was unre- 

liable and excluded from the factor analysis) used in experiment one, but not all of the tasks used 

in experiment one, with the tasks used in experiment two. 

A third challenge presented by the use of a factor analytic design to examine perceptual 

processing concerns the interpretation of the results of the analyses.  When interpreting the re- 

sults, it is necessary to operate under the assumption that the factors produced by the factor anal- 

ysis correspond to distinct perceptual processes and the tasks that make up each factor utilize that 

perceptual process.  However, this assumption is just that- an assumption.  Without the use of 

neurophysiological methods, it is impossible to know with certainty that a task is activating a 

certain perceptual process.  With behavioral methods alone, it is only possible to examine the 

output produced by the analysis and make inferences about the neural processing taking place. 

Incorporating the use of both a factor analytic design and neuroimaging measures offers a poten- 

tial solution for addressing this challenge. 

In addition to accepting these challenges, it was necessary for me to make a number of 

decisions while designing the current study that served as potential limitations of the study. 
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These decisions included the decision to administer the tasks to groups of participants and the 

decisions concerning which tasks to include in the study.  I will now discuss the limitations that 

arose because of the decisions I made and provide my rationale for making those decision 

First, in opposition to standard practice for conducting lateralization research, I chose to 

conduct my study using groups of participants rather than one-on-one.  Testing participants indi- 

vidually allows greater control over the participant’s location in relationship to the stimuli.  As 

discussed, this is important in perceptual lateralization research.  Therefore, testing participants 

in groups limits the opportunity for each participant to view the stimuli from the same distance 

and angle.  However, testing participants individually is time consuming, which requires the use 

of a smaller sample size.  By testing participants in groups, I was able to increase my sample size 

and increase the sensitivity of my results. 

I piloted the use of group-testing in the initial study.  During this study, I collected infor- 

mation regarding each participant’s seat location and conducted an analysis to determine if seat 

position affected the lateralization results.  No such effect was found.  Based on these results, I 

decided to proceed with using the group-testing method but continued to collect and analyze the 

data for seat position.  In the current study, seat position did not have an effect on lateralization, 

but if it had, the use of data correction procedures would have been necessary in order to com- 

pensate for the results. 

Second, in this particular experiment the tasks I chose to include limited what analyses I 

was able to conduct.  In experiment one, only one nonemotional face task was included (the Re- 

semblance Faces task), which proved unreliable.  When this task was eliminated from further 

analyses, the factor analysis in experiment one was limited to only emotional face tasks and con- 

trol tasks.  Because of this, I was unable to address my second hypothesis.  In retrospect, it would 
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have been wise to include more than one nonemotional face task, and, preferably, these tasks 

would have previously displayed high reliabilities. 

In experiment two, three nonemotional face tasks were used.  They were the Resem- 

blance Faces task, the Lip-Reading task, and the Age/Gender/Attraction Faces task.  Unfortu- 

nately, each of these tasks proved either unreliable or non-significant.  As in experiment one, the 

factor analysis for experiment two was limited to only emotional face tasks and control tasks, 

and, once again, I was unable to address my second hypothesis.  In this situation, the Lip- 

Reading task and the Age/Gender/Attraction Faces task were new tasks for which reliability and 

significance had not yet been assessed.  In hindsight, I could have conducted a small pilot study 

using only these new tasks.  Had this been done, I would have recognized these tasks as being 

unreliable and non-significant, and I would have known to include other nonemotional face 

tasks. 
 
Future Directions in Lateralization Research 

 
By recognizing the challenges and limitations faced in the current study, I am now able to 

consider the best direction in which to take future research in lateralized perceptual processing. 

The first step I intend to take is to conduct a follow up study that will address the limitation of 

task selection experienced in the current study.  I will utilize a similar experimental design as the 

one found in the current study. 

In this follow up study, 11 tasks will be included, and these tasks will consist of only 

PowerPoint tasks.  Because of this, the Visual Lines task will be excluded, but the two Power- 

Point control tasks, the Free Field Dots task and the Greyscales task, will continue to be used. 

Only one nonemotional face task, the Gendered Faces task, has shown repeated reliability and 

significance, so this is the only nonemotional face task that will be used in the follow up study. 
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The seven remaining tasks will be the emotional face tasks that have displayed high reliability 

and significance- Adult Happy Faces, Child Happy Faces, Emotional Faces, Happy Faces, Dis- 

gusted Faces, Sad Faces, and Surprised Faces.  Because the opportunity exists for the production 

of separate factor for emotional face tasks and non-emotional face tasks, the DANVA task will 

once again be used in the hopes of addressing my fourth hypothesis from the current study.  This 

follow up study will consist of only one experiment, so the factor analysis will allow for all tasks 

to be compared. 

An added purpose of conducting a follow up study is to test the two alternative interpreta- 

tions of the results of the first factor analysis.  If the results were indeed due to an oddity in the 

sample, the results should not replicate in a follow up study.  Instead, the Free Field Dots task 

should load on a separate factor from all face tasks. However, if the results from the first factor 

analysis do replicate, the inclusion of a larger set of face tasks should offer more insight into the 

relationships between these different tasks.  Particularly, if the four Emotional Faces tasks and 

the Free Field Dots task load on the same factor without any other tasks, it would offer support 

for the second theory, which suggests that a common process of concentration judgment exists 

for each of these five tasks. 

A disadvantage of this follow up study, however, is the relative lack of nonemotional face 

tasks.  In order to address my research question concerning the distinction between emotional 

face processing and nonemotional face processing, it would be highly desirable to include addi- 

tional nonemotional face tasks.  Therefore, future research on this topic should aim at finding 

more reliable and significant nonemotional face tasks.  Once this has been achieved, another fac- 

tor analytic study can be conducted that focuses on emotion-related and nonemotion-related face 

processing. 
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In conclusion, the results produced by the current study did not fully support my four hy- 

potheses.  However, possible explanations exist for the inconclusive results.  Additionally, by 

examining the limitations of the current study, it is now possible to determine what steps can be 

made in future research in order to address those limitations and conduct a more adequate exper- 

iment. 
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Appendix A- Stimuli Examples from Experiment 1 
 
 
 
 

Adult Happy Faces 
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Resemblance Faces 
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Happy Faces 
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Sad Faces 
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Surprised Faces 
 
 
 
 
 
 
 

 



58  
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Disgusted Faces 
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Free Field Dots 
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Appendix A- Stimuli Examples from Experiment 1 
 

Visual Lines 
 
Visual Lines 

 

 
Hand    

On the page below there are six lines.  Your task is to center the page in front of you, without 
tilting it.  Then use the hand designated by the experimenter, to mark the midpoint of each line as 
accurately as you can estimate.  Please do not use external aids.  We want your first response, so 
please don't erase any marks. 
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Appendix A- Stimuli Examples from Experiment 1 
 

DANVA 
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Appendix A- Stimuli Examples from Experiment 1 
 

Edinburgh Handedness Inventory 
 
 
 
 
Edinburgh Handedness Inventory 

 
Please indicate your preferences in the use of hands in the following activities by putting + in the 
appropriate column. Where the preference is so strong that you would never try to use the other 
hand unless absolutely forced to, put ++. If in any case you are really indifferent put + in both 
columns. 

 
Some of the activities require both hands. In these cases the part of the task, or object, for which 
hand preference is wanted is indicated in brackets. 

 
Please try to answer all the questions, and only leave a blank if you have no experience at all of 
the object or task. 

 
 
 

 
 
Gender:     Male    Female Age:    
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Appendix B- Stimuli Examples from Experiment 2 
 

Greyscales 
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Appendix B- Stimuli Examples from Experiment 2 
 

Age/Gender/Attraction Faces (Age) 
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Appendix B- Stimuli Examples from Experiment 2 
 

Age/Gender/Attraction Faces (Gender) 
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Appendix B- Stimuli Examples from Experiment 2 
 

Age/Gender/Attraction Faces (Attraction) 
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Appendix B- Stimuli Examples from Experiment 2 
 

Lip-Reading 
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Appendix C- Stimuli Examples from Martin and Boles (in preparation) 
 

Child Happy Faces 
 
 
 

 



69  

 
 
 
 
 
 
 

Appendix C- Stimuli Examples from Martin and Boles (in preparation) 
 

Emotional Faces 
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Appendix C- Stimuli Examples from Martin and Boles (in preparation) 
 

Gendered Faces 
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Appendix D- Handouts 
 

Participant Information Sheet 
 

 
 

PARTICIPANT INFORMATION SHEET 
 

You are being asked to be in a research study.  This study is called “Free Vision Hemispheric 

Tasks.” This study is being conducted by McKensie Martin, a graduate student at the University 
of Alabama. 

 
What is this study about? 

 
Perception has been the focus of much research in the past 30 years.  As research has progressed, 
more information regarding which perceptual processes are controlled by which parts of the 
brain has been revealed.  This study helps aid in the overall goal of identifying brain regions in- 
volved with visual perceptual processing. 

 
Why is this study important—What good will the results do? 

 
The findings will help psychological researchers and neuroscientists better understand the anat- 
omy of the brain and how various perceptual processes operate within the brain. 

 
Why have I been asked to take part in this study? 

 
You responded to a posting on the Psychology Research Pool website at the University of Ala- 
bama.  You meet the requirements of being right-handed and of normal-to-corrected vision, 
which is important because our study is visually perceptual in nature. 

 
How many other people will be in this study? 

 
The researcher hopes to recruit 240 participants throughout the course of the study. 

What will I be asked to do in this study? 

In this study you will be asked to complete several tasks involving faces. These involve judging 
emotion, gender, and resemblance.  You will also estimate the number of dots in dot patterns, 
and bisect lines. You will also be asked to complete a questionnaire.  The questionnaire covers 
your handedness, gender, and age.  Instructions are given before the tasks.  You should ask ques- 
tions if you do not understand them. The procedures in the study are experimental in nature. 
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How much time will I spend being in this study? 
 
This study should last between 45 minutes and 1 hour depending on the time it takes for each 
task to be completed. 

 
Will being in this study cost me anything? 

 
The only cost to you from this study is your time. 

Will I be compensated for being in this study? 

In appreciation of your time you will receive credit toward your PY101 Undergraduate Psychol- 
ogy Research requirement worth 1 and 1/2 credits. 

 
What are the risks (problems or dangers) from being this study? 

No risk or discomfort is expected in this study. 

What are the benefits of being in this study? 
 
There are no direct benefits to you unless you find it pleasant or helpful to participate in free vi- 
sion hemispheric tasks.  You may also feel good about knowing that you have helped scientists 
better understand visual perceptual processing.  In addition, you will gain valuable experience in 
psychology research methods. 

 
How will my privacy be protected? 

 
All data are confidential.  No individuals will be identified in reports of the results.   Those will 
be given only in group summary form. 

 
How will my confidentiality be protected? 

 
The only place where your name appears in connection with this study is on the Psychology Re- 
search Pool website, which only the researcher and the Research Pool coordinator have access to. 
The consent forms will be kept in a locked file drawer in the researcher’s office, which is locked 
when she is not there.  We are not using a name- number list so there is no way to link an answer 
packet to a person. 

 

We will write research articles on this study but participants will be identified only as “students 

from the University of Alabama”.  No one will be able to recognize you. 
 
What are the alternatives to being in this study? 

The only alternative is not to participate. 

 
 
What are my rights as a participant? 
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Being in this study is totally voluntary. It is your free choice. You may choose not to be in it at 
all.  If you start the study, you can stop at any time.  Even if you stop participating, you will still 
receive full credit for the study.  Not participating or stopping participation will have no effect on 
your relationships with the University of Alabama. 

 
Who do I call if I have questions or problems? 

 
If you have questions about this study right now, please ask them.  If you have questions later on, 
please call McKensie Martin at 901-292-9302.  If you have questions or complaints about your 
rights as a research participant, call Ms. Tanta Myles, the Research Compliance Officer of the 
University at 205-348-8461 or toll-free at 1-877-820-3066.. 

 
You may also ask questions, make a suggestion, or file complaints and concerns through the IRB 
Outreach Website at http://osp.ua.edu/site/PRCO_Welcome.html   .  After you participate, you 
are encouraged to complete the survey for research participants that is online there, or you may 
ask Dr. Johann for a copy of it. You may also e-mail us at participantoutreach@bama.ua.edu. 

http://osp.ua.edu/site/prco_welcome.html
mailto:participantoutreach@bama.ua.edu
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Appendix D- Handouts 
 

Consent Form 
 
 
 
 

 
 
Please check one of the following: 

CONSENT FORM 

 
   I wish to have my data used. 

 
   I wish not to have my data used, and that it be immediately destroyed. 
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Appendix D- Handouts 
 

Debriefing Form 
 

DEBRIEFING FOR "Free Vision Hemispheric Tasks" 
 

Experimenter: McKensie Martin 

Faculty sponsor: Dr. David Boles 

Hours: 1 

The purpose of the study is to determine relationships among tasks involving judging faces, es- 
timating dots, and bisecting lines.  Previous experiments found that when people judge faces or 
estimate dots, they attend mostly to the left side.  Faces with a more emotional left half, or made 
up of two mirror-imaged left halves, are chosen more frequently that their right-sided counter- 
parts.  When most people bisect lines, they place the bisection point slightly to the left. 

 
These results indicate the involvement of the right hemisphere of the brain in these tasks.  How- 
ever, researchers have not agreed whether all face tasks use the same recognition process, or 
whether judging emotional faces involves a separate emotion recognition process.  We are trying 
to determine which is more true, by examining task relationships.  If all face tasks use the same 
process, then someone showing a big left-sided advantage for one task should show the same for 
all tasks.  Someone who shows a small left-sided advantage, or even a right-sided advantage for 
one, should also show the same for all.  But if a separate emotion process is involved, then facial 
tasks that don't involve emotion (i.e., resemblance and gender judgment tasks) should show little 
relationship to those that do.  Finally, none of the facial tasks should be related to dot enumera- 
tion or line bisection since they involve separate processes. 

 
Please note that participants in this study should be "naive."  In other words, they shouldn't know 
in detail what it is about, since this might influence their results.  We would appreciate your not 
speaking about the study in any detail with friends who might participate.  Thanks! 

 
Further Reading 

 
You can read about hemispheric differences in the following books and journals: 

Books 

Beaton, A. (1986). Left side, right side: A review of laterality research. New Haven: Yale 
University Press.  (QP385.5 .B42 1985x, Gorgas Library)



76  

Springer, S.P., & Deutsch, G. (1993). Left brain, right brain. NY: W.H. Freeman, 4th 
edi- tion.  (QP385.5 .S67 1993, Gorgas Library) 

 
Journals 

 
Brain and Cognition (QP376.B69595, Gorgas Periodical Stacks, 4M; also available 
through electronic journals) 

 
Brain and Language (RC423.A1 B68, Gorgas Periodical Stacks, 4M; also available 
through electronic journals) 

 
Neuropsychologia (RC321 .N435, Gorgas Periodical Stacks, 4M; also available through 
elec- tronic journals) 

 
Withdrawal of Results 

 
The hypothesis for the study could not be divulged beforehand without running a risk of influ- 
encing the results.  It could be argued that your willingness to participate may have been affect- 
ed.  If you wish, you may request that your data be withdrawn from the study.  Please read the 
second information sheet, which will be provided to you now.  Then check one choice to 
indicate whether you wish your data used, or not used and destroyed. 

 
Because data are not stored with personal identifiers, if you wish the data withdrawn, you 
must request the withdrawal now, before leaving the testing room.  Later requests cannot be 
honored because there will be no way to identify which set of results should be withdrawn. 

 
Contacts in Case of Questions 

 
Principal Investigator:  David Boles 
Phone Number:  (205) 556-7052 

 
If you have any questions about your rights as a research participant you may contact Ms. Tanta 
Myles, The University of Alabama Research Compliance Officer, at 205-348-8461.
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Appendix E- IRB Approval Form 

 


