Attentional Processing Through External Control: Implications for Consciousness

A^

'

A Thesis submitted to the faculty of
San Francisco State University
f
In partial fulfillment of
H
the requirements for
7
the Degree

Master of Fine Arts
In
Psychology: Mind, Brain, and Behavior

by
Erica Walker
San Francisco, California
January 2019

Copyright by
Erica Walker
2019

CERTIFICATION OF APPROVAL

I certify that I have read Involuntary Cognitions and Attentional Processing Through
External Control: Implications for Consciousness by Erica Walker, and that in my opinion
this work meets the criteria for approving a thesis submitted in partial fulfillment o f the
requirement for the degree Master of Arts in Psychology: Mind, Brain, and Behavior at
San Francisco State University.

Ezequiel Morsella, Ph.D.
Professor

Attentional Processing Through External Control: Implications for Consciousness

Erica Walker
San Francisco, California
2019

In everyday life, consciousness appears to be insulated from external control. Processes
such as decision making seem voluntary. However, recent theories propose that
consciousness operates automatically in a manner resembling a reflex. To investigate the
boundary conditions o f involuntary processes, the Reflexive Imagery Task (RIT) has
been employed to elicit and measure the involuntary entry o f contents into consciousness.
The current study sought to extend the RIT to attention, while pairing the behavioral
measures of the task with electroencephalography (EEG). By manipulating perceptual
load and the duration of the presentation o f stimuli, we observed decreased frequency and
increased latency o f involuntary cognitions for stimuli presented for brief durations (90
ms) in comparison to stimuli presented for long durations (10 s). Alpha power reflected
subjects’ reports o f involuntary cognitions, such that alpha power was significantly lower
in the 10 second condition in comparison to the conditions with brief stimuli durations.
These findings suggest that environmental content can directly affect how attention is
allocated to external stimuli. That the cognitions were involuntary supports the view that
attention could also operate reflexively under certain circumstances. This is consistent
with a contemporary framework that construes attention as an effect, rather than as a
cause, o f processing. These findings have implications for many areas o f research
concerned with high-level cognitive control, including models o f attention and action
selection.
I certify that the Abstract is a correct representation o f the content o f this thesis.
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1
Introduction
In everyday life, consciousness appears to be internal and insulated from the
external environment. High-level cognitions such as decision making are described as
voluntary. Theorists have described consciousness as an intentional process (Shin,
Proctor, & Capaldi, 2010) that is often separate from ongoing tasks (Smallwood,
McSpadden, & Schooler, 2007). For example, a person driving to work could be mentally
occupied by organizing future tasks. However, upon closer examination, consciousness
is more predictable and related to the external world than one readily perceives.
Consciousness here is defined as a subjective experience, such as an urge, percept, or a
state. Specifically, it can be described as the “medium” through which experience is
facilitated, regardless of complexity or content (Merker, 2007). Under certain
circumstances, conscious contents are generated involuntarily through “unconscious
inferences” (Helmholtz, 1925) in a manner resembling a stimulus-response reflex
(Morsella, Godwin, Jantz, Krieger, & Gazzaley, 2015). For example, emotional
memories can be consistently evoked by something as simple as a smell.
While previous frameworks have focused on the involuntary entry into
consciousness of low-level perceptual content, such as depth perception, high-level
cognitions can also be generated in an involuntary and reflexive manner (Bhangal, Cho,
Geisler, & Morsella, 2016). High-level cognitions are known to be influenced, for
example, by the activation of an action set and the presentation of external stimuli. For
example, the action set to add applied to the numbers “one and one” will yield the
conscious content of “two”, while an action set to subtract applied to the same stimuli
will yield the conscious content of “zero”.

2
The Reflexive Imagery Task
To study the involuntary generation of conscious contents, the Reflexive Imagery
Task (RIT; Allen, Wilkins, Gazzaley, & Morsella, 2013) was developed. It is based on
the work by Wegner (1989), Ach (1951/1905), and Gollwitzer (1999). In the most basic
version of the task, subjects are presented with line drawings of objects and are instructed
to not think of the name of the object. Subjects self-report that, despite these instructions
and their intentions, they nonetheless experience involuntary subvocalizations (i.e.,
hearing the phonological representation of the word in their head) on the majority of the
trials (see review in Bhangal et al., 2016).
Variations of the task have demonstrated similar findings. Subvocalizations
persist under various conditions and with different instructions. For example, the effect
arises even under increased cognitive load. The effect also varies systematically with
variables such as word frequency and habituates in a manner resembling a reflex
(Bhangal, Merrick, & Morsella, 2015). Together, these effects indicate that the
phenomenon is not due to strategic processing. More complex versions of the task could
yield insights on the boundary conditions of these involuntary processes, which in turn
would illuminate the contributions of voluntary, conscious processing. The limitations of
these involuntary effects might be associated with forms of executive control, such as
selective attention.
Selective Attention
Attention is commonly defined as the process by which the brain selects relevant
input for processing. Without the brain’s ability to filter out noise and focus attention, the

cognitive apparatus would be too overwhelmed by too many inputs (Carrasco, Ling, &
Read, 2004; Tsotsos, 2011). Broadbent (1958) was one of the first to describe attention
using a filter metaphor. According to Broadbent, a selective filter allows for competing
sensory information to be represented in the neocortex, while unattended stimuli is filtered
out and not represented in this manner.
The study of attention has since been heavily guided by similar metaphors, such
as the zoom-lens (Eriksen & James, 1986). Attention is often described as an intentional
process, associated with executive and cognitive function (Enger, 2017). One alternative
to this line of theorizing is a framework proposed by Krauzlis, Bollimunta, Arcizet, and
Wang (2014). From this standpoint, attention is described as an effect rather than a cause
of processing. Unlike the traditional view of attention as an allocable resource, here
attention is construed as a product of value-based decision making mechanisms that
operate unconsciously and subcortically.
Perceptual Load
The distinction between relevant and irrelevant information is insufficient for
determining which stimuli get selected for processing. Capacity limitations, for example,
also influence which stimuli are enhanced by attentional processing. It is often assumed
that examining a complex visual scene will require a greater distribution of resources
than examining a simple scene. Perceptual load is defined as the level of complexity of a
stimulus or scene. Distracting information is known to produce interference with target
information (Lavie, 1994). Understanding the way attention operates will also include an
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explanation of how the system functions under both low and high levels of perceptual
load.
EEG andAttention
Electroencephalography (EEG) is both a powerful and commonly used tool for
studying processes that require a high temporal resolution. In particular, the alpha
frequency band (8 —13 hz) is often used to study attention, because it is believed to reflect
inhibitory processes. Decreases in alpha are known to reflect an increase in cognitive
function; thus, this frequency band is used as dependent measure for tasks involving
cognitive control and attentional processing (Klimesch, Sauseng, & Hanslmayr, 2006).
The Current Approach
I investigated whether high level cognitions involving attention can be influenced
by certain stimulus properties. The RIT has proved to be a reliable medium through
which to study the generation of involuntary cognitions (Bhangal et al., 2016). The
current project introduces a variant of the RIT in which the duration and content of the
stimuli presented are varied. Prior research has shown that dispersing visuospatial
attention affects subsequent stages of stimulus processing and subsequently, what enters
conscious awareness (Dux, Visser, Goodhew, & Lipp, 2010). It is hypothesized that, by
manipulating stimulus duration and visual load, subjects will experience different rates
and latencies of the subvocalizations in the RIT. More specifically, the lexical retrieval
mechanism would be taxed in the load condition, causing subjects to experience fewer
sub vocalizations and sub vocalizations with longer response times. Alternatively, because
load decreases cognitive control, the subvocalizations could occur with greater
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frequencies and shorter latencies. Last, it is hypothesized that alpha power will reflect
subjects’ self-reports of their ability to suppress the subvocalizations, such that alpha
power will be highest under conditions associated with the lowest percentages of
subvocalization.
Method
Subjects
San Francisco State University students (n = 24, female =15,

M age

= 25.3, SDage

= 7.82) participated for course credit. The Institutional Review Board at San Francisco
State University approved the involvement of human subjects in our project. All subjects
provided verbal and written consent prior to participation in the study. All subjects were
18 years of age or older, reported having normal health, and having no neurological
conditions.
Stimuli and Apparatus
Instructions were presented on a 56 cm monitor using a Dell Optiplex 980
computer with a viewing distance of approximately 60 cm. Stimulus presentation and
behavioral data were controlled by SuperLab version 5 (Cedrus Corporation) software.
Instructions were presented in black 48-point Helvetica font on a light gray background.
The stimuli consisted of black and white line drawings of 270 well-known objects
(Snodgrass & Vanderwart, 1980). Images chosen from the Snodgrass list yielded high
“name agreement”, and have been successfully used in previous RIT studies (Allen,
Wilkins, Gazzaley, & Morsella, 2013; Cho, Dou, Reyes, Geisler, & Morsella, 2018;
Morsella & Miozzo, 2002; Snodgrass & Vanderwart, 1980).
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Stimuli presentation consisted of either a single line drawing in the center of the
screen (Figure 1, Appendix) displayed with with a visual angle of 5.76° x 3.94° (4.83 cm
wide x 3.3 cm high), or an array of 6 line drawings (Figure 2, Appendix) with a visual
angle of 5.16° x 3.94° (34.57 cm wide x 18.8 cm high).
Experiment Design
In this within-subjects design, stimuli belonged to one of three conditions. In
each condition, each trial lasted a total of ten seconds. In one condition, each trial
consisted of a single line drawing presented for 10 seconds. In the second condition, the
single line drawing was briefly presented for 10 ms, followed by a fixation-cross (+) for
the remainder of the trial. In the third and final condition, an array of line drawings was
presented for 10 ms with a target stimuli in the center, followed by a fixation-cross for
the remainder of the trial. Each subject completed a total of 30 trials from each condition,
yielding a total of 90 trials completed per subject. Subjects never saw the same stimulus
more than once. Six scripts were created to counterbalance the presentation order of the 3
blocks. The stimuli within each block were fully randomized across participants.
Procedures
Each subject was run individually with the experimenter present in an electrically
shielded chamber and sound attenuated room. The experimenter read all instructions
aloud to the subject and verified that the subject understood the instructions. Each subject
additionally completed a practice trail to ensure they understood the task before
proceeding to the critical trials. The stimuli which appeared in the practice trials were not
included in any of the critical trials.

Subjects were informed that they would be shown a series of objects, and were
instructed to “Not think of the name of any of the objects”, but if they did, to press the
space bar. It was emphasized to press the space bar as quickly as possible as soon as they
happened to think the name of the object. If subjects did not happen to think the name of
the object, they were instructed not to respond in any way. Subjects were instructed to
keep their eyes focused on the center of the screen at all times, and to keep their hand
rested on the space bar at all times. Subjects were informed that objects would sometimes
remain on the screen whether or not they pressed the space bar.
Once subjects completed the experiment, they completed a series of funneled
debriefing questions (following the procedures of Bargh and Chartrand, 2000), which
was designed to help determine whether any subjects should be excluded from analysis.
The funneled debriefing included general questions to assess whether subjects (a) were
aware of the purpose of the study, (b) had any strategies for completing the task, and (c)
had anything interfered with their performance on the task.
EEG Recording and Analysis
Continuous EEG was amplified using the BIOPAC MP150 data acquisition system
(BIOPAC Systems, Inc., Golata, CA). EEG was recorded from eleven electrode sites (Fz,
Cz, Pz, F3, F4, C3, C4, T3, T4, P3, and P4) that were referenced to linked mastoids. Eye
artifacts were recorded from two electrodes, with one placed below the right eye and one
placed on the outer right ocular canthus. EEG data were collected on a separate (Dell
Optiplex GX620) computer using Acqknowledge 4.3 software. Data were sampled at 1000

Hz and filtered online with a .01 Hz to 35 Hz bandpass. Impedances were kept below 15
kQ .

EEG data processing was performed using Acqknowledge and Excel. EOG and
other artifacts were inspected visually and rejected manually. The waveform was bandpass
filtered offline such that the alpha band was 8 Hz to 13 Hz, the beta band was 13Hz to 30
Hz, the delta band was 0.1 Hz to 4 Hz, the gamma band was 30 Hz to 35 Hz, and the theta
band was 4 Hz to 7 Hz. For the data of each block including baseline, we extracted 20 onesecond epochs. Data were averaged into mean alpha amplitudes for each condition.
Results
Preliminary Analysis
Out of the 90 trials per subject, the mean proportion of involuntary
subvocalizations across all trials was .60 (

SD = 0 .49, SE = .01), whi

findings (Bhangal et al., 2016). This proportion was significantly different from zero, t
( 23) = 9 .03,

p < .001. The same result was found with arcsine transformations of the

proportion data, t (23) = 7.89,

p < .001. (Arcsine transformations are often use

statistically normalize data that are in the form of proportions). The mean latency of the
RIT effect was 1923 ms

(SD= 1497 ms,

For the 30 trials in the condition with a single object presented for 10 seconds, the
mean proportion of trials in which subvocalizations arose was .71 (SD = 0.34, SE = 0.07).
For the 30 trials in the condition with a single object presented for 90 ms, the mean
proportion of trials in which subvocalizations arose was .54 (SD = 0.35, SE = 0.07). For

SE

the 30 trials in the array condition, the mean proportion of trials in which
subvocalizations arose was .54 (

SD= 0.35,

Frequency
A repeated measures ANOVA for frequency of subvocalizations found significant
differences between conditions, F (2 ,46) = 10.40

<.001, rp = .31. Planned

comparisons found a main effect for stimulus duration, t (46) = 4.02, p <.001, but not for
perceptual load, t (46) = -0.162,p < .986. As predicted, subjects reported fewer
subvocalizations for brief presentation (SD = 0.35, SE= 0.07) than for the baseline 10
second condition (SD = 0.34,

SE = 0.07).

Latency
A repeated measures ANOVA for latency of subvocalizations found significant
differences between conditions, F (2 ,46) = 26.90,

<.001, rp = .54. Planned

comparisons found a main effect for stimulus duration, t (46) = 6.64,

<.001, but not for

load, t (46) = -0.64, p = .799. Interestingly, subjects reported significantly faster response
times for the singles brief condition with an average of 1333 ms
136.00) in comparison to 3033 ms for 10 second presentation

= 666.00, SE =
= 1,421.00, SE =

290.00).
EEG Results
A repeated measures ANOVA for alpha power found significant differences
between conditions,

F(
3, 1437) = 27.40,

significantly different from the singles brief, t (1437) = -6.28,

p <.001, rp = .03. The bas
.001, and array
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condition, t (1473) = -3.77, p < .001, but not the singles condition. Planned comparisons
found a main effect for stimulus duration, t (1437) = -8.24,/? < .001, but not for
perceptual load. As predicted, alpha power was higher for brief presentation (M = 0.07,
SD = 0.02) in comparison to the 10 second presentation (M = 0.06,

= 0.02).

Discussion
Activities in the brain lead to the experience of mental events in a case of cause
and effect (Gray, 2004). Previous RIT’s have demonstrated that high-level cognitions can
be elicited involuntarily through the combination of action sets and external stimuli. This
study sought to demonstrate that perceptual load and the duration of a stimulus can affect
the deployment of attention. It was found that the condition with a ten second duration
yielded the most RIT effects, though no differences were found for response rate or time
between the singles brief and the array conditions. Interestingly, the ten-second condition
had significantly slower reaction times than the 90 ms conditions. The EEG results also
reflected the behavioral findings. Alpha was the highest for the single stimulus presented
for ten seconds, though there was no difference between the briefly presented conditions.
This is consistent with a body of literature supporting alpha band activity as an index of
visual attention and stimulus processing (Thut, Nietzel, Brandt, & Pascual-Leone, 2006)
Cognitive control is known to encompass executive functions such as attention,
decision making, and working memory (Schaie, 1996). Many theories describe attention
as a resource utilized by cognitive control, but the present results align more with recent
theories defining attention as an effect rather than a cause of processing (Krauzlis et al.,
2014). By showing that environmental content affects how much thought is given to
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external stimuli, attention here can be understood as an effect of processing the stimuli.
Given that the subvocalizations were involuntary, it could be argued that attention also
operates reflexively under certain circumstances.
One limitation of this study is that subvocalizations were measured with subjects’
self-report. It is possible subjects are performing due to demand characteristics. However,
the RIT effect is a robust and well-replicated phenomena (Bhangal et al., 2016). Funneled
debriefing questions answered by subjects indicated they attempted to follow instructions
to the best of their ability. Alpha levels also reflect the behavioral findings, indicating the
use of self-report to be an accurate measure of involuntary subvocalizations.
Though this study demonstrated significant differences between the conditions
with long versus short presentation, no differences were found between the loaded and
unloaded conditions. This could be due to the design of the array stimuli, where the
distractors surrounding the center image are too far away to cause interference. A study
by Eriksen and Hoffman (1973) found perceptual load only affected response times when
the distractors were within 1 degree of visual angle of the target. A follow up study could
include arrays in which the stimuli are arranged closer together. A follow up study could
include a fourth condition with an array of stimuli presented for 10 seconds to
complement the array condition with a brief presentation to further investigate the effects
of perceptual load over time.
To investigate the boundaries of involuntary processes, the RIT has been
successfully employed to elicit and measure the involuntary entry of contents into
consciousness. This RIT demonstrated that attention can also operate reflexively under

certain circumstances. The data are supported by contemporary frameworks that construe
attention as an effect rather than a cause of processing. These findings have implications
for many areas of research concerned with high-level cognitive control, including models
of attention and action selection.
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Table 1. The differences in the mean frequency and latency of subvocalizations among
the three conditions.

Proportions of Frequency and Latency by Condition
Frequency

Latency

Singles

.71 (.07)

3033ms (290ms)

Singles Brief

.54 (.07)

1333ms (136ms)

Array

.54 (.07)

1496ms (171ms)

*Note. Standard errors appear in parentheses next to the means.

Table 2. The differences in the mean alpha power among the three conditions.

Differences in Alpha Power by Condition
Alpha
Baseline

.061 (.0008)

Singles

.059 (.0008)

Singles Brief

.067 (.0009)

Array

.065 (.0008)

*Note. Standard errors appear in parentheses next to the means.

Figure Caption:
Figure 1: Schematic depiction of a typical trial with a single stimulus.
Figure 2: Schematic depiction of a typical trial with an array of stimuli.
Figure 1
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Figure 2
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Appendix
Informed Consent Form
San Francisco State University
Consent to Participate in a Research Study
Process Models o f Conscious and Unconscious Action

A. PURPOSE AND BACKGROUND
The purpose of this study is to better understand how action planning takes place
through the assessment of brain waves and task performance. The researcher,
Erica Walker, is a graduate student at San Francisco State University conduction
research for a master’s thesis project. You have been invited to participate in this
study because you are 18 years of age or older, with no past history of concussion
or head trauma, and have normal to corrected vision.
B. PROCEDURES
If you agree to participate in this research study, the following will occur:
You will come to EP 308, where the experiment will take place. You will be
briefed on the purpose of the study, procedures, and any risks. After your
questions have been answered and you have signed the consent form, you will fill
out a general health questionnaire. The general health questionnaire will include
demographic questions, and ask about your general health and inclusion
information. This step will take approximately 5 - 1 0 minutes.
In order to measure your brainwaves while preforming various computer tasks,
the researcher will be placing sensors on your scalp by using an
Electroencephalography (EEG) cap. Sensors will have a water-soluble gel applied
to them to ensure connectivity. In addition to the cap, four sensors will also be
attached at the following locations: one behind each ear, one beside the left eye,
and one beneath the left eye. These sensors will be placed on your skin with a
water-soluble paste and semi-adhesive tape. This step will take approximately 20
minutes. Baseline recordings will take place while you become accustomed to the
sensors and environment. This process will take approximately 10 minutes.
You will then be asked to perform a computer task during which you will be
viewing a series of images, and will be instructed to indicate via button press if
and when the name of the object comes to mind. This step will take
approximately 30 minutes.
After the computer task, all sensors and the EEG cap will be removed and the gel
will be cleaned off. Calamine lotion will be made available for those with
sensitive skin. This step will take approximately 5 minutes. After removal of the
sensors, you will be asked to complete a series of questions about the study.
Finally, you will be given the opportunity to ask questions. This step will take
approximately 10 minutes. Total time commitment will be approximately 120
minutes.
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C. RISKS
There is a risk of loss of privacy. The name of the academic institution (San
Francisco State University) will be used in published reports of the research.
However, no names or identities will be used in any published reports, and all
records will be handled with confidentiality. Each participant will be assigned an
ID number and all identifying information used will be kept in a separate locked
file until the project ends, at which point it will be destroyed. All information or
data obtained will be stored in a locked filing cabinet or a password-protected
computer with encryption software that only the researcher and academic
advisors, Professor Mark Geisler and Professor Ezequiel Morsella, have access to.
There is also a risk of discomfort stemming from the electrode cap, sensors, gel,
or adhesive tape. In order to minimize discomfort, calamine lotion will be
available if needed, and the sensor gel is water-soluble and easily removed. To
minimize risk, you can choose to decline to answer any questions at any time and
can stop participation in the study at any time. Research designs often require that
the full intent of the study not be explained prior to participation. When your
participation in the study is complete, you will receive a full debriefing on the
purpose and the procedures of the study, at which time you will have the option of
removing your data.
D. CONFIDENTIALITY
The research data will be kept in a secure location and only the researcher and
advisors will have access to the data. At the conclusion of the study, all
identifying information will be removed and destroyed. The final data will be kept
in a locked cabinet in the Cognitive Psychology Lab (EP 308) run by Professor
Mark Geisler on the campus of SFSU indefinitely and for a minimum of 7 years.
E. DIRECT BENEFITS
There will be no direct benefits to you for participation in this research.
F. COSTS
There will be no costs to you for participating in this research.
G. ACADEMIC CREDIT

You will receive 2 SONA credits for participating in this experiment. Please note
that your professor will offer other means of earning academic credit if you chose
not to participate.
H. ALTERNATIVES
The alternative is not to participate in the research.
I. QUESTIONS
You have spoken with Erica Walker about this study and have had your questions
answered. I you have any further questions about the study, you may contact the
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researcher by email at ebwalker@mail.sfsu.edu, or the researcher’s advisor,
Professor Mark Geisler at mgeisler@sfsu.edu.
Questions about your rights as a participant, or comments or complaints about the
study may be addressed to the Office of Human and Animal Protections at 415338-1093 or protocol@sfsu.edu.
J. CONSENT
You have been given a copy of this consent form to keep.
PARTICIPATION IN THIS RESEARCH IS VOLUNTARY. You are free to
decline to participate in this research study, or to withdraw your
participation at any point, without penalty. Your decision whether or not to
participate in this research study will have no influence on your present or
future status at San Francisco State University.
Signature___________________________ Date:_____________________
Researcher

Date:
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General Health Questionnaire

Please answer all of these questions to the best of your abilities by circling your answer. It
is important that you are as honest as possible, as this can affect the validity of our data if
not honesty answered. You will be asked only about things that may affect your response
times and brainwaves. None of your identifying information will be attached to this form
in any way.
Exclusion Criteria: Answering “NO” to any of the following questions will exclude you
from participating in the study.

1. Age:________

2. Gender:

3. Ethnicity:
Do you have any visual impairment(s)?

YES or NO

If yes, please specify:
Inclusion Criteria: Answering “YES” to the following will exclude you from participating
in the study.
Do you have difficulty pressing buttons with any fingers of your right hand? YES or NO
Have you ever had an allergic response to common facial cleansing product?
YES or NO
If yes, please specify which product(s):______________________
Have you consumed any alcohol within the last 6 hours?

YES or NO

Do you have any history of substance abuse?

YES or NO

Are you currently taking any medications for depression?

YES or NO

Are you currently taking any medications for ADD (Attention Deficit
Disorder) / ADHD (Attention Deficit Hyperactivity Disorder)
YES or NO
Have you ever been diagnosed with a psychiatric illness or a
Personality disorder?

YES or NO

Do you have a history of seizures?

YES or NO

Have you ever sustained a skull fracture?

YES orNO

Have you ever had a serious head injury that resulted in the loss of
consciousness or any other condition that might alter your ability
to think clearly?
YES or NO
Did you sleep well last night?

YES or NO

Approximately, how many hours of sleep would you say you got last night?
More than 8
2
3
4
5
6
7
Less than 1
hours
hours
hours
hour
hours
hours
hours
hours
Approximately, how many hours o1' sleep on average have you gotten in the last two weeks?
2
4
6
7
More than 8
Less than 1
3
5
hours
hours
hours
hour
hours
hours
hours
hours
Have you consumed any caffeinated beverages (e.g. coffee, soda, etc.) today?
YES or NO
If yes, how long ago?_____________________ Hours
How much did you consume?______________
Is this a normal amount for you?____________
Are you currently on any other type of medications that might affect your alertness,
such as allergy or cold medication?
YES or NO
If yes, please specify the name of the medication(s)?

Are you currently taking any medications for anxiety?
YES or NO
If yes, please specify the name of the medication(s)?
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Handedness Inventory
Please indicate your preferences in the use of hands in the following activities by
putting a check in the appropriate column. Instructions and examples are given below.
Where the preference is so strong that you would never try to use the other hand,
unless absolutely forced to, put 2 checks in the column o f the corresponding hand.

Activity

Hand

0. Pulling a chair

Left

Right

□□

□□

Left

Right

□□

□□

or
Activity

Hand

0. Pulling a chair

If in any case you are really indifferent (use each hand equally), put a check in both
columns.
Activity

Hand

0. Pulling a chair

Left

Right

□□

□□

If you usually do the activity with one hand over the other, put a check in the
column of the corresponding hand.
Activity

Hand

0. Pulling a chair

Left

Right

□□

□□

or
Activity
0. Pulling a chair

Hand

Left

Right

□□

o□
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Some of the activities listed below require the use of both hands. In these cases, the
part of the task, or object, for which hand preference is wanted is indicated in
parentheses.
Left

Right

1. Writing

□□

□□

2. Drawing

□□

□□

3. Throwing

□□

□□

4. Using scissors

□□

□□

5. Using a toothbrush

□□

□□

6. Using a knife without a fork

□□

□□

7. Using a spoon

□□

□□

8. Using a broom (upper hand)

□□

□□

9. Striking a match (holding the match) □□

□□

10. Opening a box (holding the lid)

□□

□□

Count checks in each column

L=

R=

Compute Laterality Index

(R-L) =

Activity

Hand

(R+L) =

(R-L)/(R+L) =
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Debrief Form
Debriefing: Process Models of Conscious and Unconscious Action

In this line of research, we are trying to understand how action planning takes place.
In this experiment, you had to perform a task (name a color and/or letter count) in response
to imagined shapes or to the presentation of visual objects and words presented on the
computer screen. Our goal is to understand how attended and unattended objects influence
behavior, including the reporting of urges such as the urge to make a mistake or how much
you like certain shapes. The research focuses on the well documented confusion or
‘interference’ that occurs when there is a mismatch (e.g., RED written in blue). The
experimenter is happy to inform you about how your behavior may have been influenced
in a general way by the nature of the experiment, although the results of this kind of study
are not available. But many other kinds o f ‘unconscious’ effects have been found.
For example, it has been demonstrated that when people are presented with objects
that remind them of the concept “old,” they walk slower (Bargh, Chen, & Burrows, 1996);
when they are reminded of the concept “rudeness,” they are more likely to interrupt (Bargh
et al., 1996); and when they are reminded of the concept “hostility,” they become more
aggressive (Carver, Ganellen, Froming, & Chambers, 1983). We are in the process of
trying to understand how these effects take place. The reason why we did not explain to
you the purpose of this study before you participated in the experiment is because it is well
known that knowing what the experiment is about often influences the way participants
behave during the experiment, and this could render our observations to be invalid.

Citations and Further Sources of Knowledge
Bargh, J. A. (1997) The automaticity of everyday life. In R. S. Wyer, Jr. (Ed), The
Automaticity o f Everyday Life: Advances in Social Cognition, 10, (pp. 1-61),
Mahwah, NJ: Erlbaum.
Bargh J. A., Chen, M., & Burrows, L. (1996). Automaticity of social behavior: Direct
effects of trait construct and stereotype activation on action. Journal o f
Personality and Social Psychology, 71, 230-244.
Carver, C. S., Ganellen, R. J., Froming, W. J., & Chambers, W. (1983). Modeling: An
analysis in terms of category accessibility. Journal o f Experimental Social
Psychology,
19,403-421.
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Thank you for helping with this experiment. Your participation is greatly
appreciated. Please do not discuss or describe this experiment to anyone until the
semester is over. If you have any further questions about this study, you can contact
Professor Ezequiel Morsella at (415) 338-1831, or at morsella@sfsu.edu.

Questions
You have spoken with the experimenter about this study and have had your
questions answered. If you have any further questions about the study, you may contact
the researcher by email at morsella@sfsu.edu.
Questions about your rights as a study participant, or comments or complaints
about the study, may also be addressed to the Office for the Protection of Human
Subjects at (415) 338-1093 or protocol@sfsu.edu.
“I feel that I have been adequately debriefed about the nature of the experiment.
The investigator has explained the purposes of the research to me, and I feel that any
questions I have asked were satisfactorily answered.”

Participant’s signature:

Date:.

