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ABSTRACT

The Relationship Between Briefly-Induced Affect and Cognitive Control Processes:
An Event-Related Potential (ERP) Study

Hilary Anne Smith
Department of Psychology, BYU
Master of Science

Positive affect is generally associated with improvements in cognitive abilities; however, few
studies have addressed positive affect and its relation to specific cognitive control processes.
Previous research suggests positive affect conditions are more flexible/distractible states,
suggesting cognitive control processes are perhaps decreased in context maintenance and
increased in conflict detection/resolution. To measure the cognitive control processes, specific
components of the scalp-recorded event-related potentials (ERPs) called the cue slow wave
(context maintenance), the N450 (conflict detection), and conflict SP (conflict resolution) were
acquired in response to an affective single-trial, cued-Stroop task. Participants were presented
with pleasant, neutral, and unpleasant images prior to Stroop instruction (i.e., respond to “color”
or “word”) and response. Participants had greater accuracy during the pleasant condition when
given a longer delay for extra time to process the high conflict task, #36) = 3.09, p = .004, 95%
CI1(0.07, 0.02) compared to the unpleasant condition. Additionally, the unpleasant condition
resulted in greater context maintenance than pleasant (increased cue-related slow wave
amplitude; #(40) = 2.38, p = .02). Unpleasant conditions were associated with greater conflict
resolution processes (as measured by the conflict SP) with high conflict trials, #(40) = 2.55, p =
.015; whereas pleasant did in congruent trials, #(40) = 2.707, p = .010. Findings suggest negative
affective states increase participants’ focus on the task in avoidance of the distracting unpleasant
picture. Our findings lay the foundation for understanding the differences between state and trait
affect on cognitive control processes.

Keywords: context maintenance, conflict detection/resolution, affective conditions, event-related
potential
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Running head: AFFECT AND COGNITIVE CONTROL 1

The Relationship Between Briefly Induced Affect and Cognitive Control Processes:
An Event-Related Potential (ERP) Study

Affective states are defined as momentary emotional responses to an experience (Cohen,
Pressman, 2006). Positive affect specifically reflects the extent to which a person feels
enthusiastic, active, and alert (Watson, Clark, & Tellegen, 1985). Negative affect reflects general
distress and unpleasant experiences characterized by aversive mood states (e.g., anger, contempt,
disgust, fear, and nervousness; Watson, Clark, & Tellegen, 1985). Multiple studies indicate that
positive affect is associated with improvements in cognitive abilities. Specific positive affect-
related improvements in cognition are seen in creative problem-solving (Isen, Daubman, &
Nowicki, 1987), verbal fluency (Phillips, Bull, Adams, & Fraser, 2002), flexibility in problem
solving (Green & Noice, 1988), the incorporation of information for strategic decision-making
(Estrada, Isen, & Young, 1997), and executing analytic decision-making strategies (Isen &
Means, 1983). Few studies, however, have specifically addressed the relationship between
cognitive control and positive affect (Dreisbach, 2006; Dreisbach & Goschke, 2004; Isen, 2009;
Phillips, Bull, Adams, & Fraser, 2002; Wenzel, 2013). Findings from the studies to date
concerning the relationship between cognitive control processes and positive affect are
inconsistent with no observed pattern between enhancing or decreasing cognitive control
abilities. One aim of the current study was to address the relationship between brief changes in
affective state, including positive affect, in cognitive control processes.
Cognitive Control

Cognitive control refers to the ability to direct thoughts and actions to complete goal-
directed behaviors (Miller & Cohen, 2001). Successful goal-directed behavior requires the

suppression of inappropriate thoughts or actions while maintaining the use of task-related goal
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information (i.e., maintenance and utilization of task context) and flexibly switching between
task requirements (Botvinick, Carter, Braver, Barch, & Cohen, 2001; Reimer, Radvansky,
Lorsbach, Armendarez, 2015). Cognitive control is generally thought to include at least two
component processes, regulative and evaluative, that work together for optimal implementation
of goals and behavior (Botvinick, Carter, Braver, Barch, & Cohen, 2001).

Regulative processes. The regulative component of cognitive control implements top-
down support for task-relevant processes and preparing to execute cognitive tasks to override
automatic response tendencies (Cohen, Barch, Carter, & Servan-Schreiber, 1999). An example of
increased regulative control can be seen within the Stroop task (Stroop, 1935), which is one of
the most cited and replicated studies in experimental psychology (MacLeod, 1991). The Stroop
task requires participants to selectively attend to one stimulus attribute of a color-word (e.g., the
word RED written in green ink wherein the participant reads the word or names the color in
which a color-word is written). The word-reading task is a more practiced (i.e., more prepotent)
response relative to naming the color of the word since our culture is much more practiced and
adept at reading than naming colors (Stroop, 1935). In other words, the more readily-available
response is to attend specifically to the meaning of the word rather than the surface
characteristics (i.e., color; MacLeod, 1991). Alternatively, the color-naming task is more
attentionally-demanding because the response is not as automatic as the word-reading task; thus,
longer color-naming reaction times and increased error rates on the Stroop color-naming
condition (MacLeod, 1991). The color-naming task requires increased regulative control to
inhibit the tendency to read the word and accurately name the color of the word. Spatially,

regulative control has been observed in the dorsolateral prefrontal cortex (DLPFC) on tasks such
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as the Stroop (Braver, 2012; De Pisapia & Braver, 2006; Kim, Kroger, & Kim, 2011;
MacDonald, Cohen, Stenger, & Carter, 2000).

An important aspect of the regulative control component process is context maintenance.
Context maintenance refers to the ability to keep in mind task context, instructions, and cues to
facilitate successful task completion (Cohen, Carter, & Servan-Schreiber, 1999). One way of
measuring context maintenance is through the cued-Stroop task (Cohen, Barch, Carter, &
Servan-Schreiber, 1999). The cued-Stroop task is a unique single-trial version of the Stroop task
where a color-naming or word-reading instruction is presented prior to the Stroop color-word.
The participant is required to maintain the context of the task instruction (i.e., is it a color-
naming or word-reading trial) and prepare to accurately respond over a delay (the cued-Stroop
task is described in greater detail below; Cohen, Barch, Carter, & Servan-Schreiber, 1999).
Accurate context maintenance involves an increase in allocation of attention toward the color
rather than the word of the Stroop color-word stimulus in order to follow the directions of the
task on color-naming trials, biasing the selection of the appropriate behavioral response (Cohen,
Barch, Carter, & Servan-Schreeiber, 1999; Cohen & Servan-Schreiber, 1992). Through increased
context maintenance and implementation of control necessary for the color-naming than that of
the word-reading task, the participant manages to successfully complete the task despite the
competition of an automatic, if task-irrelevant, option to read the word (Dubin, Maia, Peterson,
Koob, le Moal, & Thompson, 2010).

Evaluative processes. Evaluative control is the second component of cognitive control
that specifically involves conflict detection and monitoring performance. Conflict refers to the
simultaneous activation of competing stimuli or responses (Botvinick et al., 2001, 2004).

Evaluative control processes are sensitive to conflict and are thought to signal for adjustments of
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top-down control used to adapt to the constantly changing task demands (Kerns, Cohen,
MacDonald, Cho, Stenger, & Carter, 2004). An example of conflict is found in the incongruent
stimuli of a Stroop task (e.g., the word RED written in green font) with both color-naming and
word-responses present simultaneously. High conflict trials result in poorer performance (e.g.,
worse accuracy and longer response times) because of the inclination to respond in more than
one way (Cohen, Dunbar, & McClelland, 1990). Evaluative control is needed to detect conflict
and then signal for compensatory strategies to maintain the task demands for better performance.

The evaluative control component of conflict detection is thought to be reflected in the
activity of the anterior cingulate cortex (ACC; Egner, 2011; Kim, Kroger, Kim, 2011;
MacDonald, Cohen, Stenger, & Carter, 2000). The ACC is suggested to signal the presence of
conflict and the need for compensatory adjustments in control to overcome the conflict and
accurately respond to the task (De Pisapia & Braver, 2006; Botvinick, Cohen, & Carter, 2004;
Braver, 2013; MacDonald, Cohen, Stenger, & Carter, 2000). Specifically, ACC activation is
greater during conflict such as incongruent versus congruent trials in the Stroop task as well as
during the color-naming task relative to the word-reading task (Botvinick, Cohen, & Carter,
2004; MacDonald, Cohen, Stenger, & Carter, 2000; Taylor, Densmore, Neufeld, Rajakumar,
Williamson, & Theberge, 2015).
Dissociation of Cognitive Control Processes

A modified single-trial version of the Stroop paradigm (i.e., the cued-Stroop task
mentioned above) was created to dissociate the regulative and evaluative component processes of
cognitive control (Cohen, Barch, Carter, & Servan-Schreiber, 1999). Specifically, within this
cued-Stroop task participants are given an instruction before each trial to either read the word

(more automatic) or name the color (less automatic). After a delay (500 milliseconds [ms] or
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1500 ms), the Stroop color-word stimulus is presented. The cued-Stroop task temporally
dissociates the instruction-related regulative processes (the context/goal of the task in the color-
naming or word-reading trials) from the stimulus-related evaluative processes (detection of
conflict on incongruent trials) through the delay between the instruction cue and the Stroop
color-word stimulus (MacDonald, Cohen, Stenger, & Carter, 2000). The participant must keep in
mind the context of the task over the delay while preparing their response. The color-word
interference in the color-naming task requires more preparation for the more difficult stimulus.
Increased top-down control is needed to maintain task instructions with the competing responses,
therefore requiring increased context maintenance (Cohen, Barch, Carter, & Servan-Schreiber,
1999).

Using the cued-Stroop paradigm, MacDonald and colleagues (2000) found a double
dissociation of the evaluative and regulative cognitive control process in the DLPFC and ACC
brain regions. Specifically, they found that the left DLPFC was more active following
instructions to perform the color-naming task relative to the word-reading task, consistent with
the observed role the DLPFC has in preparing to execute the more demanding color-naming task.
In contrast, ACC activity was increased upon presentation of the incongruent color-word stimuli
compared to the congruent trials. The ACC activity is consistent with the control process of
detecting response conflict (as there is increased conflict on incongruent relative to congruent
trials). The complementary roles of the two brain regions create a feedback loop from the
DLPFC to ACC, which maintains optimal performance in cognitive control (MacDonald, Cohen,
Stenger, & Carter, 2000). Specifically, the ACC detects conflict and evaluates when control is
needed more strongly whereas the DLPFC provides the support and implements additional

cognitive resources (Kim, Kroger, Kim, 2011; MacDonald, Cohen, Stenger, & Carter, 2000).
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A disproportionate increase in evaluative control processes compared to regulative
control processes may be associated with increased distractibility, as seen with elicited positive
affect before engaging in a task (Dreisbach, 2006; Dreisbach & Goschke, 2004; Marien, Aarts, &
Custers, 2012). Too much evaluative control is associated with a decreased ability to protect task
goals from interfering stimuli (i.e., participants are over-evaluating multiple aspects of the task),
leading to distractibility and impulsivity in responses (Dreisbach, 2006; Dreisbach & Goschke,
2004). Given these findings in previous tasks emphasizing induced positive affect, we
hypothesized that positive affect may increase distractibility (reduced activation of the regulative
processes) and could play a significant role in altering the balance between regulative and
evaluative cognitive control processes.

Event-Related Potentials

One means of measuring the neural activity associated with cognitive control processes is
through event-related potentials (ERPs). ERPs reflect neural responses associated with specific
sensory, cognitive, and motor events (Luck, 2005). Neurons communicate through electrical
impulses that can be picked up through electrodes placed on the scalp. The electrical activity of
active neurons is recorded at the level of the scalp through an electroencephalogram (EEG). EEG
provides an overall assessment of electrical activity in the brain, whereas ERPs are the averaged
electrical activity collected from EEG that is time-locked to the presentation of stimuli or
responses. ERP waveforms are created for each unique stimulus type (e.g., in the cued-Stroop
task there are separate ERPs time-locked to the instruction cue and the Stroop stimulus) and

electrode locations on the scalp.



AFFECT AND COGNITIVE CONTROL 7

ERPs reflect individual cognitive processes beyond what can be gathered through
behavioral (i.e., response time and error rate) data alone. Specifically, ERPs provide a measure
of the brain’s processing between a stimulus and a response which makes it possible to
determine what stage/s of processing are affected by experimental manipulations. An example
with the cued-Stroop paradigm would be when subjects have slower responses with incompatible
color-word combinations. Behavioral data may only provide vague possibilities of the underlying
cognitive processes based off of error rates and response times, whereas ERPs can show whether
these slow responses are indicative of slowing perceptual processes or disproportionate changes
in regulative or evaluative cognitive control processes (Luck, 2005).

The activity of neurons associated with the generation of ERPs is primarily due to post-
synaptic potentials. Post-synaptic potentials are the voltages that are elicited when
neurotransmitters bind to receptors on the membrane of the postsynaptic cell, therefore causing
ion channels to open or close leading to a graded change in the potential across the cell
membrane (Luck, 2005). Postsynaptic potentials occur largely in the apical dendrites and cell
body and occur immediately following neurotransmitters being released from the presynaptic
terminals. The postsynaptic potentials summate, making it possible to record them at a greater
distance (i.e., the scalp) differing from the action potentials which are harder to see in reflections
of electrical activity. The surface electrodes cannot detect the action potentials due to their
timing with the inflow and outflow of the axons, but do reflect post-synaptic electrical activity of
neurons (Luck, 2005).

EEG specifically measures large groups of synchronously active apical dendrites that
form dipoles. If an excitatory neurotransmitter is released at the apical dendrites of a cortical

pyramid cell, current flows from the extracellular space into the cell. The current flow results in a
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net negativity outside of the cell, in the apical dendrites. To complete the circuit, current will also
flow out of the cell body and basal dendrites, yielding positive at the cell body to create a dipole.
A dipole is a pair of positive and negative electrical charges separated by a small distance. The
dipole produced from a single neuron is too small to record from a distant electrode. However,
under certain conditions many neuron dipoles will sum making it possible to measure the voltage
at the scalp if they occur at approximately the same time. Since the brain is highly conductive,
ERPs spread out as they travel through the brain. An ERP generated in one area of the brain may
lead to large voltages reflected at another location due to the conducting nature of the sodium-
saturated neural tissue and fluid; therefore, ERPs cannot confidently represent the cognitive
processes spatially (i.e., EEG/ERPs have poor spatial localization). Rather the reflections
provided by the voltages have excellent temporal resolution and allow researchers to test
hypotheses with millisecond accuracy. Through ERPs we are able to temporally dissociate the
regulative and evaluative processes of cognitive control (Luck, 2005).

ERP waveforms are characterized by peaks and troughs that usually are described by
polarity (positive or negative) and latency (duration in time of the peak or trough), such as the
N450 component of the ERP. The component is labelled the N450 with the “N” for “negative”
polarity, and the “450” for the amount of milliseconds at which the wave peaks (approximately
450 ms from the time of Stroop stimulus presentation; Luck, 2005). Three specific components
used in this study were the cue-related slow wave, the N450, and the conflict SP. Each of these
ERPs are described below.

ERPs and Cognitive Control
ERPs were used to temporally dissociate the neural underpinnings of regulative and

evaluative cognitive control processes with regard to the timing and level of processing. Given
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previous research noted above regarding the dissociation of cognitive control processes, the
single-trial cued Stroop task with recorded ERPs can be used to differentiate the cognitive
processes between regulative and evaluative cognitive control components (Perlstein, Larson,
Dotson, & Kelly, 2006).
Electrophysiological Correlates of Regulative Processes

Regulative cognitive control component processes have been examined using ERPs. For
example, Curtin and Fairchild (2003) demonstrated the increased allocation of attentional
resources under more challenging task conditions and the maintenance of task representations
through ERP slow-wave activity. Specifically, the cue-related slow wave is a component of the
ERP thought to be associated with context maintenance (West, 2003). The cued-Stroop paradigm
demonstrates context maintenance while preparing for the color-naming task. The color-naming
task is more demanding than the word-reading component of the test due to the instinct to read
the word rather than the name of the color of the ink. The cue-related slow-wave exhibits
negativity over the occipital-parietal regions and positivity over the frontal-central region (West,
2003) and is more negative for color-naming relative to word-reading instruction cues (Perlstein
et al., 2006). The cue-related slow wave reflects implementation of control processes by showing
increased activity when greater control is needed, such as following incorrect trials of the cued
Stroop task (West, 2003). Thus, a more positive cue-related slow wave reflects increased
context-maintenance type processes relative to a lower amplitude in the cue-related slow wave.
In the current task, disruption in context maintenance would be reflected in a lower amplitude

(i.e., less positive amplitude) cue-related slow wave.
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Electrophysiological Correlates of Evaluative Processes

Evaluative components of cognitive control associated with conflict detection and
conflict resolution are the N450 and the conflict SP. The N450 component of the ERP reflects
the increased electrical activity associated with the presentation of conflict-laden stimuli (e.g.,
the word red written in green font) relative to non-conflict stimuli (e.g., the word red written in
red font; West, 2003). The N450 peaks at approximately 450 ms following stimulus presentation
and is seen at frontocentral electrode locations (Appelbaum, 2014; Larson, Clayson, Clawson,
2014; Larson, Kaufman, & Perlstein, 2009; Liotti, Woldorff, Perez, & Mayberg, 2000; West &
Alain, 2000a). Conflict is greatest when incongruent trials are rare compared to frequent
incongruent trials. The N450 generally shows increased congruency effects when incongruent
trials are rarely presented rather than frequently presented because participants have not
implemented sufficient control for the unexpected response conflict in the incongruent stimulus
(Lansbergen et al., 2007; West & Alain, 2000). The N450 is consistent with the role of the ACC
as identified with hemodynamic-based neuroimaging as being involved in conflict monitoring
(Liotti, Woldoroff, Perez, & Mayberg, 2000; West & Alain, 2000a). Decreased-amplitude N450
(i.e, less negative N450) to the Stroop stimulus would indicate decreased conflict detection in the
current paradigm.

The conflict slow-potential (conflict SP; also known as the conflict slow wave) follows
the N450 and reflects the signaling for increased implementation of regulative control to resolve
response conflict and select the appropriate response from task instruction (Larson, Clayson,
Clawson, 2014; Larson et al., 2009; West & Alain, 1999, 2000). The conflict SP begins at about
500 ms after the stimulus and is thought to be activated when the ACC signals for increased

recruitment of cognitive resources to improve performance on the next trial. This activity is



AFFECT AND COGNITIVE CONTROL 11

observed over the lateral frontal and posterior cortices (Hanslmayr et al., 2008; West, 2003). The
amplitude of the conflict SP is more positive for incongruent trials than congruent, and appears
to reflect a signal for increased recruitment of cognitive resources and adjustments to correctly
complete the task (Larson et al., 2009b; West and Alain, 1999, 2000). Greater amplitudes of the
conflict SP amplitude during incongruent trials has been associated with increased response
times and accuracy (West et al., 2005), which supports the idea that conflict SP reflects conflict
resolution or perhaps response selection. Thus, attenuated conflict SP amplitude (i.e., less
negative) would be indicative of poor signaling for the resolution of conflict.
Dissociation of Cognitive Control Component Processes using ERPs

Using a variation of the modified Stroop task (cued-Stroop) as described above
(MacDonald et al., 2000), West (2003) suggests it is possible to temporally dissociate between
the regulative and evaluative component processes through the use of ERPs. Following the task
instruction, regulative processes are implemented and observed by a slow wave that
differentiates the correct (compatible with task instruction) and incorrect (not compatible with
task instruction) responses. Implementation of control is also associated with the slow wave that
differentiates color-naming trials as being more attentionally-demanding than the more automatic
word-reading response (West, 2003). Conflict detection is associated with the N450, showing
greater amplitude for the incongruent versus congruent trials. The signaling for increased
attentional resources for future incongruent trials is associated with the conflict SP (West, 2003).
West’s findings suggest that the regulative and evaluative component processes of cognitive

control can be temporally dissociated using ERPs.

Brief changes in affective states between each trial of the cued-Stroop task may alter

regulative and evaluative component processes. One way to induce brief changes in affective
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state is through the presentation of affective pictures. The International Affective Picture System
(IAPS) was developed for the purposes of studying emotion and attention and is used worldwide.
The pictures reliably evoke brief positive, neutral, and negative emotional states (Lang, Bradley,
& Cuthbert, 1995). The pictures may depict a pleasant landscape or puppies to induce a positive
response, as opposed to an accident, mutilation, or loss to arouse a negative response. The IAPS
has been used to provide insight into aspects of emotion such as differences in heart rate, skin
conductance, and facial electromyographic activity (Bradley & Lang, 2000; Lang, Bradley, &
Cuthbert, 1998). We used the IAPS pictures and the cued-Stroop task to study the effects of brief
changes in emotional state, and specifically positive affect, on the regulative and evaluative
components of cognitive control.

Previous research indicates that positive affect elicits greater amplitudes in other types of
ERP waves that reflect the evaluative components of control. For example, the error-related
negativity (ERN) and N2 amplitudes associated with incorrect responses and response inhibition
are increased in response to induced positive affect (Larson, Perlstein, Stigge-Kaufman, Kelly, &
Dotson, 2006; van Wouve, Band, & Ridderinkhof, 2011). Alternatively, Phillips and colleagues
(2002) suggest that positive affect results in slower performance in a switching condition of the
Stroop task. Larson and colleagues (2013) did not find any difference between short-term
induced positive and negative affective states and ERN amplitude. To date, research is scarce in
regard to neurological measurements of the cognitive control processes with regard to positive
affect. To address the gap in the literature, attempted to dissociate the processes of context
maintenance and conflict-related processing with the cued-Stroop task through ERPs to
determine how positive affect presented between the instructional cue and Stroop stimulus alters

the regulative or evaluative processes.
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Affect and Cognitive Control

With regard to the cognitive control components of context maintenance and conflict
detection, studies suggest that positive affect biases attention toward novel information. The
resulting heightened levels of conflict monitoring/detection may enable better flexibility in
response to stimuli, or create an imbalance where the individual is unable to efficiently perform
task demands by becoming distracted (Dreisbach, 2006; Dreisbach & Goschke, 2004). The
increased conflict monitoring/detection could be helpful by appropriately disengaging attention
towards new, relevant stimuli. Increased conflict monitoring/detection could also be a distraction
that causes increased error rates and longer response times to the task. A Stroop-like cognitive
set-switching paradigm (the cued-Stroop task) distinguishes between the cognitive control
component processes in a task while incorporating affective states to see their impact. Positive
affect biases the participants toward novel information, which could be harmful or helpful
depending on the task demands (Dreisbach, 2006; Dreisbach & Goschke, 2004). When the task
requires increased stability in responses, positive affect impairs performance by eliciting
increased distractibility toward irrelevant information (Dreisbach, 2006; Dreisbach & Goschke,
2004; Wenzel, 2013). When the task requires increased flexibility, positive affect improves
performance. What may be seen as distracting may facilitate flexible thinking and problem
solving (Ashby, Isen, & Turken, 1999; Fredrickson, 2001; Isen, 2009; Phillips, Bull, Adams, &
Fraser, 2002; Wenzel, 2013). The finding of positive affect enhancing performance suggests that
being more aware of potential conflict keeps the individual ready to respond more quickly to the
competing tendencies, recruiting more control to maintain task demands. Currently, the few
research findings on the topic do not indicate a clear association with affect and the regulative

and evaluative processes of cognitive control on performance.
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Specific Aims and Predictions

The aim of the study was to understand the specific role positive affect plays on the
different cognitive control processes. Conflict detection, signaling for increased attentional
resources, and implementing control to override prepotent responses following induced affective
states were evaluated. Although previous research did not evaluate high negative affect trait
levels (such as anxiety and depression) in relation to a similar task (Dreisbach 2006; Dreisbach
& Goschke, 2004), we included measures of anxiety and depressive symptoms to assess their
potential interference. Anxiety (often characterized by high arousal) and depression (often
characterized by low arousal) are considered high negative affect-trait which may differentially
influence how people behave (Ellsworth & Scherer, 2003). In addition, using ERPs expanded on
previous findings by allowing us to see the specific neural aspects of cognitive control that are
being affected by emotional pictures giving us increased specificity beyond what the behavioral
(i.e., reaction times, error rates) studies alone could provide.

This study examined the effects of brief affective states using the IAPS picture set and
the cued-Stroop task. Previous findings suggest that positive affective stimuli would appear to
enhance conflict detection and impair context maintenance. Authors suggest the effect on
cognitive control results in increased distractibility, while others found improved performance
perhaps by flexible thinking (Ashby, Isen, & Turken, 1999; Dreisbach, 2006; Dreisbach &
Goschke, 2004; Fredrickson, 2001; Isen, 2009; Phillips, Bull, Adams, & Fraser, 2002; Wenzel,
2013). Thus, we examined the relationship between affective stimuli and modulations of the
ERPs associated with maintaining task context (cue slow wave) and conflict processing (N450
and conflict SP). The goal was to address the conflicting findings in the literature as to whether

positive affect is beneficial or detrimental on cognitive control. We hypothesized that: (1)
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participants would have worse behavioral performance during a long delay condition of 1500
milliseconds (versus short delay at 500 milliseconds) where they will have to maintain task
context longer as well as when presented with a positive picture as opposed to a negative or
neutral picture. Additionally, positive affect conditions would result in (2) lower amplitudes for
the cue-related slow wave component (reduced context maintenance processes) in the color-
naming condition of the Stroop (requires greater control than the word reading) and (3) that the
induced positive affect conditions would result in increased negative ERP amplitude with the
N450 and conflict SP wave components (increased conflict detection/resolution processes)
compared to the neutral and negative affect conditions. That is, interference effects from
valence-controlled picture stimuli will be more distracting in the positive affect condition relative
to the other conditions, disrupting context maintenance.

Method

Participants

All study procedures were approved by the Brigham Young University Institutional
Review Board and participants provided written informed consent. See Table 1 for a summary of
participant demographic information (“Appendix A: Demographics” for data output). The
current project is an archival analysis of previously-collected data. A total of 36 healthy, right-
handed, undergraduates were recruited via the Brigham Young University SONA undergraduate
research participation system in exchange for course credit. Participants included 12 (33.33%)
males and 24 (66.67%) females, with ages ranging from 18 to 25 years (M = 20.14, SD = 1.99).
Participants’ education ranged from 12 years to 17 years (M = 13.57; SD = 1.44).

To assess negative affective traits in the psychiatrically healthy participants, the Beck

Depression Inventory- 2" Edition (BDI-II; Beck, Steer, & Brown, 1996) and State-Trait Anxiety
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Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) were administered to
evaluate the range of affective functioning. For the BDI-II, participants’ scores ranged from 0 to
35 (M =5.53, SD = 6.13), with the mean score falling in the healthy range (specific ranges and
classifications described below). The STAI state scores ranged from 20 to 55 (M =30.97, SD =
8.07), and STALI trait scores ranged from 22 to 65 (M =38.31, SD = 11.00), with the mean
average score falling below the cut off for anxiety in each scale (described further below;
Speilberger, Gorsuch, & Lushene, 1983). Despite most participants maintaining healthy scores of
depressive and anxiety symptoms, a few participants are outside of the healthy range." Exclusion
criteria included previous or current psychiatric diagnosis, use of psychiatric medication, history
of substance abuse or dependence, acquired brain dysfunction (e.g., traumatic brain injury or

stroke), neurological disorders, or uncorrected visual impairment.

Table 1
Demographics

Mean SD Minimum Maximum
Age 20.14 1.99 18 25
Education 13.57 1.44 12 17
BDI II 5.53 6.13 0 35
STAI- State 30.97 8.07 20 55
STAI- Trait 38.51 11.00 22 65
Measures

Depressive symptoms. A common, validated instrument for measuring depressive
symptoms is the Beck Depression Inventory, 2" Edition (BDI-II; Beck, Steer, & Brown, 1996).
Beck and his colleagues revised the BDI to a 21-item version (BDI-II). Each item includes four
statements indicating increased severity of a symptom of depression, according to the DSM-IV

criteria. The self-report requires participants to respond to each item on a 4-point scale, ranging
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from 0 to 3. A total score of 0 to 13 is indicative of a minimal range of symptoms, 14 to 19 as
mild, 20 to 28 as moderate, and 29 to 63 as severe depressive symptoms. Therefore, a higher
total score suggests more severe symptoms (Beck, Steer, & Brown, 1996). The BDI-II has
excellent internal consistency (a = .92 for clinical, a = .93 for nonclinical) and test-retest
reliability (a = .93; Beck, Steer, & Brown, 1996).

Anxiety symptoms. The State-Trait Anxiety Inventory (STAI) is a 40-item questionnaire
that consists of two 20-item subscales: one of which measuring state anxiety (rate their anxiety
“in the moment”), and the other, trait anxiety (rate their anxiety “in general”; Spielberger,
Gorsuch, Lushene, Vagg, & Jacobs, 1983). Both subscales are on a 4-point scale. The state
anxiety scores range from 1 (“not at all”) to 4 (“very much so”), while the trait anxiety ranges
from 1 (“almost never”) to 4 (“almost always”). Higher scores indicate higher levels of anxiety.
A cut-off score of 40 (range from 20 to 80 in each subtest) has been suggested as clinically
significant symptoms of anxiety in either scale (Spielberger, Gorsuch, & Lushene, 1983).
Internal consistency coefficients are high (a = .89 to .92) as well as the test-retest reliability (a =
.73 to .86; Speilberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983).

Affective states. Picture numbers from the IAPS picture system that we used in the
current study are included in Table 2. The International Affective Picture System (IAPS) is a
commonly used measure consisting of a standardized set of pictures to evaluate
affective/emotional states and attention (Bradley & Lang, 2007; Lang, Bradley, & Cuthbert,
1998; see “Appendix A: Normative IAPS Data” for data output). 100 pictures from the IAPS
were used to present at the beginning each trial of the task. Pictures were selected for each of the
3 categories of affective states: pleasant (e.g., a picture of a happy baby), neutral (e.g., a picture

of a basket), and unpleasant (e.g., a picture of a burn victim; Lang, Bradley, & Cuthbert, 1998).
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Valence and arousal ratings were assessed using the Self-Assessment Manikin (SAM; Bradley &
Lang, 1994) by each participant to see if the selection of IAPS images were reliably
representative of the desired affective state. Initial valence and arousal ratings from the IAPS
(Lang, Bradley, & Cuthbert, 1998) were assessed through a one-way ANOVA demonstrating a
main effect of valence, F(2, 117) = 694.54, p <.001. The Tukey post hoc test revealed that
pleasant had higher valence ratings than neutral, M =2.57, SE = .12, p <.001, 95% CI (2.23,
2.87), and unpleasant, M = 4.63, SE =0.12, p <.001, 95% CI (4.33, 4.92). Additionally, neutral
pictures demonstrated greater valence than unpleasant, M = 2.05, SE = .12, p <.001, 95% CI
(1.76, 2.35. Arousal ratings also differed between conditions, F(2, 117) = 105.92, p <.001. A
Tukey post hoc test indicated that compared to neutral pictures, pleasant, M =2.34, SE = .20, p <
.001, and unpleasant, M = 2.65, SE = 0.20, p <.001, were significantly more arousing. No
significant difference between the pleasant and unpleasant were observed, M =-0.31, SE = 0.20,
p=.27,95% CI (-0.78, 0.16). Pictures were chosen in this study so that valence significantly
differed between all conditions, whereas arousal remained similar between the pleasant and

unpleasant conditions.
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Table 2

IAPS Picture Numbers

UNPLEASANT PLEASANT NEUTRAL
1052 1440 2190
1120 1463 2200
1201 1540 2383
1300 1710 2575
1301 1722 5455
1302 1811 6150
1321 2040 7000
1930 2050 7002
1931 2057 7010
2120 2058 7020
2205 2070 7025
2700 2080 7030
2800 2092 7031
2900 2311 7034
3022 2340 7040
6230 2345 7050
6244 2530 7060
6250 2550 7090
6260 4533 7100
6350 4610 7110
6510 4641 7130
6550 5621 7140
6560 5623 7150
6830 5629 7170
6940 5830 7175
9000 7502 7190
9001 8030 7211
9041 8040 7217
9102 8080 7224
9140 8161 7234
9220 8180 7235
9280 8190 7500
9290 8210 7503
9470 8370 7510
9500 8400 7550
9560 8470 7560
9561 8496 7590
9570 8501 7705
9611 8510 7950
9921 8531 8010

Materials and Procedure
The participants performed a single-trial, affective version of the modified single-trial
Stroop task (the cued-Stroop task) originally developed by Cohen et al. (1999). In this task, each

trial started with the presentation of a fixation cross for 800 ms. Next, a pleasant, neutral, or
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unpleasant picture was presented from the International Affective Picture System (IAPS) for 500
ms to invoke an affective response before the demands of the cued-Stroop task. The IAPS is
consistently associated with changes in positive, negative, and neutral emotional states (Lang,
Bradley, & Cuthbert, 1998). Valence of the picture presented at the beginning of each trial was
random. Next, a blank screen was presented for 100 ms, followed by the instructional cue (the
word “color” or “word”) for 300 ms. Participants then viewed a fixation cross for either a short
delay (500 ms) or long delay (1500 ms). Finally, the Stroop stimulus (congruent or incongruent
color-word) was presented for 2000 ms; participants were instructed to respond to the Stroop
stimulus as quickly and accurately as possible with a button press to one of three color-coded
keys, as designated by the instructional cue. The task involved 156 short-delay trials and 156
long-delay trials, each picture stimulus was shown twice. Altogether the task consisted of 624
total trials, with more incongruent (62%) than congruent (38%) Stroop trials. The difference in
congruency was to increase the level of conflict on incongruent trials (West & Alain, 1999). See

Figure 1 for the flow of task sequence.
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Figure 1. Schema of the single-trial Stroop task. After participants were presented with a an

IAPS picture, an instructional cue (“Color” or “Word”) appeared, followed by a delay (500 or

1500 seconds) before the Stroop stimulus (congruent or incongruent).

21

Following completion of the task, participants took approximately ten minutes to rate the

valence and arousal of each picture. Ratings were conducted using the Self-Assessment Manikin

(SAM) in which each participant indicated their perceptions of valence and arousal of each
picture through depictions of a character exhibiting the associated response (Bradley & Lang,

1994). In the ratings for valence, participants were instructed to respond from a range of 1
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(happy) to 9 (sad). Ratings for arousal ranged from 1 (calm) to 9 (excited). The SAM has
become a widely used measurement of the dimensions of valence and arousal (Bradley & Lang,
1994) collecting over 3900 citations since its publication (through an electronic search of google
scholar).
Affective Manipulation Check

A comparison between the normative and current data set with IAPS images are
summarized in Table 3 to demonstrate how our sample differed from previous research (see
“Appendix A: IAPS Current Data” for output). After completing the Stroop task, participants
provided valence (how pleasant/unpleasant) and arousal (how attention-grabbing) ratings on a 9-
point scale for each randomly presented IAPS image. Mean + SD valence ratings were 6.89+.73
for pleasant, 4.74+.81 for neutral, and 2.37+.69 for unpleasant images. Valence ratings were
significantly different between conditions, F(2,108) = 340.05, p <.001, in which post-hoc Tukey
tests indicated pleasant pictures had higher valence ratings than neutral, M = 2.15, SE=0.17, p <
001, 95% CI (1.74, 2.56), and unpleasant images, M = 4.52, SE =0.17, p <.001, 95% CI (4.11,
4.93). Neutral images also had higher valence ratings than unpleasant images, M = 2.37, SE =
0.17, p <.001, 95% CI (1.96, 2.78). Mean + SD arousal ratings were 4.43+1.51 for pleasant,
2.19+1.04 for neutral, and 5.82+1.21 for unpleasant images. Arousal ratings were also
significantly different between conditions, F(2,108) = 76.80, p <.001. Post-hoc Tukey tests
indicated pleasant pictures to have greater arousal ratings than neutral pictures, M = 2.24, SE =
0.30, p <.001, 95% CI (1.53, 2.94), but not as arousing as unpleasant pictures, M = -1.39, SE =
0.30, p <.001, 95% CI (-2.09, -0.69). As expected, neutral pictures were also not as arousing in

relation to unpleasant pictures, M = -3.63, SE = 0.30, p <.001, 95% CI (-4.33, -2.93).
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Table 3

Normative and current IAPS valence and arousal ratings

Image Normative [APS ~ Normative IAPS Current Sample Current Sample
Type from Mean(SD) Mean (SD) IAPS Mean (SD) IAPS Mean (SD)
IAPS Valence Arousal Valence Arousal
Pleasant 7.52(0.52) 5.44(0.85) 6.89(0.73) 4.43(1.51)
Neutral 4.95(4.95) 3.10(0.81) 4.74(0.81) 2.19(1.04)
Unpleasant 2.90(2.90) 5.75(1.00) 2.37(0.69) 5.82(1.21)

EEG Acquisition and Reduction

EEG Acquisition

Electroencephalogram was recorded from 128 scalp sites using a 128-channel geodesic
sensor net and amplified at 20K using an Electrical Geodesics Incorporated (EGI) amplifier
system (nominal bandpass .10-100Hz). The electrode placements allowed recording electrical
activity in the regions associated with cognitive control, for example the fronto-central region
(West, 2003). EEG was referenced to the vertex electrode and digitized constantly at 250 Hz
with a 24-bit analog-to-digital converter. A posterior electrode served as common ground. As
encouraged by the EEG system manufacturer (Electrical Geodesics Inc.), impedances were
maintained below 50k€2.
EEG Data Reduction

Eye-blinks were removed using independent components analysis (ICA) from the ERP
PCA Toolkit (Dien, 2010). Individual ICA components were compared with two blink templates
(one generated from the data and one from the ERP PCA Toolkit). If the ICA components
correlated at .9 or higher, they were removed (Dien, Michelson, & Franklin, 2010). If channels
exceeded the fast average amplitude of 100 microvolts (uV), or if the differential average

amplitude exceeded 50 pV, that channel was defined as bad.
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A region-of-interest (ROI) approach was used to look at each ERP component in which
multiple electrodes were averaged together, to provide increased reliability estimates relative to
only looking at single sensors (Baldwin, Larson, Clayson, 2015; Bertrand, Perrin, & Pernier,
1985; Larson, Baldwin, Good, & Fair, 2010; Larson, Clayson, & Clawson, 2014). See Figure 2
for electrode sites used in the current analyses. ERP averages from each subject were divided
into four categories. The P300 activity is a positive-going peak extracted from the average of
electrode sites 62, 67, 72, and 77. The segmentation for the P300 was measured at 100 ms before
picture stimulus presentation (from the IAPS), and ends 600 ms after picture presentation. The
mean peak amplitude was then calculated from 150ms to 225 ms after picture presentation. The
cue-related slow wave data is a positive peak measurement from electrode 24. Prior research has
suggested that the cue-related slow wave is strongly left-lateralized in the frontal region,
therefore only electrode 24 became relevant to cue-related slow wave analyses (Perlstein,
Larson, Dotson, & Kelly, 2005). The segment starts from 100 ms before the cue-related stimulus
presentation to 800 ms following presentation. The mean amplitude was gathered within the
window of 600 and 800 ms after the cue-related stimulus. The N450 was measured post-Stroop
stimulus with the average amplitude across electrode sites 6, 7, 106, and 129. The segmentation
for the N450 began 100 ms before Stroop stimulus presentation to 1000 ms after stimulus
presentation, with the mean peak amplitude extracted from 375 ms to 425 ms after Stroop
stimulus presentation. The conflict SP was averaged across electrode sites 62, 67, 72, and 77.
The segmentation of the conflict SP was the same as the N450 (100 ms before stimulus
presentation to 1000 ms after), but with the mean amplitude at 600 ms to 800 ms following
stimulus presentation. In addition to the confound of error trials affecting response times, error-

related activity also influenced the ERP latencies of interest. Therefore, error trials were
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excluded from the data (e.g., Egner & Hirsch, 2005; Larson, Kaufman, & Perlstein, 2009a,

2009b).

Figure 2. Sensor layout of 128-channel Geodesic sensor net

Note. P300 activity was quantified at electrode sites 62, 67, 72, and 77 (green); slow-wave
activity at site 24 (red); N450 at sites 6, 7, 106, and 129 (blue); and conflict SP sites 62, 67, 72,
and 77 (green). See “EEG Data Reduction” section in text for details.

25
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Statistical Analyses

Power Analyses

To calculate the needed sample size, we conducted a one group, repeated measures,
within factors power analysis in G¥Power (v3.1) based on general suggested F' effect sizes
(Cohen, 1988; see Appendix B for each power estimate) as previous research has not directly
addressed the current study aims. Correlations among repeated measures were set to a 0.5 and we
pursued power of 0.80 with the conventional alpha = 0.05 (Cohen, 1988). Power estimates
smaller than 0.80 would increase risk of Type II error, while a larger power value often exceeds
researchers’ means for data collection (Cohen, 1988). Since ERPs are our main interest, we
calculated the number of measurements by our relevant manipulations (3 valence conditions and
2 congruency conditions), therefore leading to six measurements per participant. To reach 80%
power, we needed at least 109 participants for small effects, 19 for medium, and 8 participants to
detect large effects. Therefore, our sample of 35 participants was sufficient for measuring
medium and large effects, but not for small effects.
Behavioral Data Analyses

We expected worse accuracy in the pleasant versus unpleasant conditions, color-naming
condition relative to the word-reading condition, the long delay versus the short delay, and on
incongruent trials versus congruent trials. These predictions were tested using a within-subjects,
repeated-measures, analysis of variance (ANOVA) with 3-Valence x 2-Instructional Cue x 2-
Delay. If a significant trend was identified, paired-samples #-tests were administered to unpack
the nature of the trend.

Response times (RTs) were collected from the correct-trials only as errors are associated

with faster and more impulsive responses, introducing a potential confound. With each trial type
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and participant, we calculated the median RT for correct responses and the proportion of errors.
The median RT was used rather than the mean since it is less influenced by outliers that would
disproportionately skew the value (Barnett & Lewis, 1978). Since it has previously been
established that RTs are predictably longer in incongruent trials rather than congruent (MacLeod,
1991), we confirmed that pattern in our results with a separate ¢ test before running the next
analysis. We then proceeded with our analyses only including the incongruent trials. We ran a 3-
Valence (pleasant, neutral, unpleasant) x 2-Cue x 2-Delay (short or long) repeated-measures
ANOVA Follow-up t-tests to elucidate the specific differences between conditions. For all
ANOVA analyses (both behavioral and ERP), partial-eta’ (1,°) is reported for ANOVA effect
sizes and the Greenhouse-Geisser correction was applied when necessary for possible violations
of sphericity.

ERP Data Analyses

Electroencephalogram waveforms were analyzed based on mean voltages from ROI
electrode sites (as noted above) in instruction-related, stimulus-related, and response-related
activity. Initial ERP analyses were focused on the P300 part of the waveform for the picture to
assess participants’ processing of valence conditions. A repeated-measures ANOVA was
conducted for each valence condition. Post hoc #-tests were conducted to compare valence
conditions in the P300.

Next, we tested the instruction-related activity of the task. We assessed whether context
maintenance as evidenced by the cue-related slow wave of the task instruction (color vs word)
was affected by valence conditions. Given our sample size, we chose to focus only on the left
side electrodes, since this side of electrode sites has exclusively demonstrated significant

differences for instruction-related activity (Perlstein, Larson, Dotson, & Kelly, 2006). A 2-Task
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(color vs word) x 3- Valence (Pleasant, Neutral, or Unpleasant) repeated measures ANOVA was
conducted, in which we collapsed across delay and congruency types (as these components of
the task have not yet occurred to influence the cue-related slow wave).

Assessment of stimulus-related activity followed in which conflict detection (N450) and
conflict resolution (conflict SP) were evaluated. Consistent with previous research, we focused
on congruency within the color-naming condition (Perlstein, Larson, Dotson, & Kelly, 2006).
The N450 and conflict SP were evaluated according to a 3-Valence (pleasant, neutral,
unpleasant) x 2-Congruency repeated measures ANOVA. Rather than including both cue
instruction conditions, we focused only on the color-naming task. The reason we only focused on
the color-naming task for this analysis is that our primary interests were in how responses differ
in high conflict situations (i.e., the color-naming task; Perlstein, Larson, Dotson, & Kelly, 2006).
To see the impact of particular valence types on conditions when significant, follow-up #-tests
were applied which revealed the particular effects of each valence type.

Results
Behavioral Analyses

Accuracy analyses. Accuracy information is presented in Table 4. As expected, accuracy
was poorer on the incongruent trials compared to the congruent trials, #(36) = 9.94, p <.001,
95% CI(0.07, 0.11). To assess if participants have worse accuracy on the long delay compared
to the short delay, a 3-Valence x 2-Cue x 2-Delay within subjects ANOVA was performed only
on the incongruent trials. A main effect of cue emerged, in which the word-reading condition
resulted in greater accuracy than the color-naming condition, F(1,36) = 28.94, p <.001, np2 =

0.45, and a main effect of delay in which longer delay resulted in better accuracy than the short
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delay condition, F(1,36) = 7.22, p = .01, 1,° = 0.17. There was no main effect of valence,
F(2,72)=2.63,p=.09, n,° = 0.13.

An interaction of valence, cue, and delay was also present, F(2,72) =4.75, p = .015, n,> =
0.21, in which follow up #-tests indicated the pleasant condition with the color-naming cue had
increased accuracy in the long delay compared to the short delay, #36) = 3.09, p =.004, 95% CI
(0.07, 0.02). The neutral condition demonstrated the same pattern, #36) =2.22, p =.03, 95%
C1(0.07, 0.003). There were no significant differences between the unpleasant color conditions
and length of the delay, #(36) = 0.79, p = .43, 95% CI (0.04, 0.02). No significant differences
were observed between the word-reading cue types with pleasant, #(36) = 0.33, p = .74, 95% CI
(-0.015, 0.02), neutral, #36) = 0.52, p = .61, 95% CI (-0.03, 0.02), or unpleasant, #(36) = 1.94, p
=.06, 95% CI (-0.04, 0.001) conditions with delay. Overall, pleasant and neutral conditions with
the color-naming task had increased accuracy in the long delay compared to the short delay, but

no observed differences in the valence conditions and delay with the word-reading task.

Table 4

Mean accuracy rates for incongruent trials

Valence Cue Delay Mean(SD) Minimum Value Maximum Value
Accuracy
Pleasant Color Short 0.82(0.12) 0.50 0.97
Long 0.86(0.11) 0.59 0.97
Word Short 0.91(0.05) 0.81 1.00
Long 0.91(0.07) 0.75 1.00
Neutral Color Short 0.82(0.11) 0.53 1.00
Long 0.86(0.11) 0.56 1.00
Word Short 0.90(0.09) 0.59 1.00
Long 0.91(0.09) 0.66 1.00
Unpleasant Color Short 0.85(0.10) 0.63 1.00
Long 0.86(0.11) 0.59 1.00
Word Short 0.90(0.07) 0.72 1.00

Long 0.92(0.07) 0.69 1.00




AFFECT AND COGNITIVE CONTROL 30

Response time analyses. Response time information is presented in Table 5 (see
“Appendix A: Behavioral Data” for output on accuracy rates and RTs). We focused on the
correct trials for response time analyses as noted above. A paired samples ¢ test indicated longer
responses in the incongruent versus congruent trials, #36) = 17.27, p <.001, 95% CI (200.69,
158.50). Thus, we only used the incongruent trials in subsequent analyses. A 3-Valence
(pleasant, neutral, unpleasant) x 2-Cue (color-naming vs. word-reading) x 2-Delay (500 ms vs.
1500 ms) repeated measures ANOVA revealed a main effect of cue, in which the color-naming
condition had longer response times than the word-reading condition, F(1,36) =9.61, p = .004,
n,> = 0.21. There were no main effects of valence, F(2,72) = 0.36, p = .70, 1,° = 0.02 or delay,
F(1,36) =0.28, p = .60, 1,° = 0.01. No significant interactions were observed between valence
and cue, F(2,72) = 0.67, p = .52, n,> = 0.04, valence and delay, F(2,72) = 0.79, p = .46, n,° =
0.04, cue and delay, F(1,36) = 0.13, p = .72, 1,° = 0.004, or valence, cue, and delay, F(2,72) =
0.93, p = .40, 1,° = 0.05. Collectively, RT analyses indicated that incongruent trials (vs.
congruent) as well as the color-naming task (vs. word-reading) resulted in longer RTs, with no

significant differences in RTs between valence or delay conditions.
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Table 5

Mean RTs for incongruent trials

Valence Cue Delay Mean(SD) RT Minimum Value Maximum Value
Pleasant Color Short 945.16(171.08) 606.06 1308.91
Long 938.07(177.23) 629.25 1249.84
Word Short 898.40(148.92) 592.44 1204.66
Long 908.76(171.53) 580.13 1292.53
Neutral Color Short 940.17(166.38) 612.47 1397.97
Long 941.63(188.51) 565.78 1332.25
Word Short 911.61(157.34) 604.38 1235.75
Long 889.16(162.67) 582.31 1266.81
Unpleasant Color Short 944.80(186.67) 589.00 1324.50
Long 933.78(169.81) 576.31 1192.47
Word Short 923.77(160.26) 607.63 1218.00
Long 905.42(175.50) 516.06 1253.16
ERP Analyses

Picture-related activity. Mean amplitudes for the P300 are presented in Table 6, and the
ERP component presented in Figure 3 (“Appendix A, ERP Data: P300” for output). To assess
the participants’ processing of valence conditions, we analyzed the P300 ERP component for
pleasant, neutral, and unpleasant stimuli in which there was a significant main effect of picture
valence, F(2,80) = 17.75, p <.001, 1,° =0.31. Results suggest that the neutral condition had
greater amplitude than pleasant, #(40) =4.96, p <.001, 95% CI (1.27, 0.53), and the unpleasant
condition, #(40) = 3.87, p <.001, 95% CI (0.23, 0.72); the conditions proposed to have greater
valence. Additionally, unpleasant conditions had greater P300 amplitude than pleasant, #(40) =

2.97, p=.05, 95% CI (0.72, 0.14).

Table 6

The P300 amplitude in microvolts (uV)

Valence Type Mean(SD) Minimum Maximum

Pleasant (LV) 4.00(2.50) 285 10.71
Neutral (uV) 4.90(2.47) 234 10.39
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Unpleasant (uV) 4.43(2.68) -2.54 10.94
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Figure 3. The P300 component.

Note. The P300 component was extracted between 150 ms and 225 ms following valence
condition presentation.

Instruction-related activity. Mean amplitudes in microvolts (uV) of the cue-related
slow wave are presented in Table 7. Figure 4 presents the grand-averaged cue-related slow wave
ERP component (see “Appendix A, ERP Data: Cue-Related Slow Wave” for output). The cue-
related slow wave was tested to assess context maintenance of the task instruction (color vs
word) as affected by emotional pictures. A 3-Valence (Pleasant, Neutral, or Unpleasant) x 2-Cue
(color vs word) within subjects ANOVA was conducted which determined there was a

significant main effect of valence, F(2,80) = 3.29, p = .04, n,° = 0.076. However, post-hoc  tests
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indicated that unpleasant valence conditions were characterized by more positive amplitude of
the cue-related slow wave component compared to the pleasant conditions, #40) = 2.38, p =.02.
Neutral pictures were not significantly different from either pleasant, #40) = 0.59, p = .56 or
unpleasant, #(40) = 1.87, p = .07. Task instruction (color vs. word) did not differ significantly in
the cue-related slow wave, F(2, 80) = 0.05, p = .83, 17,° = 0.001. There was no significant
difference with valence on the instructional cue for the cue-related slow wave, F(2, 39) = 0.08, p
= .93, 1,° = 0.004. In sum, presentation of the unpleasant picture condition was related to greater
slow wave amplitude than pleasant or neutral conditions, while task instruction (color vs. word)

did not affect the amplitude of the cue-related slow wave.

Table 7

Context maintenance: Amplitude of the cue-related slow wave (uV)

Valence Type Cue Mean(SD) Minimum Maximum
Pleasant (uV) Color 1.20(1.75) -2.44 6.32
Word 1.23(1.91) -2.89 5.69
Neutral (uV) Color 1.33(1.38) -1.08 4.29
Word 1.26(1.76) -2.84 5.40
Unpleasant (uV) Color 1.60(1.69) -1.79 5.10

Word 1.55(1.97) 2.12 6.36
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Figure 4. The cue-related slow wave ERP component.

Note. The difference between valence conditions in each instructional cue trial type (color-
naming versus word-reading). The mean amplitude was derived from 600 ms to 800 ms post-cue.

Stimulus-related activity. Mean amplitudes (in uV) of the N450 and conflict SP ERP
components are presented in Table 8, with the grand-average N450 waveforms in Figure 5. The
N450 (measure of conflict detection) was assessed using a 3-Valence (pleasant, neutral, and
unpleasant) x 2-Congruency (incongruent vs congruent) repeated measures ANOVA (see
“Appendix A, ERP Data: N450” for output). There were no significant main effects of valence
type, F(2, 80) = .93, p = .40, n,° = .02, or congruency, F(1, 40) = .16, p = .69, 1,° = .004, or an
interaction of valence and congruency, F(2, 80) = 1.31, p = .28, 15,° = .03. Presentation of the
valence condition did not affect conflict detection differentially, nor the congruency of the
stimulus.

Conflict resolution was measured using the conflict slow-wave potential (conflict SP; see
Figure 6), which was also focused on the color-naming task (Larson, Clayson, Clawson, 2014;

Perlstein, Larson, Dotson, & Kelly, 2006; see “Appendix A, ERP Data: Conflict SP” for output).
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The 3-Valence (pleasant, neutral, unpleasant) x 2-Congruency ANOV A demonstrated a
significant main effect of congruency, F(1, 40) = .21.397, p <.001, 1,> = .349, with incongruent
trials more augmented than congruent trials. A significant main effect of valence, F(2, 80) =
3.046, p = .053, n,° = .071, was present with a quadratic trend (p = .06). Follow-up t-tests
indicated that the neutral condition was more negative than the pleasant condition, #(40) = 2.350,
p=.024, 95% CI (0.06, 0.85). However, there was no significant relationship between the
unpleasant condition with neutral, #(40) = 0.81, p = .42, 95% CI (-0.49, 0.21), or pleasant
conditions, #(40) = 1.58, p = .12, 95% CI (-0.09, 0.73). Additionally there was a significant
interaction between congruency and valence, F(2, 80) =4.788, p=.011, n,’ =.107. For
congruent trials, only the pleasant condition had a significantly larger conflict SP amplitude than
the unpleasant valence condition, #40) =2.707, p = .010, There were no significant differences
with the neutral valence condition and the pleasant, #(40) = 1.91, p = .06, 95% CI (-0.03, 1.16),
or neutral and the unpleasant condition, #(40) = 0.95, p = .35, 95% CI (-0.31, 0.85). For
incongruent trials, only the unpleasant condition had a significantly greater conflict SP amplitude
than the neutral condition, #40) =2.547, p = .015. There were no significant differences with the
unpleasant and pleasant, #(40) =0.91, p = .37, 95% CI (-0.65, 0.25), and pleasant and neutral
conditions, #(40) =1.66, p = .11, 95% CI (-0.08, 0.78). In sum, although congruency and valence
independently influenced conflict SP amplitude, there was an interaction of valence in which
pleasant had augmented conflict SP amplitude compared to unpleasant when congruent trials, but

unpleasant had greater conflict SP amplitude compared to neutral when incongruent.
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Table 8

Evaluative processes.: Amplitudes of the N450 and conflict SP in uV

36

Valence Congruency N450 N45 N45  Conflict  Conflict Conflict
Mean(SD) 0 0 SP SP Min. SP
Min. Max. Mean(SD) Max.
Pleasant (uV) Congruent -0.34(2.43) -7.67 5.66 1.64(2.06) -4.25 6.57
Incongruent -0.08(2.09) -4.86 390 2.11(1.71) -1.48 6.19
Neutral (uV) Congruent 0.12(2.18) -3.82 5.13 1.07(2.31) -2.75 7.06
Incongruent -0.08(1.91) -3.45 4.07 1.75(1.82) -1.76 6.22
Unpleasant (uV)  Congruent -0.08(2.27) -6.62 4.03 0.80(2.00) -4.09 4.94
Incongruent -0.32(2.61) -8.34 3.71 2.31(1.96) -2.24 6.83
Congruent Incongruent

Amplitude (uV)

Figure 5. The N450 component.

Note. The N450 mean amplitude was derived from 375 to 425 ms post-stimulus from the color-

naming task
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Figure 6. The conflict SP component.

Note. The conflict SP amplitude was derived from 600 to 800 ms post-stimulus from the color-
naming task

Discussion

The primary aims of this study were to assess if positive affect would increase evaluative
cognitive control processes and decrease regulative control as indicated by attenuated amplitudes
in the cue-related slow wave when the pleasant-valence picture type was present. For increased
evaluative control, the pleasant-valenced stimuli were expected to have a more negative
amplitude in the N450 and conflict SP, compared to the neutral and unpleasant-valenced stimuli.
Behavioral Data

Incongruent trials resulted in worse accuracy as well as longer RTs than congruent trials,
consistent with previous research (MacDonald, Cohen, Stenger, & Carter, 2000; West, 2003).
With that in mind, we assessed the relationship between valence conditions (pleasant, neutral,
unpleasant), instructional cue (color-naming vs. word-reading), and delay (short or long) with
exclusively the incongruent trials. Evaluating exclusively the incongruent trials is easier for

interpretation as there will be drastic differences between congruent and incongruent trials.
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Accuracy. As expected from previous research (MacDonald, Cohen, Stenger, & Carter,
2000; West, 2003), participants had decreased accuracy with the color-naming conditions than
the word-reading conditions. The color-naming condition requires more attentional resources to
respond than the word-reading, given that participants are acting against the prepotent response
to read the word (MacDonald, Cohen, Stenger, & Carter, 2000). We hypothesized that
participants would have worse accuracy during a longer delay as well as decreased accuracy with
the presentation of a pleasant stimulus. However, the long delay resulted in increased accuracy
compared to the short delay condition, perhaps because the longer time allows for more rehearsal
of task instruction (Stanners, Meunier, & Headley, 1969) and therefore implementation of the
task context. Implementation of control or preparation to override a potentially prepotent
response requires some period of time for context representations to be sufficiently strong
enough to improve accuracy (Braver, Barch, & Cohen, 1999). Other studies including healthy
adults have also demonstrated increased accuracy rates in the longer delay condition as well
(Perlstein, Larson, Dotson, & Kelly, 2006). Although Baddeley (1983) has suggested working
memory tasks result in rapid decay, it appears this may depend on whether or not sufficient time
has been allowed to manipulate and use the context of the information for a correct response.
Additionally, maintaining attentional demands of the task instruction is suggested to reduce the
Stroop interference effects (MacDonald, Cohen, Stenger, & Carter, 2000), which in this case
may benefit accuracy rates. Our findings suggest that longer delays may allow for the
implementation of cognitive resources to improve accuracy rates.

Contrary to our prediction, positive affect (induced through pleasant-valenced images)
did not result in worse accuracy (collapsed across instructional cue and delay). However, trials

with the pleasant and neutral valence conditions had increased accuracy within the color-naming
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condition following a long delay. Trials with unpleasant stimuli, that did not demonstrate this
pattern, may have been distracted by the presentation of a negative condition (Ekman, 1992),
resulting in worse accuracy. With pleasant pictures, they may have had similar low arousal levels
similar to the neutral condition, and thus negative pictures evoked higher arousal compared to
the other two. Therefore, increased accuracy observed in the pleasant and neutral conditions may
be in part because individuals are less distracted by the less arousing conditions (unlike the
higher arousal level of unpleasant conditions).

Response times (RTs). Consistent with previous research, participants demonstrated shorter
RTs when exposed to congruent versus incongruent trials (West, 2003) as well as the word-
reading versus the color-naming (MacDonald, Cohen, Stenger, & Carter, 2000; West, 2003).
Contrary to our hypothesis, there were no significant differences observed between valence
conditions or delay in RTs. These findings suggest that RTs did not differ between delay
conditions (unlike accuracy rates), suggesting that delay lengths were processed similarly
regardless of valence. Previous findings of RTs and valence conditions suggest that RTs increase
when highly-arousing valence conditions are present, even if task irrelevant (Larson, Perlstein,
Strigge-Kaufman, Kelly, & Dotson, 2006). Our behavioral findings suggest that accuracy, but
not RTs, is improved when pleasant images bias attention towards the instructional cue and
where longer rehearsal time is allowed before responding. Response times were not affected by
task characteristics beyond instructional cue and congruency of stimuli. Furthermore since
unpleasant pictures were associated with decreased accuracy, it is possible that we were unable
to see a difference between valence types on RTs since we only examined correct trial RTs.
When participants did successfully complete the task correctly, there were no differences

between valence types.
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ERP Data

Amplitude of the P300 did not follow its traditional amplitude pattern following the
presentation of valence stimuli. Specifically, we hypothesized that the P300 would have
increased amplitude when viewing emotional stimuli (pleasant and unpleasant) compared to
neutral; however, our results showed no differences in the P300. The P300 can be attenuated
when viewing emotional stimuli due to the stimuli being irrelevant to task instruction, therefore
resulting in decreased attention to the emotional pictures (Bradley, Codispoti, & Lang, 2006;
Hajcak, MacNamara, & Olvet, 2010). Given these findings, it is likely that the P300 is not an
effective manipulation check for the present task. A preferred means of assessing the valence
manipulation would be through the late positive potential (LPP). The LPP is proposed to
measure the processing of emotional stimuli. The LPP is more sensitive to emotion regulation
regardless of task instruction (Hajcak, MacNamara, & Olvet, 2010). The LPP peaks around 850
and 1600 ms, whereas the P300 peaks around 350 ms after picture onset (Hajcak, MacNamara, &
Olvet, 2013). In our study, there was not sufficient time to gather LPP data between our
presentation of picture stimuli and the instructional cue.

Regulative processes. Consistent with our hypothesis, the pleasant-valenced conditions
had lower cue-related slow wave amplitudes than the unpleasant condition. However, there were
no differences between the color versus word instructional cue conditions, suggesting that the
color-naming condition did not follow the expected path of greater context maintenance
compared to the word-reading condition (West, 2003). However, it is possible that the distractor
of valence conditions may have attenuated the typical differences in context maintenance
observed between instructional (color vs. word) cues. As such, task instructions were processed

similarly regardless of the valence condition in the cognitive process of context maintenance.
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Context maintenance is differentially affected by valence conditions, in that pleasant-valenced
stimuli distract from the task, resulting in reduced context maintenance. Findings also suggest
that introducing valence conditions attenuate the typical difference of the color-naming condition
having increased context maintenance (as indicated by the cue-related slow wave) than the word-
reading condition. Pleasant trials appear to encourage flexible thinking in participants to better
respond to attentional demands of instructional cue, by weakening the context maintenance
towards the task compared to unpleasant trials. These findings support that of Dreisbach and
Goschke (2004) who proposed that positive affect either distracts or creates flexible thinking in
individuals in relation to task instruction (2004; 2006). With our behavioral findings, pleasant
conditions also increased accuracy, suggesting that positive affect may under high conflict
conditions encourage flexible thinking to improve performance (accuracy rates) to the same level
of neutral stimuli.

Evaluative processes. Additionally, we hypothesized that the conflict detection (N450)
and resolution processes (conflict SP) would be especially activated after presentation of the
pleasant valence conditions. In this study, the N450 did not have any significant differences
across valence types. The lack of influence of valence conditions on the N450 may be explained
by which electrode sites were used to measure the N450 component. Previous research has
suggested measurement of the N450 is best measured at the fronto-central region (Liotti,
Woldorft, Perez, & Mayberg, 2000; Perstein, Larson, Dotson, & Kelly, 2006, West, 2003).
However, one study found the N450 to have greater amplitude difference between congruency
conditions over the parietal region, utilizing the Stroop task as well (Ergen, Saban, Kirmizi-
Alsan, Uslu, Keskin-Ergen, & Dermiralp, 2014). It is possible that had we measured the N450

over the parietal region as well (rather than the more common fronto-central region), we may
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have had a bigger picture of the differences in amplitude that are more apparent at different
locations. Additionally, the N450 not being influenced by valence may just be reflective of
situations where valence doesn’t matter, like RTs (at least as seen in our correct-trials).

Unlike the conflict detection of the N450, the conflict resolution of the conflict SP was
influenced differently depending on the level of conflict and valence. When trials were
incongruent, the unpleasant condition resulted in increased negativity of the conflict SP
amplitude. Conflict and negative affect (as elicited by the unpleasant condition) is considered
aversive, and therefore in trials with unpleasant stimuli in aversive situations (i.e., conflict),
participants engage in avoidance of mistakes that promotes a more focused mode of processing
(Fiedler, 2001). However, without the influence of incongruent trials, the unpleasant stimuli did
not bias attention towards the task. For congruent trials, the conflict resolution mechanism was
stronger in pleasant than unpleasant trials. Fiedler (2001) has also suggested that positive affect
(as elicited by the pleasant condition) encourages flexibility in the absence of obstacles to goals.
Our findings suggest that congruency potentially determines the extent to which affective states
signal for increased cognitive resources in response to task demands.

The conflict SP findings suggest that conflict resolution among valence conditions
depend on the level of congruency. Previous research suggests that negative affect is more prone
to adjusting responses for better performance to incongruent stimuli after a few trials (van
Steenburgen, 2010), therefore explaining the difference in conflict resolution. Positive stimuli
did not differentially adjust to conflict.

Overall, these findings support Dreisbach and Goschke (2004; 2006) in that positive and
negative affective states differ in performance (accuracy). However, negative affect resulted in

decreased accuracy while positive affect matched the neutral condition (reflective of low arousal)
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in accuracy, suggestive of greater flexibility in the positive affect condition compared to
negative. When evaluating the associated cognitive processes, it appears that negative affective
states are better able to maintain task context as well as recruit more cognitive resources
following incongruent trials. However, positive affect was found to have greater conflict
resolution on the congruent trials, with less engagement in context maintenance. With pleasant
conditions being more prone to distraction, positive affective states are more equipped for better
performance in the congruent, less distracting trials.

With negative affective states, individuals increase focus elsewhere in order to avoid
negative images (Ekman, 1992). Additionally, it is likely that participants during the unpleasant
trials recognize they have difficulty being accurate; therefore, their signaling of cognitive
resources increases in response to negative incongruent trials. With the negative states,
participants are already more engaged in the task (increased context maintenance) in an effort to
avoid dwelling on the exposure to unpleasant stimuli, and therefore are more aware and prepared
to signal for increased recruitment which is needed in incongruent trials to better perform.

Historically, there has been confusion in the literature differentiating between state and
trait affect (Boyle, Saklofske, & Matthews, 2014). However, responses do differ between state
and trait negative affect. Trait anxiety (i.e., high negative affect) typically results in increased
vulnerability to finding unpleasant stimuli distracting (Henderson, Snyder, Gupta, & Banich,
2012; Tanji & Hoshi, 2008). Unlike negative trait, our findings suggest negative state situations
result in greater focus on the task as indicated by increased context maintenance to combat the

distraction of the negative stimuli presented.
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Limitations and Future Directions

A major limitation of our study was the manipulation check. The selection of IAPS
picture stimuli resulted in different ratings by participants on arousal than the original dataset
demonstrated. Participants did not consider the pleasant and unpleasant stimuli to be equally as
arousing, suggesting that differences between valence conditions may be due to level of arousal
rather than valence. It is recommended that future studies establish valence and arousal ratings of
the selected picture stimuli prior to testing the task, eliminating the potential confound of
insufficient differences between picture categories. Since pleasant and unpleasant stimuli did
differ in the level of arousal, findings could be attributed to the level of arousal rather than the
valence conditions.

Additionally, the P300 was not sensitive to valence conditions. In the future, the LPP
may be a better evaluation of the processing of affective stimuli as it is not as influenced by task
instruction (Hajcak, MacNamara, & Olvet, 2010; Bradley, Codispoti, & Lang, 2006).

Although, we assessed the anxiety and depressive symptoms in our sample, our sample
was too small to create additional groups and evaluate differences (i.e., high and low trait-
negative affect). Prior research has not addressed symptoms that are high negative affect-trait
(Dreisbach 2006; Dreisbach & Goschke, 2004). We hoped to claim our psychiatrically-healthy
participants did not endorse symptoms above the clinical cut-off, therefore eliminated this
possible confound of high-trait negative affect. However, our participants included a number of
elevated anxiety and depressive symptoms, with a portion above the clinical cut off. We cannot
make additional claims beyond that of Dreisbach & Goschke (2004). Future research would
benefit from anticipating the confound of a high range of negative affect-related symptoms in

undiagnosed individuals.
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Strengths of the Current Study

Although our sample size is relatively small, we maximized our data collection from each
participant by using within-subject design. Each participant was exposed to each condition
(valence type, cue, delay and congruency) which also allowed us to control for individual
differences in response to the task.

Additionally, Driesbach and Goeschke (2004) were unable to look at neural correlates in
their analyses of valence conditions on performance. This study attempted to locate the
underlying cognitive mechanisms underlying performance changes due to affective states.
Evaluation of ERPs allowed for further understanding of the performance differences due to
valence conditions. Specifically, negative affect elicits greater task maintenance, but not always
with greater conflict resolution processes. Therefore, negative affect does not demonstrate as
high of rates of accuracy as positive affective states, which may be seen as a more flexible
condition.

Conclusions

Our study aimed to evaluate if positive affect is helpful or harmful to overall task
performance. This was assessed by differentiating how positive and negative affective states
influence how participants implement cognitive control processes. Altogether, findings suggest
that exposure to the pleasant and neutral stimuli resulted in greater accuracy in task performance
but only when exposed to the higher conflict task (color-naming) when allowed longer rehearsal
time of task instruction. Additionally, exposure to pleasant stimuli resulted in less context
maintenance compared to neutral and negative affective states, as well as greater conflict
resolution processes in congruent trials. Positive affect allowed for more flexible thinking

towards the task, perhaps explaining the higher accuracy with the above task characteristics.
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However, conflict resolution and affective states are modulated by congruency. Our findings
demonstrated that positive affect can enhance performance through flexible thinking when
allowed extra rehearsal time for the high conflict tasks with congruent trials. Additionally,
negative affective states increase attention to the task to avoid distraction by unpleasant stimuli.
Our findings lay the foundation for future studies to provide increased clarity between
state and trait affective states in differences of cognitive control implementation. Comparisons of
state and trait affective states would provide insight into the differences of psychiatrically
healthy individuals as well as those with psychiatric conditions relevant to affective traits (e.g.,

depression and anxiety).
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Statistics
Sax Age Education BDI2 STAl State | STAI Trait
H Walid 36 i =11 36 ie 36
Missing 1 1 1 1 1 1
Mean 1.6667 | 20.1389 13.5694 5.5278 30.8722 38.3058
Median 2.0000 | 20.0000 13.2500 4.0000 io.5000 3T.0000
Mode 2.00 18.00 12.00 2.00 31.00 27.00*
Std. Deviation ATBO0D | 1.987886 1.44000 | 6.12848 B.06575 | 10.99563
Varlance .228 3.952 2.074 3T.5T 65.056 120.904
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a. Multiple modes exist. The amallest value is shown

Frequency Table

Sex
Cumulative
Frequency | Percent | Valid Percent Percent
Valid 1.00 12 32.4 33.3 33.3
2.00 24 Bd. 8 66.7 100.0
Total 36 87.3 100.0
Missing System 1 2.7
Total 37 100.0
Age
Cumulative
Frequency | Percent | Walid Percent Percant
Valid 18.00 11 28.7 30.6 30.6
19.00 5 13.5 13.8 a4 .4
20.00 B 16.2 16.7 61.1
21.00 4 10.8 11.1 72.2
22.00 i 10.8 11.1 83.3
23.00 5 13.5 13.9 87.2
25.00 1 2.7 28 100.0
Total 36 7.3 100.0
Missing  Systsm 1 2.7
Total 37 100.0




AFFECT AND COGNITIVE CONTROL

Education
Cumulative
Frequency | Percent | Valid Percent Percent
WValid 12.00 12 32.4 33.3 333
13.00 B 16.2 16.7 50.0
13.50 1 2.7 2.8 52.8
14.00 B 16.2 16.7 68.4
15.00 ] 21.8 22.2 1.7
16.00 2 5.4 5.6 87.2
17.00 1 2.7 28 100.0
Total k1 87.3 100.0
Missing System 1 2.7
Total 37 100.0
BOIZ
Cumulative
Frequency | Percent | Valid Percent Percent
WValid 0o 3 B.1 8.3 8.3
1.00 1 2.7 2.8 11.1
2.00 7 18.9 19.4 30.6
3.00 5 13.5 13.9 44.4
4.00 3 8.1 8.3 52.8
5.00 5 13.5 139 66.7
7.00 5 13.5 13.9 BO.6
§.00 2 5.4 5.6 B6.1
8.00 1 2.7 2.8 B88.9
10.00 2 5.4 5.6 844
17.00 1 2.7 28 7.2
3i5.00 1 2.7 2.8 100.0
Total 36 87.3 100.0
Missing System 1 2.7
Total 37 100.0
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STAI_State
Cumulative
Frequency | Percent | Valid Percent Percent
Valid 20.00 2 5.4 5.6 5.6
21.00 1 2.7 2.8 8.3
22.00 3 B.1 8.3 16.7
23.00 1 2.7 .8 19.4
24.00 1 2.7 2.8 2.2
25.00 2 5.4 5.6 7.8
26.00 1 2.7 2.8 30.6
27.00 2 5.4 5.6 36.1
28.00 2 5.4 5.6 41.7
29.00 1 2.7 2.8 ad4.4
30.00 2 5.4 5.6 50.0
31.00 L] 10.8 11.1 61.1
3z.00 1 2.7 2.8 63.9
33.00 1 2.7 2.8 66.7
34.00 2 5.4 5.6 T2.2
35.00 2 5.4 5.6 77.8
36.00 1 2.7 2.8 80.6
38.00 2 5.4 5.6 86.1
3s.00 2 5.4 5.6 81.7
43.00 1 2.7 1.8 84.4
51.00 1 2.7 2.8 97.2
55.00 1 2.7 2.8 100.0
Total 36 87.3 100.0
Missing System 1 2.7
Total 37 100.0
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STAI_Trait
Cumnulative
Frequency | Percent | Valld Percent Percent
Valid 22.00 1 2.7 2.8 2.8
23.00 1 2.7 2.8 5.6
24.00 1 2.7 2.8 8.3
27.00 3 8.1 8.3 16.7
285.00 2 54 5.6 22.2
28.00 2 54 5.6 27.8
30.00 1 2.7 2.8 30.6
31.00 2 54 5.6 36.1
3z.00 1 2.7 2.8 38.9
33.00 1 2.7 2.8 41.7
34.00 1 2.7 2.8 a4.4
36.00 1 2.7 2.8 47.2
37F.o0 2 5.4 5.6 52.8
3g8.00 1 2.7 2.8 55.6
39.00 1 2.7 2.8 58.3
40.00 2 5.4 5.6 63.9
41.00 2 54 5.6 69.4
44.00 1 2.7 2.8 T2.2
45.00 1 2.7 2.8 T5.0
49.00 1 2.7 2.8 77.8
50.00 3 8.1 8.3 86.1
51.00 1 2.7 2.8 Ba.9
55.00 1 2.7 2.8 1.7
56.00 1 2.7 2.8 944
57.00 1 2.7 2.8 97.2
65.00 1 2.7 2.8 i00.0
Total 36 87.3 100.0
Missing System 1 2.7
Total 37 100.0
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Internal Consistency of Measures
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FMODEI=ALEHRA
FEUMMARY=MEANS VARIANCE COV COBE.
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Motes
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M of Rows in a7

Working Daga File

Matrix Input IUsersflarsonreseanchi
IDesktop/Hilary/SP 53
for Master's
Thesis/PosAffect_Behay
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Missing Value Definition of User-defined missing
Handling Mi=zsing values are treated s
missing.

Cases Used Statisthcs are basad on
all cases with valid data
far all variables in the
procedure.

Syntax RELIABILITY
NARIABLES=RDI2
STAI_State STAL Trait
ISCALECALL
L ALL
MODEL=ALPHA
TEUMMARY=MEANS
VARIANCE COV CORRL
R Pro Time 00:00:00.00
Elapsed Time 00:00:00.00
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Scale: ALL VARIABLES
Case Processing Summary
] %
Cases  Valid k1] ar.a
Excluded” 1 27
Total 7 106.4

a. Listwise deletion based on all variables in the procedurs.

Reliability Statistics

Cronbach’s
Alpha Based
on
Cronbach's Standardized
Alpha Hams M of Items
.T40 TT2 3
Summary ltem Statistics
Maximum J
Moan Minimum | Maximum | Range Minimum Variance | M of loms
itom Means 24,935 E.528 38308 12.778 E.920 28E.930 3
e Variancos T4.610 37671 120.904 83233 3.8 | 1803.144 3
el 35286 | 25244 | ss08s | 10881 1788 | #1.868 3
el s 530 508 &72 063 1128 001 3
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Normative IAPS Data
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Syntax ALTER TYPE ALL
[A=AMIN).
Resources  Processor Time 00:00:00.01
Elapsed Time 00:00:00.00

fOsersflarsonresearchl/Desktop/PosAffect IAPSRatinga (1) .sawv

Altered Types
| Picture_Mame A36 | AMIN |

CHEWAY Arvusal BY Ploture Type
SPOLYHOMIAT?
FSTATISTICS DESCRIPTIVES
FMISEING RHALYSIS
SPOSTHOO=TUEEY ALPHRE{O._05).

Oneway
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Hotes
Output Created 05-NOV-2016 20:57...
Comments
Input Data Usersilarsonresearchi/
DeskiopiPosAffect_IAPS
Ratings (1).sav
Active Dataset DataSeti
Fiiter <nones
Wealight <none>
Split Flle <nane>
N of Rows in
Working Data File 120
Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.
Cases Used Statistics for each
analysis are based on
cases with no missing
data for any variable in
the analysis.
Syntax ONEWAY Arousal BY
Picture_Type
IPOLYMNOMIAL=2
ISTATISTICS
DESCRIFTIVES
IMISSING AMALYSIS
POSTHOC=TUKEY
ALPHA[D.05).
Resources Processor Time 0o:00:00.02
Elapsed Time 00:00:00.00
Descriptives
Arowsal
98% Confidence Interval for
Moan
] Mpan %td. Doviation | %id. Error | Lower Bound | Uppeor Bownd | Winimum | Maximum
pleasant 40 5.4403 A5188 13471 51678 B.T1zT 3.99 7.5
nenustral 40 | 30878 .B0R0S ARTTT 2.8183 131862 1.72 524
unpleasant 40 | E.T482 100444 ABA34 E.4280 & 0858 167 7.4
Total 120 | 4.7624 1481186 A3521 4.4547 5.0301 1.72 7.5
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ANOYVA
Arousal
Sum of
Squares df Mean Sguare F Sig.
Botween Groups  [Combined) 168.17T F B4.0BE | 105917 Nl
Linear Term Contrast 1.810 i 1.8140 2.408 A4
Dwoviatian 166. 26T 1 166267 | 209.429 .ooa
Cuadratic Term  Contrast 166. 267 1 166287 | 209.429 il ]
Within Groups B2 BET 117 JTa4
Tatal 261,084 118
Post Hoc Tests
Multiple Comparisons
Dependent Variable: Arousal
Tukey HSD
hiaan B5% Confidence Interal
{I Picture_Type  {J) Picture Type | Difterence {I-J)| Std. Errer Sig. Lower Bound | Upper Bound
pleasant meLitral 2.34250 18824 .noo 1.8685 2.B155
unpleasant = 30800 18824 271 =.TH20 A640
newtral pleasant -2.34250 189824 .oon -2.B155 =1.B685
unpleasant .2.65150° 18824 .0oo 3. 1245 =2.1TBS
unpleasant pleasant 30800 18824 271 = 1640 T8I0
meiitral 2.65150° 18824 .0oon 2. 1T8B5 3.1245

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

Arousal
Tukey HSD™
Subset for alpha = 0.05
Picture_Type M 1 2
neutral 40 3.0878
pleasant 40 5.4403
unpleasant 40 57492
Sig. 1.000 2T
Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonlc Mean Sample Size = 40.000.

ONEWAY Valence BY Picture Type
SPOLYHOMIARZ
JETATISTICS DESCRIFTIVES
JHISSING AHALYSIS
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SPOSTHOO=TUFREY ALPHR{D.0S) .

Oneway
Notes
Output Created 05-NOV-2016 21:26...
Comments
Input Data [Usersilarsonresearch
IDesktopiPosAffect_LAP
SRatings (1).sav =
Active Dataset DataSeti
Filter <none»
Weight “none>
Spilit File CIones
N of Rows in 120
Working Data File
Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.
Cases Used Statistics for each
analysls are based on
cases with no missi
data for any variable in
the analysis.
Syntax ONEWAY Valence BY
Pleture_Type
IPOLYNOMIAL=2
ISTATISTICS
DESCRIFTIVES
IMISSING ANALYSIS
IPOSTHOC=TUKEY
ALPHA[D.OS)
Resources Processor Time 00:00:00.01
Elapsed Time 00:00:00.00
Descriptives
Yalonco
5% Confidence interval for
Weoan
L] Moan | 5Std. Doviation| Std. Emor | Lower Bound | Upper Bound | Minimum | Maximum
pleasant 40 78208 [E1851 JoE224 T.26432 T ERER B2 B34
mutral 40 4.5480 40582 JOE418 4.8182 5.07TE 4.23 .05
unpleasant 40 28582 .To204 A1100 26707 11188 1.68 4.32
Total 120 51213 1.87886 8062 4.TEA6 E.4ATES 1.68 .34
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TIAPS Current Data

GLM Ple S5hM Valenceleu S5AM Valencellnp SAM Valence
fMASFACTORValence 3 Polynomial
/METHOD=S5TYPE(2)
fPLOT=PROFILE(Valence)
FEMMERMS=ThBLES(OVERALL)
FEMMERNS=TABLES(Valence) COMPARE ADJ(LSD}
FERINT=DESCRIPTIVE GPOWER
JCRITERIA=ALPHA| . D5)
fAESDESIGHYalence,

General Linear Model

MNotes

Output Created 08-JAMN-201T 20:10:08
Commants

Inpust Data IUsorsfarsonresearchi
IDesktop/Hilary/ P85
for Master's
Thesis/PosAffect_Bohay
_Ratings_Rov.sav

Active Dataset DataSeti

Fillber “Rone>

Woight < mane>

Split File “nona>

H of Rows in a7

Working Data File
Mizsing Value Definition of User-defined missing

Handling Missing values are treated as
missing.

Cases; Used Statistics are based on
all cases with valid data
for all variables in the
model.

Syniax GLM Ple_SAM_Valence

3 namial
IPI?;'HGD-SST"I'P‘EFH
PLOT=PROFILE

{Valence)
JEMMEANSsTABLES

JOVERALL)
/EMMEANS=TABLES
(Walence) COMPARE ADJ

{L50}
IPRINT=DESCRIPTIVE
OPCWER

JCRITERIA=AL PHA(.OB)
MESDESIGN=Valence.




AFFECT AND COGNITIVE CONTROL

Hotes
Resources Processor Time 00:00:00.16
Elapsed Time 00:00:00.00

Within-Subjects

Factors
Measure: MEASURE 1
Dependent
Valence Variable
1 Pha_SAM_Val
ence
2 Heu_ SAM_Val
ence
3 Unp_SAM_Val
ence

Descriptive Statistics

Mean Std. Deviation N

Ple_SAM Valence | 6.8882 73211 37
Mou_SAM Valence | 4 7412 _B0821 37
Unp_SAM Valence | 5 549 69253 37

Multivariate Tesis®

Monoent. Cbsenved
[Effoct Valug F Hypothesis df | Error of Sig. Parametor Powor
Valence  Pillal’s Trace 543 | 2m8.342° Z.000 | 35.000 ~onn E78.685 1.000
Wilks' Lambea 067 | zmp.24z® z.000 | 35000 _ana 5TH.68E 1.000
Hotelling's Trace | 16.524 | 280 242% z.000 | 35000 _ana ETH.EEE 1.000
Roy's LargestRoot | 40 0y | 7m0 342® z.000 | 35000 _ano ETH.GEE 1.000
a. Dosign: Intercopt

‘iithin Subjects Design: Yalence
b. Exactstatistic
c. Computod using alpha =
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Meazuro: MEASURE 1

Mauchly's Test of Sphericity®

Epsilon”
‘Within Subjocts Approx. Chis Greenhouse-
Efinct Mauchiy's W Soquesra df Sig. Huynh=Foidt | Lower-bound
Walenca 887 3.788 2 150 807 852 600
Tests the null hypothesis that the ermor covariance martrix of the ortt lized L d dependent
variables is proportional to an identity matriz
a. Design: Intercopt
‘Within Subjects Design: Valence
b. May be used to adjust the d es of freedom for the averaged tests of significance. Comected tosts
are displayed in the Tests of insGubjects Effocts tabla.
Tests of Within-Subjaecis Efects
Mieasisna: MEASURE 1
Typa i Bum of Noncent. ‘Obsanved
BT Squares. dr Maan Squan F Big. Paramsber Powor®
Wilenow o cotaon | ITE.ME 3 188158 | 387704 A0 T75.402 1.000
g:.r:unua- 3TE.MA 1.814 20B.568 3ar.7od B0 T@3.251 1.000
Huyndh Faldt iTe. M8 1.505 15B.623 | 2A7.704 -0l TiB 454 i.000
Lovwar-Bouwnd 3TE.18 1.800 ATE.Z18 387.7od -0 AET.TOA 1.000
Enorisimo m 35128 T2 488
e 35.128 | E5.380 538
Huynih-Faldt 35.12% 68.588 B2
Liowat-ownd 35.12% 36000 ATE
&. Computed using alpha =
Tests of Within-Subjocts Contrasts
Meamurn:  MEASURE 1
Type B Sum of Moncent. Chservod
Spurco Valenco Squans df Mean Squans F Sig. Parmotor Power®
‘Valeros Linaar a7E.008 1 aTe. 008 593117 J0om 593117 1.000
Quadnatic .30 1 -3a T 345 AT 154
Ermor{Waloncej  Linear 22 544 a6 -B3T
Quadmratic 12,185 36 -138
a. Computed using alpha =
Tests of Balwean-3 Ilbjﬂﬁtﬂ Effects
Measure: MEASURE 1
Transformaed Variable: Average
Type Bl Sum o Moncent. Observed
Source Squares df Mean Square F Sig. Pararmeter Power
Intercept Z417.100 1 2417.100 | 3487.820 000 J487.920 1.000
Errad 24,948 318 583

a. Computed using alpha =

Estimated Marginal Means
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1. Grand Mean

Measure: MEASURE_1

95% Confidence Interval

Mean Std. Error | Lower Bound | Upper Bound
4.666 078 4.506 4.827
2. Valence
Estimates
Measure: MEASURE_1
#5% Confldence Interval

Valence Mean Std. Error | Lower Bound | Upper Bound
1 G.oos Az0 G.G45 T.122
2 4.741 133 4.472 5.011
3 2.368 A4 2.138 2.600

Measure: MEASURE_1

Palrwise Comparisons

85% Confidence In]lnnratinr
Difference
Mean
{I) Valence  (J)Valence | Difference (-J)| Std. Error | Sig” Lower Bound | Upper Bound
1 2 2148 42 .00 1.860 2.436
3 4.520° 186 .oon 4144 4,887
2 1 -2.148° 142 .oo00 -2.436 -1.860
3 2372 A5G 600 2.055 2.680
3 1 -4.520" 86 .o00 -4.897 -4 144
2 -2.372° 156 .aon -2.680 -2.055

Based on estimated marginal means

*. The mean difference Is significant at the

b. Adjustment for multiple comparisans: Least Significant Difference (equivalent to no adjustments).

Multivariate Tests

Nencant. o
Value F Hypothesis of | Errordf | Sig. Parameter P
Pillai's irace 843 289.342% 2.000 18 000 Wil ETH.BRE 1.000
Wilks" lambda 08T FEE. 342% 2.000 38.000 N la]:] ETB.BES 1.000
Hotedling's trace 16.534 B9 342% 2.000 I8.000 Wi} STH.BES 1.000
Roy's karges! rool 16.6834 FED. 3428 2.000 38.000 N la] ] ETB.BES 1.000

Each F tests the multivariate affect of Valence. These tests are based on the linearly indepandent

pairaise comparisons among the estimated marginal means.

a. Exact statistic
b. Computed using alpha =
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Profile Plots

Estimated Marginal Means of MEASURE_1

T.00

Ll -
o o
o o
] 1

Estimated Marginal Means
g
]

3007

2.004

Valence

GLM Ple 3AM ArousalNeu SAM ArousalUnp SAM Arousal
JWSFACTOR=Arousal 3 Polynomial
[METHOD=SSTYPE(3)}
JPLOT=FPROFILE(Rrousal)
JEMMERNS=TRBLES(OVERALL)
JEMMERNS=TRELES(Arousal) COMPARE ADJ({LSD)
JERINT=DESCRIFTIVE OPOWER HOMOGEHNEITY
JCRITERIAALEPHA(.05)
/WEDESIGH=Arousal.

General Linear Model

b —]
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Notes

Output Created 08-JAM-2017 20:12:05

Comments

Input Data IUsersilarsonresearchil/
Desktop/Hilary/SPSS for
Master's
Thesis/PosAffect_Behav_
Ratings_Revsav

Active Dataset DataSeti

Filter “Rone

Welght <“none>

Split Flle “none>

N of Rows In

Working Data File 37

Missing Value Definition of User-defined missing
Handling Missing values are treated as
miasing.

Cases Used Statistics are based on
all cases with valid data
for all variables in the
miodel.

Syntax GLM Ple_SAM_Arousal
Neu_SAM_Arousal
Unp_SAM_Arousal
MWSFACTOR=Arousal 3
Polynomial
METHOD=SSTYPE(3)
[FLOT=PROFILE
(Arousal)
[EMMEANS=TABLES
(OVERALL)
[EMMEAMNS=TABLES
(Arousal) COMPARE ADJ
%NT-DESGRJ PTIVE
OPOWER HOMOGENEITY
ICRITERIA=ALFPHA(.05)
MWSDESIGN=Arousal.
Resources Processor Time 00:00:00.20
Elapsed Time 00:00:01.00
Warnings
The HOMOGENEITY speciiication in the PRINT
subcommand will be ignered because there are no
between-subjects factors.
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Within-Subjects

Factors

Measura: MEASURE 1

Dependent
Arousal Variable
7 Plo_SAN_ Ao
wsal

ol e

3 Unp_SAM_Ar

Descriptive Statistics

AFFECT AND COGNITIVE CONTROL

Moan S1d. Deviation N
Pla_SAM_Arousal 4.4304 1.81278 ar
SAM_Arousal
Moy z.1948 1.04134 a7
Unp, - E.B216 1.21098 ar
Multivariate Tests®
Huncen, Disarvad

Effaen alia F Hypottesis df | Eies of Sy Pasarrater Poerr
Arousal  Pillals Trace TETS | 127.2450 1008 | 35800 1T 254481 1.080

Wiks' Lamidz J121 | 127.245" 2008 | 35800 _ooe 254,481 1.080

Heteling's Tracw | 7.271 | 127.245% Lo08 | 35000 _boe 254,491 1.080

Re's Largist Riesd | g opyq | g a4t 2008 | 3500 oo 284,481 1.080
a. Dasign: Intaroset

Within Subjels Design: Arousal
b. Exaet staiistie
. Computed using alpha =
Mawschly's Test of Sphedcity®
Maasure: WEASURE 1
1]

Within Subjacts Appgrax. Chi- Gragnhousa- y
Eflect Mauchly's W Eiadre af Eig. [ Huynh-Feldi| Lower-bound
Arcuzal 846 5.840 2 854 267 807 E08

Tesis the null ypothesis that the enor covarianis matric of the onth
variabdes is proportonal 1o an Montity matris.

a Dasign: Intercapt

Within Bubjects Dasign: Arousal

b Moy b uesaed

e ok

of Troodom bor tha

] aged tosis of significance. Comraciod tesis
are displayod in the Tesis of Within-Subjects Effects tabla.
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Teats af Witkes-Subjects Eifacts

Moasure: MEASURE 1
Tyen il Sum ol Moncars, | Cbasned

Nympew Squares df Muin Sguarw F iy Faramuter ot
Arpomal Sphariciy

r 7712 2 1TLEBE | 128077 oo 280,084 1,000

s etz | 173 142828 | 128077 .oep 218.830 LoBn

Huynk-Faldl 247772 1.814 138827 | 128077 ] 228 327 1.6060

Lorwmr-Eand 24T 7T 1.EE I4T_FTE 1?_!.ﬂ1‘" BB Ii‘-E.ITT 1600
ErveiAreus  Spacichy s 12 a0

el T1.318 | EL.aps 1143

Huyni-Faldl EA 1] BELIBE 1.082

Lewar-geand Ti.318 | 36000 1.981

Tests of Within-Bubjects Coslrasis

Tyese 11l Sum o Honcant.
Sertd Aspusal St ] Wi Squani F g, Paraimitir Perwar®
Bkl Lisssiir EEN-TT] 1 35 808 30.578 T 30.578 1.%00
Quadratic 211884 1 211868 | 341.738 _o0d 2181728 1.500
ErrorfArousal]  Lissear 42154 18 1A
Quadratic 8158 38 K2l

a. Computed wiing alpha =

Tests of Betwoen-Suhjocts Effocts

Moasurn: MEASURE 1
Transtormed Variablo:  Average

Type B Sum of| Moncent. Obsorvad
oo Squares df Woan Sguare F Sig. Parametor Power™
Intorcapt 1910.660 1 15910.660 EE8.455 T T GER.455 1.000
Errar 102.900 16 2.858

a. Computed using alpha =

Estimated Marginal Means

1. Grand Moan
Measure: MEASURE 1
98% Confidenca Interval
Moan Std. Error | Lower Bound | Upper Bound
4.149 BT 1823 4.474

2. Arousal
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Eztimates
Measure: MEASURE_1
T 8% Canfidence Interval
Arousal Mean Std. Error | Lower Bound | Upper Bound
1 4.430 L2489 3.926 4838
2 2.188 A 1.847 2,842
3 §.822 188 5.418 6.228

Measure: MEASURE 1

Pairwise Comparisons

B8% Confidence Ingurnd for
Difference
Maan
{l) Arousal  {J Arousal | Difference (l-J)| Std Error | Sig” Lower Bound | Upper Bound
1 2 3338 KT T ETT) 1.87T0 2,602
3 «1.381" 282 KT -1.801 - BE1
2 1 ERTTY R T KT -2.802 -1.870
3 -3.827 284 KT 4143 CREL]
3 1 1381 .282 000 BB 1.801
2 3827 284 000 3411 4.143
Bazad on estimated marginal means
*. The mean difference is significant at the
b. Adjustrment for multiple comparisons: Least Significant Difference (sguivalent to no adj }

Mulitiwariate Tests

Monoent. um
Walug F Hypothesis df | Emror dt Sig. Faramior
Pillal's traos BT 127.245" Z.ooo I5.000 -ooo 254481 1.000
Wilks' lambda A 1Z7.245"% Z.000 JE.000 -ooo 254.491 i.0:0@
Haotelling's traco 7.27T1 427.245" z.000 15000 -ooo 2548401 1.0:0@
FRoy's largest root T.271 127.245" Z.oon 35.000 -0 254._481 1.0400

Each F tests the multivariate effect of Arousal. These tests are based on tha lingary indepandont

pairaise comparisons among the estimated marnginal means.

a. Exact statistic

b. Computed using alpha =

Profile Plots
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Estimated Marginal Means

Estimated Marginal Means of MEASURE_1

-y

5.00

4.004

300

2,004
T T T
1 z 3

Arousal

Behavioral Data

GLM ACCPlea Col Short InconACCPlea Col Long InconRCCPlea Word Short InconAlC

CPlea Word Long Incon

ACCHeu Col Shert InconACCHeu Col Leng InconACCHeu Word Short InconACCHe

u_Word Long Incon

ACCUnp Col Short InconRCCUnp Col Long InconhCCOnp Word Short InconACCUn

p_Word Long Incon

FHSFRCTOR=Valence 3 Polynomial Cue 2 Simple Delay I Simple
JHMETHOD=SSTYPE(3)
JEMMERM3=TARLES(OVERRLL)
JEMMERM3=TABLES(Valence)
JEMMERM3=TABLES(Cue)
FJEMMERH3=TABLES(Delay)
JEMMERH3=TRBLES(Valence*Cue)
JEMMERM3=TARLES(Valence*Delay)
FEMMERM3=TABLES(Cue*Delay)
JEMMERHS3=TARLES(Valence*Cue*Delay)
JPRINT=DESCRIFTIVE ETASQ
JCRITERIAALPHA(.D5)

JHSDESIGH=Valence Cue Delay Valence*Cue Valence*Delay Cue*Delay Valence Cue*

Delay.

General Linear Model
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Hotes

Output Created 18-NOV-2016 08:10...
Comments
Input Data IUsersilarsonresearchil
Desktop/Hilary/SPSS for
Master's
Thesis/PosAffect_Behav_
Ratings_Rewv.sav

Active Dataset DataSeti

Filter <none>

Welght <none>

Split Flle <none>

N of Rows In

Working Data File
Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.
Cases Used Statistics are based on
all cases with valid data

for all variables in the
model.

37

GLM
ﬁﬁ‘hq_ﬂd I ; :
ACCPlea_Word_Short_inc

o
ACCPlaa_Word_Long_Inc
on

ACCNeu_Col_Short_lncon
ACCHeu_Col_Long_Incon
ACCHNeu_Word_Short_inc

L]
ACCHeu_Word_Long_lnc
on

ACCUnp_Col_Short_Incon

ACCUnp_Col_Long_incen
mmﬂﬁ:nﬂ'a_w

on
ACCUnp_Ward_Long_inc
o

MWSFACTOR=alence
3 Pol ial Cue 2
il Delay 2 Simple
IMETHOD=SSTYPE(I)
{EMMEANS=TABLES

{OVERALL)
JEMMEANS=TABLES

%EH?; N3=TABLES

(Cue)
/EMMEAMS=TABLES

(Valence*Cue*Del
PRINT=DESC E

ETASQ
ICRITERLA=ALPHA(DE)
MWEDESIGH=Valence

Cue Delay Valence*Cua

Valence*Delay

Cue®Delay

Valence* Cus®Dilay.

Resources Processor Time @0-00:00.03
Elap=ed Time G6:00:00.00

[DataSetl] .-"U:e:::.l"lnrsnnrescar:hl.l’-‘.‘pc:}::ap.l’H‘.laryIBPSE for Haster's Thesis=/Posh
ffect Behav_Ratings Rev.sav



Within-Subjects Factors

Measure: MEASURE 1

Dependent
Valence Cue  Delay Varlable
1 1 1 ACCPlea_Col
_Short_Incon
F ACCPlea_Col
_Long_Incon
F 1 ACCPlea_Wor
d_Shaort_Inco
n
2 ACCPiea_Wor
d_Long_Incon
2 1 1 ACCHeu_Col_
Short_Incon
2 ACCHeu_Col_
Long_lncon
2 1 ACCNeu_Wor
d_Short_Inco
n
2 ACCNeu_Waor
d_Long_Incon
3 1 1 AccUnp_Col_
Short_Incon
2 ACCUnp_Col_
Long_lncon
2 1 ACCUnp_Wor
d_Short_Inco
n
2 ACCUnp_Wor
d_Long_Incon

Descriptive Statistics

AFFECT AND COGNITIVE CONTROL

Mean Std. Deviation ]
ree 177 37
= T 10664 a7
e LR aitse 05018 a7
;ﬁﬁ:;’f—wm—"“" 9105 L0BET7 a7
jﬁf:f” _Col Short] 5226 11293 a7
fCCNeu Col Long} 4606 11083 37
ACCHeu Word Shal 9020 .08532 a7
;._clm_wm Lol so0sa .08788 a7
jEE:,’.,” p_Col Shortl  g539 08745 ar
OGN ok 8640 10628 a7
o 2028 07471 a7
;".ﬁ'.ﬂ:,':—“’“"‘ 9248 08689 37
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Multivariate Tosts®

Partial Eta
Effect Waluo F Hypothesis df | Emmor df Sig. Squared
Valence Pillai's Trace AN 2 534" 2.000 | 35.000 .DEE AN
Wilks" Lambeda BES 2 6340 2.000 35.000 JOEE A
Hotelling's Trace 80 2634 2.000 | I5.000 JDEE AN
¥'s Larg 80 2.634" 2.000 | 35.000 JDEE AN
Cun Pillai's Trace A4 | 2Ea3e” 1.000 | 3J6.000 .oae 448
Wilks" Lambeda B84 | 2m m38® 1.000 36.000 ] 448
Hotelling's Trace B04 | 2me3e® 1.000 | 6000 .oaa 44
y's Larg B4 | 2moe3e® 1.000 | J6.000 .oao 448
Dolay Fillal's Trace BT 7.222% 1.000 | J6.000 011 8T
Wilks" Lambeda .&33 7.222% 1.000 A6.000 011 BT
Hotelling's Trace 2o 7.223% 1.000 | J6.000 011 8T
RoysiamestRoot]  apq | 7233 1.000 | 36000 o1 A&7
Valence * Cus Pillai's Trace .08 1.BEE™ 2.000 | 35.000 AT0 N1
Wilks" Lambeda .a04 1.868" 2.000 A5.000 ATE Nl
Hotelling's Trace a7 1866 2.000 | J5.000 ATe 088
¥ Larg AaT 1866 2.000 | J5.000 ATe 088
Valence * Delay Fillai's Trace 011 _202™ 2.000 | J5.000 B .om
Wilks" Lambeda 1 _202b 2.000 A5.000 BB .11
Hotelling's Trace 012 - 2.000 | 35.000 B .am
¥'s Larg 012 202 2.000 | 35.000 B o1
Cue * Delay Fillai's Trace .a87 3880 1.000 i6.000 087 087
Wilks" Lambeda 803 a2.880b 1.000 36.000 0ET .aar
Hotelling's Trace Ana 1.880" 1.000 36.000 087 087
¥'s Larg 08 3880 1.000 36.000 08T 087
Valence * Gue * Fillai's Trace 213 4.T48" 2.000 18.000 018 213
Datay Willes" Lamibeda TET | aran® 2.000 | 38600 418 243
Hotelling's Trace 27T 4.748" 2.000 | 35.000 018 213
¥ Larg 27 4.740" 2.000 18.000 018 213
a. Design: Intercept
Within Subjects Design: Valence + Cue + Dalay + Valence * Cue + Valence * Delay # Cue * Delay +
¥alence * Cue * Delay
b. Exsct statistic
Mauchly's Test of S|'.|I1lrl|:l‘|:’"I
Measure:  MEASURE 1
Epsilon”
‘Within Subjects. Approx. Chis Graenhowsas
Effoct Mauchiy's W Square di Sig. Goisser HMuynh-Feidt| Lower-bound
WAl s-Fi ] 28531 3 ETE 833 s-1F3 SO0
Cun 1.000 .00a o . 1.000 1.000 1.000
Dalay 1.000 .00d o : 1.000 1.000 1.000
Valence * Cun .58 4.102 2 129 -0} 948 .E0O
Walence * Dolay N-Fr 2833 2 243 R-Fi BTE 500
Cue * Delay 1.000 .0o0 o " 1.000 1.000 i.000
e a2 4788 2| oe a7 828 500
Tests the null hypothesis that the error covariance matrix of the orth lized i d dopendent
variables ks proportional to an identity matriz
a. Design: in
Within SuHﬂﬂ: Dnlgn Valence 4+ Cus + Delay + Valonoe * Cuw & Valence * Delay + Cus * Dolay +
Valence * Cue *
b. May be wsed to adjust nfﬁwdumforﬂl.anmq-dmnfllgnlﬂnm Comactod tosts
are displayed in the Tests of d"mh flocts: table.



AFFECT AND COGNITIVE CONTROL

Measure: MEASURE 1

Tests of Within-Subjects Effects

Type W Sum of| Fartial Eta
Source Squares df Moan Square F Sig. Squanod
Wt o 618 2 007 | 23 062 074
it 016 | 1mer oos | 2sma | ks o4
Huynh.Faldt 016 | 1oes nos | zema 063 074
Lower-bound 18 | 1000 16 | zama _nsa 74
Pueflalimy P T 12 003
g:;',“_h“"“' ABE | &7.208 .0a3
Huynh.Faldt 86 | 70.740 a3
Lower-boumnd AEE 16.0008 .0os
— e | A8 1 481 | 28838 | oo A4k
[t i e 481 | 1.000 61 | 28839 .ooo 446
Huymh-Faldt 461 | 1000 481 | 28028 _ooo 446
Lowor-bound 461 | 1ooo 451 | 2m.eae oo 446
ErrarfCus] e &74 16 e
L &74 | 36008 B8
HuymhFaldt &74 | 16000 b6
Lower-bound ET4 36.000 018
Dotay Dyl 043 1 043 | 7.2 11 67
Groenh
pos o 43 | vooo 43 | 722 44 67
Huynh Faldt 43 | t1ooo 043 | 7223 11 67
Lowar-bound 043 | 1000 043 | 722 44 167
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Msasure: MEASURE 1

Tasis of Within-Subjecis Efects

Type 1N Sum o] Partial E13
Eourca Squanis af Mesait Squans F Big. Squarsd
Esnorielayt e L8 15 008
Grognhouse-
e .215 | 35.080 RTH
Huynh-Feldi L35 | 35000 00§
Lowar-boaund .215 | 35.080 008
bt o M o 007 2 004 | 1.348 268 T
ﬂu"":m’"'""”"" 007 | 180t 004 | 1348 265 038
Huynh-Faldt 007 | 1380 04 | 1348 368 038
Lowar-boaund 007 | 1.e00 007 | 1348 383 038
valence-Cug)
Exm i RET 12 T
e 185 | B4.830 oo
Huynh-Faldt 185 | 82035 oo
Lower-bound 185 | 35.080 00E
Wilpomsin” Doty ma’-mw oo 2 .o0e AT 24 00s
Eﬂ""‘m""""”"" oo 1.856 .ooe AT 528 _o0s
Huynh-Faidt 001 | 1882 oo ATE 238 [0S
Lower-beund 001 | 1800 001 ATE 582 005
I,E.f"." S— Spharicihy 188 T2 ooz
ok (168 | 66.885 15
Huynh-Feidt 168 | Te.am4 ooz
Lower-bound 168 | 35.080 005
. Bphariity
ot Tty i .o14 1 014 | a.zE0 05T a7
Groenh
e 014 | 1eon oid | azen 5T a7
Huynh-Faldt 014 | 1800 o4 | BB 85T 0a7
Lowar-beund 014 | 1000 o4 | 3zED 5T naT
iy i) . Sy 131 16 04
g 31 | 35080 004
Huynh-Feldt 431 | 38080 004
Lower-beund 434 | 35080 004
Valnce * Cus *
at AL o B 012 2 oos | 1zm3 T 081
Groenh
it g | 7T oie | 32w 850 o83
Huynh-Feldi .0i% | 1358 oie | 2373 a7 083
Lowar-beund .oix | 1.e00 e | 1ama ATS bl
(ValsncaCucDeta Assumed ik Ex o
]
gﬂm 185 | B3.Baz T
Huynh-Faidi 85 | BE.81d 00
Lowar-bound 195 | 35080 _00E
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Tewtn of ‘Whhin-Subjects Cootraate

LI 1
Trea Farial T
Sowrca Valsers  Cum Dty Scpaman. df | ssssSguam r ug.
Vaknce Linaar T 1 obz | 4z BT 118 |
Dusdruic ] 1 ot | 1.620 Z11 [TE]
Crzmesanca Linaar FI T T
Dusdraic naT ] e
s gt B t a0 | s .o a4
CrznCuai Lavenl 1 wa. Lol 2 = o =
b Mgl L it 843 1 843 T.203 o141 AET
CrrerDeig| Lol 1 wn. Lawml T v i prw:
Valnca - Tinaar  Lewal 1w Loval
T T aET 1 oer | v o s
it St T L LT4SE-5 t LTASE-S .o am g
Crevaisnc Cos) Linaar Larenl 1 wa. Lol 2 — — T
e ATE 1] F 1]
Yalenca ® Dely Linaar Lovvmdl 1 wn. Liwed I P 1 P AT T4 o4
Tusdruic Lavad 1 wn_ Lnwml T e P o TP = .
[ | Linaar Lavead 1 wa_ Lownl T - -~ s
‘Dusdratic: Lawvasll 1w Ll T g3 5 o
Cum ™ Dwdary Lwenl v Lorved T Larved 1 wn Lawvel T P 4 P ] BET T
Criont e Ceiayl Laesl T wn Loval T Lawd 1 wa_ Lownl T e 1 e
I\!!'-:wl--u Cun Linaar Lovesl fwn Loval T Lowosd 1 wn_ Lownl T e P ] imis i e
Dusdruiic:  Lwwsl fvn. Lovad 2 Lol 1 wn_ Lownl T = 1 T — W -
Cror Linaar Lowwl 9w Lowvndl T Lavv 1 wa Lnwvml & 288 8 T
&l
Ousdric Lawsl §va. Loval T Lovvi 1 wn_ Lawnl © = o= P
Tests of Botween-Subjects Effects
Measure: MEASURE 1
Transformed Variable: Average
Type Hl Sum of] Partial Eta
Baurce Squanes dif Mean Square F Sig. Squared
Intercept BE. E14 i BE.814 | BOTI. 104 BTl B84
Error 508 16 014

Estimated Marginal Means

1. Grand Mean
Measure: MEASURE_1
5% Confidence Interval
Maan Sid. Error | Lower Bound | Upper Bound
_BTHR 011 BES _6d1
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2. Valence

Measura: HEASLIE;

98% Confidence Interval
Valence Mean Sid. Error | Lower Bound | Upper Bownd
1 BTE -011 BE2 B28
2 874 013 BT B 1]
3 BBE -011 BE4 808
3. Cuse
Measure: MEASLRE 1
85% Confidence Interval
Cue Maan Std. Error | Lower Bound | Upper Bound
1 B4 018 B8 87T
2 _Bin N1 (EE2 828
4. Delay
Measure: MEASURE 1
8% Confidence Interval
Dhrlay Moan Std. Ermor | Lower Bound | Upper Bound
1 -BER B2 Bid .Ba2
2 -BBB 012 (BG4 a2
5. Valence * Cue
Measure: MEASLRE_ i
98% Confidence Interval
Valence Cue Mean Sid. Error | Lower Bound | Upper Bound
1 1 -BaT 017 .BO3 [AT2
2 812 JO0E B85 828
2 1 -B42 018 [BOA .BTH
2 805 013 .BBD 831
3 1 -BED 018 (B2E N-$:1i]
2 B4 010 BE4 834
B. Valence * Dalay
Measura: MEASURE_1
88% Confidence Interval
Wal Drakay Maan Std. Error | Lower Bound | Uppor Bound
1 1 BE4 A2 40 .BES
2 .BRS 012 LBEA 810
2 1 (BE2 o014 B34 B9
2 [BRS b4 .BET B2
3 1 (BTH 12 .BE4 803
2 B04 12 BTA S8
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T. Cus * Delay
Measure: MEASURE_1
- 85% Confidence Interval

Cue Dielay Mean Std. Error | Lower Bound | Upper Bound
1 1 A3 018 TAT _BE4

2 BB 018 .EB2B .Aoas
2 1 BT 010 BET 826

2 818 011 83 836

£
8
=

8. Valence * Cue * Delay

05% Confidence Interval
Valence Cue Dhakay Meaan Std. Error | Lower Bound | Upper Bound
1 1 1 .E18 018 aTE .E54
2 L] 018 B4 .EOE
2 1 B14 .08 JBAT A
2 J&10 011 BB 833
2 1 1 JE23 018 .TBE JB&0
2 (BB 0B B4 JEDA
2 1 |02 014 BT4 &30
2 -ao0g 014 .BT8 838
3 1 1 _EB4 018 B2 JEBE
2 BG4 017 B8 &89
2 1 =03 .02 ATa |
2 828 011 B3 247

T-TEET PAIRS=ACC Col £h_ IncongWITH ACC_Col Long Incong (BAIRED)

FCRITERIA=CI (. 95009
/MMISSTHGRNALYSIS

T-Test
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Motes
Output Croated 18=NOV.Z018 08:18...
Commaents
Input Data {Usersilarsonresearchi!
Desktop/Hikary/SP5S for
Mastors
Thesis/Posffioct_Behav_
Ratings_Rav.sav
Active Dataset DataSeti
Filltar <nona>
Wieight EROne>
Split File Ehone>
M of Rows in
Working Data File ¥
Miszing Value Definition of User defined missing
Handling Mi=zsing values are troated as
missing.
Cazes Used Statistics for each
analysis ane based on
the cases with no
misging or outsof-range
data for any variable in
the analysis.
Syntax T-TEST
PAIRS=ACC_Col_Sh_Inco
iy
C_Col_Long_incong
(PAIRED)
ICRITERIA=CH.5500)
MISSING=ANALYSIS.
Resources Processor Time 00:00:00.00
Elapsod Tima 00:00:00.00
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Palr1  ACC_Col Shincany . gyps a7 09921 01621
ACC_Col_Long_lncd
ng = AE18 37 08958 01837
Paired Samples Correlations

Cormelation Sig.

Pair 1 ACC_Col_Sh_lncon

&
ACC_Col_Long_inecs 3T
ng

.To4 -nop
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Paired Samplea Towt

Faired Selterarcas
35% Confisanca Inierval of the
Sidl Erpe
Masn | Sid Deviation Wean Lowar Uppes [ a Sig. [I-tmiind}
Pair 1 ACC_Cal_Sh_incony
;E-W ~-2308T .ae1al -a1e43 -.08224 -.00583 -LEEZ 15 -OES
ng

T-TEST PAIRS=ACCElea Lol Short InconhCCMeu Col Short IncoohCCOnp ol Short I
ncon I = i = = = = = =
ACCFlea Word Short InconAOCHeu Word Short InconACCUnp Word Short Incorl
ITH
ACCFlea Col Long InconhCCHeu Col Long InconhCCUnp Col Long InconhCCElea
Word Long Imcon
~  ACCHen Word Long Inconh{CUnp Word Long Incon{FAIRELD)
JCRITERII=CT( RSO0 o
FMISSING-RHALYSIS

T-Test

Motes

Cutput Croated 18-NOV.2018 08:23...
Comments
Input Data IUsarsflarsonressanchi
IDesktop/Hilary/EPES
for Master's
Thesis/Posiffect_Behav
_Patings_Rev.say

MActive Datasat DataSat1

Filbar <Rone>

Weight £pona>

Spiit File “none>

N of Rows in

Working Data File L
Missing Waluo Definition of User defined missing
Handling Missing values are treated as
missing.
Cases Used Statistics for mach
analysis are based on

the cases with no
missing or out=of

range data for any
variable in the analysis.

Syntax T-TEST
PAIRE=ACCPlea_Col_Sho
_Incon
ACCNeu_Col_Short_lncon
ACCUnp_Col_Short_lncon

ACCPlea_Word_Short_inc
ﬂc&m_wm Short_inc
on

ACCU ﬁ

A np_Waord_Short_inc

ACCPlea_Col rCon
ACCHeu_C L= ]
ACCUNP_Gol_Long_lncon
ACCPloa_Word_Long_lnc

on
ACCHNeu_Word_Long_lne
ﬂmw_m_mw
on (PAl

RED)
CRITERIA=CI8500)
IMISSING=ANALYSI

Resources Processor Time Qo:00:-00.01
Elapsoed Tima 00:00:00.00
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Paired Samples Statistics

L] Std. Deviation

Std. Error
Maan

Pair 1

Pair 2

Pair 3

Pair 4

Pair B

Pair &

ACCPlea_Col_Shor

_Incan
ACCPlea_Col_Long
Incon

ACCNeu_Col_Short]
_Incan
ACCHeu_Col_Long |
Incon

ACCUnp_Col_Short
Inean

ACCUnp_Cal_Lang
Incan
ACCPiea_Wond_Sho
ri_Incon
ACCPiaa_Word_Lon
g_lncon
ACCHeu_Word_Sho
ri_lncon
ACCNeu_Wond_Long
g_lncon

ACCUnp_Word_Shao
r_Incon

ACCUnp_Ward_Lon

g_lncon

B180

B22e

BB

BEd40

8138

8020

Boe

8248

a7

a7

a7

3T

a7

a7

T

a7

a7

T

a7

a7

AT

0664

A1293

11063

08748

0628

.os018

OEETT

08832

.OETED

R-FR R

DEERD

01838

01TEY

88T

01818

G602

01TaT

00828

a1088

01403

01448

81178

o100

Paired Samples Correlations

Cormelation

Pair 1

Pair 2

Pair 3

Pair 4

Pair &

Pair &

Ey)

T

T

T

T

3T

.B&B

713

ATE

003y
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Paired Zamplew Texl

Paired Cifferarcas
25% Confisencs interval of the |
Std Error
Masn | Sic Devistion Wean Lossar Upper [ a Sig. [2-Eabed)
Par 1 ALCPima_Col_Shor|
":-';"‘-.ﬂﬂ'.-’-ﬂ - D44TE .asEzs A -.oT4a -pi334 | -n.08% 1 o4
Incon
Pap2 ACCHms_Col Shord
incen -
ACCHe_ ol Long | -.a3ao1 014 A1Tea --0F 68 -.0DD03133 -LIT4 14 .01z
Incan
Pairl  ACCUnp
noan -
ﬂm*‘l‘.ﬁ“'.'—"l. T ATTEZ 1T -.D3Ea2 ST THE 15 432
Incan
Pakd  ACCPi_Word_Sho
m_;“,,_‘m D138 BE183 FITTH -BATHa a3 a3 1 .Tan
wimcon
Pair 5
o -
or] -00BTE .aTiEs EIEEY -.m133 man 822 . .5ea
o_lscon
Pair§  ACTUng_Word_Sho
E‘m“;jhﬂ_,_m SETEY OB EITET] -.D4438 an1es | -imas 1 Y
Q_lncon
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Notes

Output Created 16-NOWV-2016 14:55...

Comments

Input Data fUsersflarsonresearchif
Desktop/Hilary/SPS5 for
Master's
ThesisiPosAffect_Behaw_
Ratings_Rev.sav

Active Dataset DataSet1

Filter “none®

Weight <none®

Split File <none>

N of Rows in

Working Data File 7

Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.

Cases Used Statistics are based on
all cases with valid data
for all wariables in the
model.

GLM RTFlea Col Short InconETPlea Col Long InconRTFlea Word Short InconRTFle
a_Wo rn:l_L-unE_l ncon & - - - B = -
RTHeu Col Short_InconRTHeu Col Long InconRTHeu Word Short_InconRTHeu Wo

rd Long Incon

i RTUJTp_Cu 1_Short_InconRTUnp_Col_Long_InconkTUnp_Word_Short_InconRTUnp_Wo
rd Long Incon

F‘r] SFACTORValence 3 Eo lynomial Cue 2 Folynomial Delay 2 Polynomial

/METHOD=SSTYPE(3)

/EMMEANS=TABLES{OVERALL

JEMMEANS=TABLES({Valencs) COMPARE ADJ(BONFERRONI)

FEMMEANSTABLES{Cue) COMPARE ADJ({BONFERRONI)

JEMMEANS=TABLES(Delay) COMPARE ADJ(BONFERRONT

JEMMEANS=TARLES(Valence*Cus)

JEMMEANS=TRBLES({Valence*Delay)

SEMMEANS=TABLES{Cue*Dalay)

JEMMEANS=TARLES(Valence*Cus*Dalay)

S/PRINT=DESCRIPTIVE ETAS]

SCRITERIE=ALPHA(.DS)

JHEDESICHVYalence Cue Delay Valence*Cue Valence*bDelay Cue*bDelay Valence*Cue®
Delay.

General Linear Model
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Notes
Output Created 16-NOV-2016 14:55...
Comments
Input Data IUsersflarsonresearchi/
Desktop/Hilary/SP55 for
Master's
ThesisiPosAffect_Behawv_
Ratings_Rev.sav
Active Dataset DataSet1
Filter “none=
Weight <none®
Split File <none>
N of Rows in
Working Data File 7
Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.
Cases Used Statistics are based on

all cases with valid data
for all variables in the
maodel.
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Hotes

Processor Time
Elapzad Tima

GLM
am:g:im
RTPlea_Ward_Short_lnca
n
RTPlea_Ward_Long_Inco
n

RTHeu_Col_Short_Incon
RTHeu_Col_Long_lncon
RTHeu_Weord_Zhaort_Inco

n
RTheou_Word_Long_lnco
n

E‘I‘Lqur_wod_,Lm-ng_lnﬁn
n

MWEFACTOR=Valence
3 Polynomial Cue 2
Polynomial F
Polynomial

{Valence*Cue*Delay)
IPRINT=DESCRIPFTIVE
ETASQ

ICRITERLA=AL FPHA(.08)
MNVSDESIGH=Valence
Cue Delay Valence*Cue
Valence*Delay
Cue*Delay

Walence* Cue*Delay.

00:00:00.04
00:00:00.00
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Within-Subjects Factors

Measure: MEASURE 1
Dependent
Valence Cue  Delay Variable
1 1 1 RTPlea_Col_S
hort_Incon
2 RTPlea_Col_L
ong_Incon
2 1 FTPlea_Word
_Short_Incon
2 FRTPlea_Word
_Long_Incon
2 1 1 RTHeu_Col S
hort_Incon
2 RTHeu_Col_L
ong_Incon
2 1 RTNeu_Word
_Short_Incon
2 RTNeu_Word
_Long_Incon
3 1 1 RTUnp_Col &
hort_Incon
2 RTUnp_Col L
ong_Incon
2 1 RTUnp_Word
_Short_Imcon
2 RTUnp_Word
_Long_Incon

Descriptive Statistics

Mean 5td. Deviation N
RTPlea_Col Short!| g4s.1847 | 171.07931 17
RTPlea ColLond !l g3s.0701 | 177.23463 a7
E riea_Word_Shor | g9s.4012 | 148.91731 37
oo Word Long| g0g.7568 | 171.53184 37
RTNeu ColShorl] g40.1681 | 166.38418 7
RTNeu Col Long !l 544 6318 | 188.51226 17
Fonord_shor] 511.6073 | 157.34220 37
T;.T,:::—wm—"""“ 289.1554 | 162.66936 37
RTUnp Col Short !l 544.7956 | 186.66624 37
RTUnp ColLona !] 5337787 | 169.80602 37
E‘;‘:ﬁ—w"'d—sm“ 9237720 | 160.26164 37
RTUnp Word Long| oqx 4981 | 175.48767 17

_Incon
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Multivariate Teats®
Partial Eta
Effact Value F Hypothesis df | Error df Sig. Squared
Valence Pillars Trace -0z0 362" 2.000 | 35.000 688 0z0
Wilks' Lambeda 880 362" 2000 | 3s.000 688 020
Hatalling's Trace .21 .362° 2.000 | 35.000 .E88 020
Roy's LargestRoot | 5, 32" 2000 | 3S.000 .B88 020
Cue Pillals Trace 211 | 8.607° 1.000 | 36.000 004 211
Wilks’ Lambeta 788 | s.607" 1.000 | 36.000 004 214
Haotelling's Trace .267 | a.e07® 1000 | 36.000 004 211
Roy's LargestRoot| .57 | 407t 1.000 | 38.000 004 211
Delay Pillars Trace _ana ETIL 1.000 | 36.000 _&00 _008
Wilks’ Lambda .88z 281" 1.000 | 36.000 600 008
Holelling's Trace .08 .281" 1000 | 36.000 B0 008
Roy's Largesl Rool | g 281" 1.000 | 36.000 LE00 008
Valence * Cue Pillars Trace 037 BB5° z.000 | 35.000 521 037
Wilks’ Lambda .863 665" 2000 | 35.000 521 03T
Hatslling's Trace .038 865" 2.000 | 3S.000 521 037
RoysLargestRool| 5.5 865" 2.000 | 3S.000 521 037
Valence * Defay  Pilla’s Trace .043 _THE® 2.000 | 35.000 463 043
Wilks’ Lambea .a57 788" 2.000 | 3S.000 483 043
Hotelling's Trace 045 788" 2.000 | 35.000 463 043
Roy's LargestRoot|  g4q _788Y 2000 | 3s.000 463 043
Cue * Delay Pillars Trace 04 1330 1.000 | 36.000 717 004
Wilks’ Lambda 888 .133° 1000 | 36.000 T17 004
Hotelling's Trace 004 133® 1000 | 36.000 17 004
Roy's LargesiRosd | gy 133b 1.000 | 36.000 T17 004
Valence* Cue " Pillars Trace 050 831" 2.000 | 3s.000 404 050
Detay Wilks' Lambeda L850 .831® 2.000 | 3S.000 A4 050
Hatslling's Trace .053 831" 2.000 | 3s.000 404 050
RoyslargestRool| 4y 831" 2000 | 3S.000 404 050
& Dasign: [ntercept
Within Subjects Design: Valence + Cue + Delay + Valence * Cue + Valence * Delay + Cue * Delay +
Valence * Cue * Delay
b. Exact siatistic
Mauchly's Test of Sphericity”
Measure: MEASURE_1
Epsilan”
Within Subjects Approx. Chi= Greenhouse-
Effect Mauchly's W Squane df Sig. Goisser Huynh-Feldt | Lower-bound
Valenca 800 3881 F: _158 T 858 _500
Cue 1.000 .000 0 1.000 1.000 1.000
Delay 1.000 .oo0 o ) 1.000 1.000 1.000
Valanes * Cus 846 1.843 2 .78 848 1.000 500
Valence * Delay L858 1.506 2 450 857 1.000 500
Cus * Dlay 1.000 .0on 0 1.000 1.000 1.000
Valence * Cue *
a77 JB1D 2 _BE7 _8TE 1.008 500
Delay

Tests the null hypothesis that the error covariance matric of the orthonormalived transformed dependent

variables is proportional to an identity matrix.

a. Design: Intercepl

Within Subjects Design: Valence + Cue + Delay + Valence * Cue + Valonce * Delay + Cue * Delay +

b

Valence * Cue * Delay

be used to tth
:'r:-]nupum o tha Tests of

rees of frsedom for the averaged tests of significance. Corrected tests
ithin=3ubjects Effects table.
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Measwre: MEASURE 1

Tests of Within=Subjects Effects

Type I Sum of Partial Eta
Saurce Squares df Mean Square F Sig. Squared
T e 3077.843 2 | 1538822 410 868 011
g"“’ o 1077843 1.818 16082.934 410 B4 011
Huynh-Feidt INTT.E4T | 1809 1611.820 410 JBBE e
Lawer-bound INTT.E43 | 1000 2077.843 410 528 011
Error{Valsncs) m 270241.572 T2 2753358
e IT0241.872 | ES.ABD | 4128988
Huynh-Faldt 270241.572 | &8.718 1834384
Lower-bound 2T0241.572 | 36.000 TEOE.T10
Gl ooy 131478120 1 | 131478120 | w07 004 1
E"“’ iy 13147B.120 1.000 | 131478120 5.807 .04 .21
Huynh-Feldt 131478120 1000 | 131478120 | 807 004 211
Lower-bound 131478120 1.000 | 131478420 | ®8.&07 004 M1
i el o re- 482705 582 36 | 13688268
e 482T06.582 | 36.000 | 13686.266
Huynh-Feldt 482T05.582 | 36.000 | 13686.266
Lowsr-bound 482T0B.582 | 36000 | 13686.286
Datay - EE30_500 1 6830509 281 LB .0DE
Db 6838508 1.000 6838.508 281 JB00 .0D8
Huynh-Feidt BE3O.508 | 1.000 £830.500 284 B0 .00
Lowsr-bound BE3S.508 | 1.000 £818.500 281 800 .00
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Tasis of Within-Bubjeris EMfacts

Measure: MEASURE,_1
Typa B Gum of Farmal B
Bourcad ‘Squans df Moan Square F g Squarned
Emonfietayy Dplichy BTT3I.054 38 | 24370.384
mm Brissiuss EL ML) Z83r0_ 384
Huynh-Faldl ETTI3L084 | 35000 | 24370.384
Lowss-bound B7733L084 | 35000 | 24370384
e ] Dplieichy 5381923 2 | zEB0.982 JB41 AlS o1
Braahokn 5361923 | 1888 | 2E357ER JB41 A8 021
Huynh-Faldl 5361523 | zoeo |  zeme.ss2 843 435 023
Lowss-bound 5261523 | 1080 |  s3edaza .B41 365 o1
Errarvaknca
Pk SpliicRy 238837330 72 | 37e.E3E
Grosah
e 238627220 | eA314 1381.410
Huynh-Foldy 2286837.320 | T2o0e | 37a.EEs
Lowss-bound 2agear.az0 | seoos | s3ssaro
Wenoe elny. | Dptwchy 5312.987 2| zess.a7s 682 | 504 13
- 5312857 | 1.845 2774884 15 Az Eih)
Huynh-Foldy 5312867 | 2080 | 2Ess.a7R 882 504 _bis
Lowsr-bound 5312867 | 4000 |  E3iasT 682 A _bis
Error
bacitiiny  Aaenad 276228370 T2 | 283585
e e 276222370 | emmaz | 4oo7.sem
Huynh-Faldt 376232370 | T2ooe | 3m3s.5es
Lowsr-bound a7e2zzaro | seooe | 7eTaan
o ey ey 5B7.391 1 587.381 Az | o4
Sambu— sB7.391 | t.000 587.281 REE T o4
Huynh-Faldi EBT.381 | 4.00D 587381 A1 77 b4
Lowsr-bound £B7.381 | 1.000 587.381 31 717 004
ety o LR e 158538570 16 | 44nzaTr
Dcanhamp: 152528.570 | ®e.000 |  4enaarr
Huynh.Faldt 158528.570 | 36000 | 4enaarr
Lowsr-bound 152528.570 | meooe | asnaarr
E““'" o i B017.218 2| aoozoes | 1.men As2 _n28
s BO17.218 | 1.855 | 4100882 | 1.060 251 _n2s
Huynh-Faldt g017.218 | 2000 | 40028es | 1.060 As2 _n28
Lowss-bound g017.218 | 4080 |  =047.E1E | 1.060 218 028
Ermoe
s e i Rl 272361.086 72 | aTEiTs2
W Girernhouse-
T 272361.006 | 70.388 | 3mEs.368
Huynh-Foldt 271361.086 | T2ooe | 3772
Lowsr-bound 272361.006 | 36.008 | 7ses.ssa
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Tesis of Within-Subjects Contrasts

Typa Il S=m of Fartial Eta
SOuUrE Valenoe Cusr Dalay Squares dt Maan Sguane F Sig. Equared
Valarece Liingar 13856.701 1 1285.701 512 478 4

Quadratic 1682142 1 1882.142 152 _BET i
Errar(Vakncs) Liingar SHIEE.E5 18 2724.138

Quadratic 172172878 18 a782.580
Cum Linaar 131478.120 1 | 131478120 3,607 004 211
EnoriCua) Lirscar 282705582 I8 | 138BE.ZEG
Dalay Lingar 5E35.508 1 5538508 281 600 008
Erroe{Dulay} Lingar | BT7333.084 18 | 24170364
Valonce * Cise Lingar Lincar 3235281 1 3295 281 288 327 _027

Lincar 2066.642 1 2065.542 EB4 414 018
ErrorfValonce™Cua) Linear Lingar 120083.783 18 3135 837
Lincar 10BELT.530 18 3023.543

Valonco * Dalay  Linear Lingar 4524 B4E 1 2324 545 1.5B8 216 042

Quadratic Lingar 128111 1 188111 085 172 _002
Emar Linear Lingar | 111765.882 18 3104503
Valanco*Delayl  —5 o aohe Lingar | 164462.578 36 4562 408
Gue - Dalay Linear _ Lingar 557351 1 587.391 133 L] 004
ErraniCun " Delay) Lingar _ Lingar | 15B533.570 18 4403877
Valomcs " Cug = Linear Lingasr _ Lingar 2B41.616 1 2541518 E58 380 “0z3
fay dratic  Linsar  Lingar 5176.203 1 5178.203 1.218 27T _033
Emor . Linzar Limgar  Linsar ( y98111.168 16 I1308.544
¥l Quadratic  Linear  Linear | 53345838 18 4258.540

Tests of Between-5ubjects Effects
Measure: MEASURE 1
Transformed Variable: Average
Type lll Sum of Partial Eta

Source Squares df Mean Square F Sig. Squared
Intercept | 378578902 1 378578902 | 1375.077 .0oo AT4
Error S9911327.46 36 275314.652

Estimated Marginal Means

1. Grand Mean

Measure: MEASURE 1

5% Confidence Interval

Meaan Std. Error | Lower Bound

Upper Bound

823.393 24.901

B72.891

473.896

2. Valence
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Estimates
Measure: MEASURE_1
5% Confldence Interval
Valence Mean Std. Emror | Lower Bound | Upper Bound
1 922.598 24.7841 B72.340 a72.856
2 220.641 25.398 B69.131 872.150
3 926.941 25.530 B7T5.163 a78.718
Palrwise Comparisons
Measure: MEASURE 1
#5% Confidence Interval for
Difference®
Mean

{Ij Valenca  {J)Valence | Difference (I-J)| Std. Error Sig” Lower Bound | Upper Bound
1 2 1.858 7124 1.00 -15.930 19.845

3 -4.343 6.067 1.000 -19.578 10.892
2 1 -1.958 7124 1.000 -18.845 15.930

3 -6.300 8.038 1.000 -26.483 13.882
3 1 4.343 6.067 1.000 -10.892 19.578

2 6.300 8.038 1.000 -13.882 26.483
Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.

Multivariate Tests
Fartlal Eta |
Value F Hypothesis df | Error of Sig. Squared

Pillal's trace 020 362" 2.000 35.000 L6898 .0zo
¥Wilks' lambda .980 L362° 2.000 35.000 688 020
Hotelling's trace oz 362" 2.000 35.000 688 020
Roy's largest root 021 3627 2.000 35.000 698 020

Each F tests the multivariate effect of Valence. These tests are based on the linearly independent
palrwise comparisons among the estimated marginal means.

a. Exact statistic

3. Cue

Estimates

Measure: MEASURE_1

5% Confidence Interval
Cus Maan Std. Ervor | Lower Bound | Upper Bound
1 g40.601 26.633 BB6.588 294,615
2 S06.185 24.342 B56.818 955.552
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Pairwise Comparisons

Measure: MEASURE_1

85% Confidence Inlmnl for
Difference

{lj Cue  {J) Cue Dlﬂ':::;‘e ()] Sd. Error Sig® Lower Bound | Upper Bound
1 2 34.416 11.104 004 11.896 56.936
2 1 34,416 11.104 004 -56.936 -11.886
Based on estimated marginal means
*. The mean difference |s significant at the
b. Adjustment for multiple comparisons: Bonferroni.
Multivariate Tests
Fartial Eta |
Value F Hypothesis df | Error df Sig. Squared
Fillal's trace 211 9.607% 1.000 ig.000 .oo4 211
Wilks' lambda .TE® 9.607" 1.000 36.000 004 211
Hotelling's trace L2687 9.6077 1.000 36.000 004 211
Roy's largest root L2287 9.607" 1.000 36.000 004 211

Each F tests the multivariate effect of Cue. These tests are based on the linearly Independent
palrwise comparisons among the estimated marginal means.

a. Exact statistic

4. Delay
Estimates
Measure: MEASURE_1
85% Confidence Interval
Delay Mean Std. Error | Lower Bound | Upper Bound
1 B27.318 25.373 BE75.859 BTE.TTT
2 B19.468 26.573 BE5.5T5 873.362
Palrwise Comparisons

Measure: MEASURE_1

85% Confidence Interval for

Differanca”
Mean

{l) Delay  {J) Delay | Difference (I-J})| Std. Error Sig.® Lower Bound | Upper Bound
1 2 T.850 14.817 600 -22.201 37.901
2 1 -7.850 14817 ] -37.8904 22.201

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferronl.
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Multivariate Tests

Partial Eta |
Value F Hypothesis df | Errordf Sig. Squared
FillaTs trace D08 281° 1.000 | 3&.000 _&00 KT
Wilks' lambda 882 2m1® 1.000 | 3&.000 &0 008
Hotelling's trace (B8 281° 1.000 | 36600 &0 KT
Roy's largest root 008 201" 1.000 | 38000 500 008

Each F tests the multivariate effect of Delay. These tests are based on the lincarly independent
pairwise comparisons among the estimated marginal means.

a. Exact stafistic

8. Valence * Cus

Measure: MEASURE 1

25% Confidence Interval

Valence  Cus Mean Sad. Error | Lower Bound | Upper Bound
1 1 941,817 27.310 BBE.220 aET.008
2 8038749 24,334 B54.228 852,930
2 1 840,200 277 AA8.408 88E. 301
2 800,381 26.118 849,443 8151.320
3 1 838,287 27.042 B84 444 884,130
2 814, 828 28.427 BE3.027 BEE. 183

Measura: MEASURE 1

& Valence * Dalay

4% Confidence Intereal
Doekay Mean Std. Error | Lower Bound | Upper Bound
1 1 521.783 74,882 AT1.117 §72.449
2 823.413 27.244 BER. 180 STE.EET
2 1 §25.858 ZB.2TH AT4.621 977.154
2 §18.354 2T 682 BES.313 571.478
3 1 934 254 ZT.288 ATH.848 SES.520
2 S19.558 27242 BE4. 410 874.TET
T. Cue * Delay
Measure: MEASURE_1
- 98% Confidence Interval
Cue Dhrlay Mean Sid. Error | Lower Bound | Upper Bound
1 1 S43.378 27.889 BBE.TEE 2809 887
2 S3T.827 28.088 BBO.208 284 748
2 1 211.260 24 509 BE1.554 SE0.988
2 ant 110 I ARA RAT RER aR4 B3T

Measure: MEASURE 1

8. Valence * Cue * Delay

45% Confldence Intersal
Valence Cue Delay Mean Std. Error | Lower Bound | Upper Bound
1 1 1 845,165 28.125 8EB.124 1002.205
2 538.070 28.137 878.977 887.163
2 1 B98.401 24.482 848.750 84E.053
z 908.757 28.200 851.565 B65.948
2 1 1 840.168 27.353 884.693 995.643
2 941.632 30.981 878.779 1004.485
- 1 811.607 25.867 858.147 964.068
2 BB89.155 26.743 834.919 943.382
3 1 1 544,796 30.688 882.558 1007.033
z 833.778 27.916 B77T.163 890.395
2 1 823.772 26.347 870.338 877.206
2 905.418 28.852 B46.904 863.832
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ERP Data: P300

CET

FILE="/Usersflarsonresearch¥lbownloads/FosAff THS 8.11.16 (2) .sav'.
DATASET NAME DataSetl WINDOW=FRONT.
GLM P300 Fleasant P300 Heutral E300 Unpleasant

/WSFACTOR=E300 3 Polynomial ¥

FHETHOD=SSTYFE(3)

SELOT=FROFILE{F300)

JERINT=DESCRIPTIVE ETASQ OFOWER

FCRITERIAARLFHA(.O5)

JWSDESIGH=E300.

General Linear Model

Notes
Qutput Created 17-OCT-2016 17:04:...
Comments
Input Data IUsers/larsonresearchi
IDownloads/PosAfi_INS
_B.11.186 (2).sav

Active Dataset DataSet!

Filter <none>

Weight <none>

Split File =none>

M of Rows in

Working Data File 41

Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.

Cases Used Statistics are based on
all cases with valid data
for all variables in the
model.

Syntax GLM P300_Pleasant
P300_Neutral
P300_Unpleasant
MWSFACTOR=P300 3
Polynomial
IMETHOD=55TYPE(3)
IPLOT=PROFILE(P300)
PRINT=DESCRIPTIVE
ETASQ OPOWER
ICRITERIA=ALPHA[.05)
NWSDESIGN=P300.
Resources Processor Time 00:00:00.82
Elapsed Tima 00:00:041.00

[DataSetl] .-"Users,-"larscnnresearchl.ﬂ'bnwnlnads;"PﬂsAff_.‘[NS_E.ll.lE {2) .savw
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Within-Subjects

Factors
Measure: MEASURE 1
Dependent
P300 Variable
1 P300_Pleasa
nt
2 P300_Neutra
1
3 P300_Unplea
sant
Descriptive Statistics
Mean 5td. Deviation L]
P300_Pleasant 3.99934821 2.49952159 41
P300_Meutral 4.90093333 2AT2ITIATS 41
P300_Unpleasant | 4.42664232 | 2.67649610 a1
Multivariate Tosis?
Partlal Eta Noncent. Gbserved |
EFfoct Value F Hypothesis df | Errardi Sig. Squaanod Paramator Power ©
F300  Fillal's Trace 381 | 12.531° 2.000 | 35.000 000 LT 25061 884
Wilks' Lamibda B08 | qz2.51" 2000 | 38.000 oo .as 25061 .54
Hatelling's Trace 643 | 1z.531% 2000 | ¥5.000 .00 .as1 25061 .54
Roy'sLargest Aot | cyn | 12.5m® 200 | 35000 o .as 75.061 564
a_ Design: Intercapt
Within Subjects Design: 1200
b. Exact statistic
£. Computed using alpha =
Mauchly's Test of Sphericity®
Maasure: MEASURE 1
Epsilon”
Within Subjects Approx. Chis Greenhouse-
Effect Mauchly's W Square df Sig. Geisser Huynh-Feldt | Lower-bound
P300 .TEE .480 2 .o0g .823 .B53 .500

Tests the null hypothesis that the error covariance matriz of the arthonormalized transformed dependent
variables is proportional to an identity matrix.

#. Design: Inarcept
Within Subjects Design: P00

b. May be used 1o adjust the degrees of freadom for the averaged teste of significance. Corrected tests
are displayed in the Tests of Within-Subjects Effects table.
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Msasure: MEASURE 1

Tesds of Within-Subjects Eflecis

Type 18 Sum of Fanial Eta Montant Otisarved

Bourea Equanis dr Muan Squara F S Squarned Paramatar Fuswar
] et § 16.878 2 B.333 | 17742 | Looe 07 35.488 1.008

g.um"" — 16.678 | 1848 10135 | 177z RIT] 307 29.20% BT

Huynh-Faldt 16678 | 1mo7 57T | 17748 1T 307 30.234 £

Lowar-bouns 16.678 | 1008 16.678 | 17.7az o0 307 17.74% 8E4
o Doy 37550 20 ATH

E.HB,"" — I7.5%0 | =5.823 571

Huynh-Faldt 37.550 | =B.277 551

Lowar-bouns 37.530 | 40.000 840
a Compuied using alpha =

Tests of Within-Subjects Contrasts
Measure: MEASURE 1
Typs Bl Sum Parilal Eta Moo, Elllllﬁ"lv_ﬂ
Source P00 Squares df Mean Squan F Sig. Sauarad Paramater Powar
PI00 Linoar 1743 1 3.743 B.513 008 81 B.813 LBZ6
Quadratic 12.838 1 12936 | 25115 _0an L3186 25.115 EEL]
Error{F300)  Linoar 15.588 40 _4ZE
Quadratic 20.602 40 515
a. Computed wsing alpha =
Tests of Botwesn-Subjects Effects

Moasure: MEASURE 1
Transformed Variable: Average

Typee Wl Sum of Partial Eta Moncent. Observed
Source Squares df Mean Square F Sig. 8 ] P Fawer
Intorocept 42T 294 1 2427 284 | 130.589 Nl TEE 130.6599 1.008
Errar T43 438 40 18586

a. Computed using alpha =

Profile Plots
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Estimated Marginal Means of MEASURE_1

5.0000000 00

4800000000

4600000000

4.400000000

4. 200000000 -

Estimated Marginal Means

4.000000000

3.800000000

P3oo0
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GET

FILE="/Users/larsonresearchiybesktop/Hilaryw/sPss for Master's Thesis/PosAff
INS 6.11.16 (5).sav". -
DATASET HAME DataSetl WINDOW=FROMT.
T=TEST PRIRS=FP300 Pleasant P300 Neutral P300 Pleasant WITH P300 Neutral P300 O
npleasant

P300 Unpleasant (FRAIRED
JCRITERIA=CI(.5500)
JHMISESINE=-ANALYSIS

T-Test

Hotes

Qutput Created 15-DEC-2016 21:57:...
Comments

Input Data IUsersilarsonresearchi
[Desktop/Hilary/SF55
for Master's
Thesls/PosAff_INS_8.
11.16 (5).5av

Active Dataset DataSet1
Filter <N one>
Welght <nones

Split Flle “nones
N of Rows in
Working Data File 1

Missing Value Definition of User defined missing
Handling Missing values are treated as
missing.

Cases Used Statistics for each
analysis are based on
the cases with no
missing or out-of-
range data for any
variable in the analysis.

Syntax T-TEST
PAIRS=P300_Pleasant
P300_Neutral
P300_Pleasant WITH
P300_Neutral
P300_Unpleasant
_Unpleasant
(PAIRED)
ICRITERIA=CI|.8500)
MISSING=ANALYSIS.

Resources Processor Time 00:00:00.00
Elapsed Time 00:00:00.00

[Datasetl] /fUsers/flarsonresearchl/Desktop/Hilary/SPE5 for Master's Theais/PosA
ff INS 8.11.16 (5).zav
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Paired Samples Statistics

Std. Ermor
Maan N Std. Deviation Maan
Palr1  P300_Pleasant 3.99934821 41 | 7.49952158 | 390359690
P300_Neutral 4.90093333 41 | Z.47273475 | .386176289
Palr2  P300_Meutral 4.90093333 41 | 247273475 | .386176288
P300_Unpleasant | 4. 42664232 41 | 267649610 | 417998465
Pair3  P300_Pleasant 3.99934821 41 | 2.49952158 | .390358650
P300_Unpleasant | 4. 42664232 41 | 267649610 | .417998465
Palred Samples Correlations
] Correlation Sig.
P e | 41| | o
Piolr 2 mmm—ﬂ::mﬁm 41 857 000
i mmmnu‘m& 41 838 000
Paired Samsbes Test
Parad Diffurunces
$A% Confdescs inturval of the
B Erres Oiffurenes
W L, Dawsation Maan Lerwust Lgpur 1 di Big. [2-tailes)
el :ﬁ:w ~B0USES12 | 116880888 | sgivoesss | o oeesate | o ssa2eda4 | 4 0as an a4
.3 ﬁ-ﬂ:ﬂ:;" ATARBIBIT | THssndnad | 43388883 | BamATTOAS | PIesa4ed’ | aEm i .add
Palrd %ﬁmu ~AITIBANT | BEINISY | 43HISEEE | . TiEi1883) | - iZe3Easp | -2.948 4 -aas
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ERP Data: Cue-Related Slow Wave

GLM Color Pleasant F3iWord Pleasant F3Color Neutral FiWord Neutral F3Color

Onpleasant F3

Word Unpleasant F3

/WSFACTOR=CueSW Pic 3 Polynomial CueSW Cue 2 Polynomial

JMETHOD=SSTYPE(3)
/PLOT=PROFILE(CueSW_Pic*CueSW_Cue
JEMMEANS-TABLES(OVERALL)
/EMMEANS=TABLES(CueSW_Fid
/EMMEANS=TABLES({CueSW_Cus)
/EMMEANS=TABLES(CueSW_FPic*CueSW_Cus)
/PRINT=DESCRIPTIVE ETASQ
JCRITERIAALFPHA(.0S)

;’NSDESIGDI:CUESN_E'LC CueSW Cue CueSW Pic'CueSW Cue

General Linear Model

Notes
Qutput Created 17-0CT-2016 17:24:...
Comments
Input Data IUsersfllarsonresearchi
IDownloads/PosAff_INS
_B8.11.16 (2).sav

Active Dataset DataSet1

Filtar <nonea>

Waight <nona>

Split File <nona>

M of Rows in 41

Working Data File

Miszing Value Definition of Usar-defined missing
Handling Missing values are treated as
missing.

Cases Used Statistics are based on
all cases with valid data
for all variables in the
model.

107



AFFECT AND COGNITIVE CONTROL

MHotes

GLM Color_Pleasant_F3
Word_| Phaaan:t F3
Color_Meutral_F3
Word_MNeutral_F3
Color_Unpleasant_F3
Word_Unpleasant_F3

MWSFACTOR=CuaSW_Pic
3 Polynomial CueSW_Cue
2 Polynomial
IMETHOD=SSTYPE(3}
IPLOT=PROFILE
(CueS5W_Pic*CueSW_Cue)
[EMMEAMNS=TABLES

(OVERALL)
TEMMEANS=TABLES
[CueSW_Pic)
IEMMEANS=TABLES
(CuaSW_Cus)
TEMMEANS=TABLES
(CueSW_Pic*CueSW_Cue)
IPRINT=DESCRIPTIVE
ETASQ
ICRITERIA=ALPHA(. Eli]
MWSDESIGN=Cua5W_Pic
CuaSW_Cue
CueSW_Pic*CusSW_Cue.

Resources Processor Time 00:00:00.20
Elapsed Time 00:00:00.00

Within-Subjects Factors

Measure: MEASURE 1

CusSW_Pic  CueSW_Cue

Eapmdam
Wariable

1 1

2

Color_Pleasa
nt_F3
‘Word_Pleasa
nt_F3

Color_MNeutra
I_F3

‘Word_Meutra
I_F3

Color_Unplea
sant_F3

Word_Unplea
sant_F3
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Descriptive Statistics

Meaan Std. Deviation N

e LF3 1.195T72550 | 1.7T449T167 41

| Plistiand_F3 1.22802077 1.807916581 41
Color_Meutral F3 | 1.331533%6 | 1.37767522 41
Word_Meutral F3 | 1.25822186 | 1.7559792% 41
Color_Unpleasant_
F3 1.59825105 | 1.68918706 41
Word_Unpleasant
E3 g —| 1.55100853 1.870838591 41

Multivariate Tests®

Partial Eta
Effect Value F Hypothesis df | Error df Sig. Squared
CueSW_Pic Pillars Trace 132 | z.863° 2.000 | 39.000 063 132
Wilks” Lambeda .868 | 2.983" 2.000 | 39.000 .063 132
Hotelling's Trace 52 | 2.883% 2.000 | 39.000 L0683 132
Roy's LargestReat | 55 | 2.063" 2.000 | 39.000 063 A3z
CusSW_Cua Pillars Trace o1 047" 1.000 | 40.000 _830 001
Wilks” Lambea 888 047t 1.000 | 40.000 .83 .00t
Hotelling's Trace .01 oar® 1.000 | 40.000 .83 001
Roy's Lamest Root| g4 a7t 1.000 | 40.000 .83 .00d
CueSW_Pic * Pillal's Trace 004 078" 2.000 | 39.000 827 004
CuesW_Cue Wilks” Lambda .888 .o7s® 2.000 | 39.000 827 004
Hotelling's Trace 004 .o7e" 2.000 | 39.000 827 004
Rey's Largest Rood | 4y 078" 2.000 | 39.000 827 .004
a. Design: Intercept
Within Subjects Design: CusSW_Pic + CusSW_Cue + CusSW_Pic * CueSW_Cue
b. Exact siatistic
Mauchly's Test of Sphericity”
Measure: MEASURE 1
Epsilon”
Within Subjects Approx. Chi- Greenhouse-
Effect Mauchhy's W Souan df Sig. Guisser Huynh-Feldt | Lower-bound
CLeSN_Pic 883 288 2 86T 883 1.000 _500
CueSW_Cue 1.000 .0o0 a ) 1.000 1.000 1.000
CueSW_Pie*
CuSW Cue 895 .207 2 802 895 1.000 500

Tests the null hypothesis that the error covariance matrix of the arthonormalized transformed dependent
variables i& proportional to an identity matrix.
a. Design: Intercept
Within Subjects Design: Cus3W_Pic + CueSW_Cue + CueSW_Pic * CueSW_Cue
b. May be usad to adjust the degrees of freedom for the averaged tests of significance. Cormected tests
are displayed in the Tests of Within-Bubjects Effects table.
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Measure: MEASURE 1

Tests of Within-Subjects Effects

Type il Sum of Partial Eia
Source Squares af Mean Square F Sig. Squared
AR promecings 5028 2 2983 | 3201 042 078
Greenhouses
riazlal 5.825 | 1.986 2.884 | 3.281 043 078
HiynheFeldt 5925 | 2.000 2883 | 3291 042 078
Lowsr-bound 5928 | 1.000 5825 | 3294 o7y o078
sl B i 72.006 8o 800
s y2.008 | 7o.420 807
HiynheFeldt 72.008 | B0.000 800
Lowar-baund 72008 | s0.000 1.800
e oo 083 1 083 | o7 [ s3e B0
.- 053 | 1.000 083 047 830 601
Huynh-Feldt 082 | 1.000 083 047 830 001
Lower-bound 053 | 1.000 083 047 830 001
ErrorfCueSW_Cue) Sphericity
s, 45.654 40 1.141
S 45.654 | 40.000 1.141
HiynheFeldt 45.654 | 40.000 1.141
Lower-bound 45854 | 40.000 1.141
z
m{ﬁ m.d Az4 2 82 .0T8 .B28 .00z
Gresnhouse-
—— A24 | 1089 0E2 078 827 002
Huynh-Feldt 424 | 2.000 0E2 078 828 002
Lowsr-bound A24 | 1.000 A24 076 _TEE 002
[CueSW_Pic-CucSW oo | R . o
Cue) ~ Gresnhoiise-
enint BE.381 | 79.578 B34
Hiynh-Feldt BE.284 | B0.000 820
Lowar-bound B6.381 | 40.000 1.660
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Meoasura: MERSURE 1

Tests of Within-Subjocts Contrasis

Typa Il Sum Partial Eta

SoLFCo CunBW_Pic  CunS5W_Cuwo Squares d Moan Sguare F Eig. Squared
CuaSW_Pic Linoar 5.186 1 5.296 | 5.657 022 124

Quadratic 528 1 529 624 434 015
ErmoeCunSW_Pic) _ Linoar 38087 40 852

Quadratic 11818 T T
CuoSi_Cun Lingar 053 1 053 TH B30 o0
Error(CueSW_Cu) . 45654 40 1.141
CusEW_Pic ~ Lincar Lingar _0Es 1 MEE CE 787 TE
cmanﬂ Quadratic _ Linear 058 1 058 076 T8 o0z
Error Linear Linaar 35,165 40 &78
[CLeSW_Pic Clstn
Gl Quadratic  Lingar 31.235 40 .78

Tests of Between-Subjects Effects

Measure: MEASURE 1
Transformed Varlable: Average

Type lll Sum of Partlal Eia
Source Squares df Mean Square F Sig. Squared
Intercept 455.314 1 455.314 32.987 .ooo 452
Error 552.112 A0 13.803
Estimated Harginal Means
1. Grand Mean
Measure: MEASURE 1
95% Confldence Interval
Mean Std. Error | Lower Bound | Upper Bound
1.360 .237 882 1.838
2. CueSW_Pic
Measure: MEASURE 1
85% Confidence interval
CusSW_Pic Mean Std. Error | Lower Bound | Upper Bound
1 1.212 262 683 1.741
2 1.285 225 B4 1.749
3 1.575 267 1.034 2115
3. CueSW_Cue
Measure: MEASURE 1
95% Confidence Interval
CueSW_Cue Mean Std. Error | Lower Bound | Upper Bound
1 1.375 218 834 1.816
2 1.346 272 .T86 1.895
4. CueSW_Pic * CueSW_Cue
Measure: MEASURE_1
#5% Confidence Interval
CueSW Pic  CueSW Cue Mean Std. Error | Lower Bound | Upper Bound
1 1 1.196 273 G645 1.747
2 1.228 .298 626 1.830
2 1 1.332 S5 .887 1.766
2 1.258 274 704 1.812
3 1 1.598 J264 1.065 213
2 1.551 308 828 2173
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Profile Plots

Estimated Marginal Means of MEASURE_1

CuaSW Cue
—
Dt

1.600000000]

1.500000000

1.400000000

1300000000

Estimated Marginal Means

1200000000

1100000000

CueSW_Pic

COMPUTE CueSHW_PleazantF3MEAN|Color Pleasant FjiWord Pleasant FJ.

EXECUTE.
COMPUTE CueSH_NeutF#MERN(Color NHeutral FiWerd Neutral F3.
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EXECOTE.

COMPUTE CueSW_UnpleasF3MEAN(Coler Unpleasant FiWord Unpleasant FJ.

EXECOTE.

T=-TEST PRIRS=CueSW_PleasantFiCuesW_FleasantFICueSW_HNeutF3 WITH CueSW_MeutF3

CueSW _UnpleasF3
CuesW_UnpleasF3 (PRIRED
JCRITERIACI(. 9500}
JHMISSINE=ANALYSIS

T-Test
HNotes
Cutput Created 17-0CT-2016 17:52:...
Comments
Input Data IUsersilarsonresearch
IDownloads/FosAfl_INS
_B.11.16 (2).5av

Active Dataset DataSeti

Filter CRones

Welght <none>

Split Flle <none>

N of Rows In 4

Working Data File e

Missing Value Definition of User defined missing
Handling Missing values are treated as
missing.

Cases Used Statistics for each
analysis are based on
the cases with no
missing or out-of-
range data for any
varﬁ:::la In the analysis.

Syntax T-TEST
PAIRS=Cue5W_PleasantF
3 CueSW_PleasantF3
CueSW_HeutF3 WITH
CusSW_MNeutF3
CueSW_UnpleasF3
CueSW_UnpleasF3i
ICRITERIA=CI{.9500)
MISSING=ANALYSIS.
Resources Processor Time 00:00:00.01
Elapsed Time 00:00:00.00
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Palred Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pl 1. Condll Plosomnt i2vis a1 1.67485 26158
CusSW_NeutF3 1.2949 a1 1.43755 22451
Palr2  Cunfll Plassentf? | s.2110 41 1.67485 26158
CuoSW_UnplonaF3 | 4 c744 41 1.71157 26730
Pair3  CueSW_NeutF3 1.2949 a1 1.43755 22451
Cunf_VaplenaF3 | 45748 41 1.71157 26730
Palred Samples Correlations
[] Correlathon Sig.
Pair1  CueSW _PleasantF3
& CuaSW_NeutF3 41 8B40 000
Pair2 CusSW_PleasantF3
&
CueSW_UnpleasF3 4 834 -0ag
Pair3 CusS5W_NeutF3 &
CueSW _UnpleasF3 a1 .B28 _oao
Padrod Samples Test
Fared Dillerunces
35% Confidence Intarval of tha
Exd Erres Ditfanance
LT S, Davlation Adadn Leswaai (AT L af Big. (I-aaied)
P 1 ]
G aulfd | ggaen RTEET] RETET] T ETETHY -.585 an B2
Pair 2 CLSW_PlasantFl
EusBW,_Unplesars | ~ 38278 ATETE 8238 -B707T .BE4TE | 3 aEd 'Y b3
PEr3 C :
nmj:wm ..2TaTT BEOT4 15004 82302 02348 | 1,848 an oo
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ERP Data: N450

GLM FleasCol Congruent H450FleasCol_Incongruent H45MuetCol Congruent K450

115

Heutfol Incongruent HN450npleasCol Congruent H45{0npleasCol Incongruent

H450

SHUSFACTORN450 FPic 3 Polynomial K450 Congruency 2 Folynomial

JMETHOD=SS TYPE(3)

SPLOT=PROFILE(H450 Pic*M45 0 _Congruency

/EMMEANS=TABLES{OVERALL)
JEMMEANS=TABLES(N45 I]I_P ic)

JEMME AMS=TABIEFS{HNAS D_L“ung ruancy
JEMMEANS=TABLES({N45 D_F ic*H45 I]_C'l:rnq ruency

JPRINT=DESCRIPTIVE ETAS]
JCRITERIM=ALPHA(.O5)

fﬂSDESIGtFN45I]_Pi: 450 Congruency H450 Pic*H450 Congruency.

General Linear Model

Notes
Qutput Created 17-0CT-2016 18:15:...
Comments
Input Data fUsersflarsonresearchi
IDownloads/PosAff_INS
_B.11.16 (2).5av

Active Dataset DataSet1

Filter <none>

Weight <mnone®

Split File <none>

N of Rows in

Working Data File 41

Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.

Cases Used ‘Statistics are based on
all cases with valid data
for all variables in the
maodel.
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Hotes

Processor Time
Elapsed Time

GLM
PleasCol_Congruent_N4
50
PleasCol_Incongruent_N
450
NuetCol_Congruent_N45
L]

NeutCol_Incongruent_MN4
50
UnpleasCol_Congruent_
N450
UnpleasCol_Incongruent_
N450
MSFACTOR=MN450_Pic
3 Polynomial
N450_Congruency 2
Polynomial
IMETHOD=S5TYPE(3)
IPLOT=PROFILE
(MN450_Pic*N450_Congr
uency)
TEMMEANS=TABLES

(OVERALL)
TEMMEAMNS=TABLES
(M450_Pic)
TEMMEANS=TABLES
(M450_Congruency)
TEMMEAMNS=TABLES
(N450_Pic*N450_Congr

uency)
IPRINT=DESCRIFTIVE
ETASO
ICRITERIA=ALPHA(.05)
WSDESIGN=N450_Fic
N450_Congruency
N450_Pic*N450_Congru

Eency.

00:00:00.16
00:00:00.00
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Measure:

MEASURE 1

Within-Subjects Factors

N450_Pic

N450_Congruency

Dependent
Variable

1

PleasCol_Con
gruent_MN450

PleasCol_Inco
ngruent_N45
o

MuetCol_Con
gruent_MN450
MeutCol_Inco
ngruent_N45
o

UnpleasCol_
Congruent_N
450
UnpleasCol_I
nocongruent_
H450

Descriptive Statistics

Mean 5td. Deviation ]
FleasCol_Congruen
A i 33818875 | 2.43172401 41
PleasCol |
nt Naso TP 08145713 | 2.08143012 41
NuetCol_Congrue
NS 122979553 | 2.17940904 41
NeutCol_|
ot Naggora™S _a7s25083 | 1.90509184 41
UnpleasCal_C
ot M0 BTl 07708449 | 2.26552635 41
UnpleasCol_Incong
cuent NASO -.31616828 | 2.61167873 a1
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Multivariate Tests®

Partial Eta
Effect Value F Hypothesis df | Emordf | Sig Squared
N450_Pic Fillars Trace T FIEL 2000 | 39.000 451 040
Wilks' Lambea .860 Ik 2.000 | 39.000 451 040
Haotelling's Trace .04z 813" z.000 | 39.000 A51 040
Roy's LummatRoot| . paz #13t 2000 | 3%.000 451 040
N4S0_Congruency Pillars Trace o004 1817 1.000 | 40.000 E81 004
Wilks” Lambea L3868 161" 1.000 | 40.000 LE81 004
Holelling's Trace o4 Rtk 1.000 40.000 881 .0o4
Roys LargestRoot | g5y 161" 1.000 | 40.000 B8 004
Na50_Fic - Fillars Trace 058 | 1.z14F Z.000 | 39.000 308 058
N450_Congruency yipes | ambda 841 | 1.z1ab 2.000 | 39.000 .308 058
Hatelling's Trace .062 | 1.z14"° 2000 | 3%.000 .308 058
RoyslargesiRoot|  gga | 42440 2.000 | 39.000 .308 )
. Design: Interc
Within Subjects Design: N450_Pic + N450_Congruency + N450_Pic * N45I_Congrusncy
b. Exact statistic
Mauchly's Test of Sphericity”
Measure: MEASURE_1
Epetlm"‘
Within Subjects Approx. Chi- Greenhause-
Effeet Mauchly's W Square df Sig. Geisser HuynheFeldt | Lower-bound
N4E0_Pic 857 1.721 F] 423 858 1.000 _500
WARD_Cosgrusncy 1.000 .oo0 0 ) 1.000 1.000 1.000
H450_Pic *
H450_Congruency 898 (208 2 K11 K113 1.000 500

Tesis the null hypﬂl‘hﬂh that the error covarianes matrix of the erthonormalized transformed ﬂ&pll'lﬂll‘ll
variables ie proportional to an identity matrix.

a. Design: Intercept
Within Subjects Design: N4S0_Pic + N450_Congruency * NAS0_Pic * N4S0_Congruency

b. May be used to adjust the degrees of freadom for the averaged tests of significance. Corrected tests
are displayed in the Tests of Within.Subjects Effects table.
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Measure: MEASURE 1

Tests of Within-Subjects Effects

Type il Sum of| Parial Eta
Saurce Squares df Meoan Square F Sig. Squared
MAED_Pic Sphericity
Mkiniia 2.T08 2 1.398 830 ETT .023
Gresnhouses
S 2708 1.917 1.458 LY 308 023
Huynh-Feldt 2788 2.000 1.308 830 388 023
Lowersbaund 2.7T98 1.000 2708 830 341 .023
N488_Pic Sphericity
i i e e 120,188 B0 1.502
Gregnhouse
ok 120.185 | T6.888 1.587
HuynheFeldt 120.185 | 80.000 1.502
Lower-baund 120,185 | 40.000 3.008
H450 uenc
_Coagruancy  Spier) 228 1 228 AB1 _&81 .004
Grecnhouses
i (228 1.000 228 A8t 601 004
Hisynh-Feldt (238 1.000 328 481 801 .on4
= Lowersbaund 228 1.000 .228 181 681 004
Error Spharicity
(N48D_Congrusncy Assumed BE.7T1 40 1.418
' Greenhouges
i BE.TT1 | 40.000 1.418
Huynh-Feldt BE.7T1 | 40.000 1.418
Lower-baund BE.TTH | 40.000 i.418
H450_Pic * Spheric
N480_Congrusncy Assumed ERET 2 1.568 1.307 .2TE .32
Grecnhouses
o 1138 1.088 1.578 1.307 .2TE .32
Huynh-Feldt 3138 2.000 1.588 1.307 .2TE .32
Lowersbaund 3.138 1.000 3.138 1.307 280 .032
Error Spharicity
NASO_PicNdSO_  Assumed 95945 B0 1.188
angruency) Greenhouses
Gaisser 95.845 | To.578 1.208
Huynh-Feldt 95.945 | 80.000 1.188
Lower-baund 95845 | 40.000 2308
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Measure: MEASURE 1

Tests of Within-Subjects Contrasts

Type ll Sum of Partial Eta
Saurce N450_Pic N450_Congruency Squares df Maan Squane F Sig. Squared
N450_Pic Linear .DO8 1 008 006 L 000

Qruadratic 2.TB8 1 2.7T88 1.603 .213 039
Error{M450_Pic) Lineas 50.638 40 1.268

Cruadratic 69,560 40 1.738
MR Camgruancy i 228 1 .228 81 691 004
Errar Linaar
Eum_{:ang.-mq BB.TT1 40 1.418
M4E80_Pic * Linear Linear 2.530 1 2.830 1.988 188 047
M450_Congrusnty =

Quadratic  Linaar .BOB 1 B08 Ed4 ABE 013
Errol Li Li
[mﬁ]_ma*um_ neas near 51.420 40 1.286
Congrusncy) Quadratic  Linear 44 518 40 1.113

Tests of Betwean-Subjects Effects
Measure: MEASURE 1
Transformed Variable: Average
Type Il Sum of Partial Eta

Source Squares df Mean Square F Sig. Squared
Intercept 4.043 1 4.043 AT0 .6B2 .004
Error 951.890 40 23.797

Estimated Marginal Means

1. Grand Mean

Measure: MEASURE 1

95% Confidence Interval

Mean Std. Ermor | Lower Bound | Upper Bound
-.128 L3114 -. 7567 .500
2. N450_Pic
Measure: MEASURE_1
95% Confidence Interval

N450 Pic Mean Std. Error | Lower Bound | Upper Bound
1 =210 330 -.B78 457
2 022 L2087 =579 623
3 =197 360 =924 .530

Measure: MEASURE 1

3. N450_Congruency

95% Confidence Interval
N450_Congruency Mean Std. Error | Lower Bound | Upper Bound
1 -.098 L322 -.749 554
2 -.159 318 -.B01 484

120



AFFECT AND COGNITIVE CONTROL

4. N450_Pic * N450_Congruency

Measure: MEASURE 1

95% Confidence Interval
N450_ Pic Hm_ConErunncy Mean Std. Error | Lower Bound | Upper Bound
1 1 -.339 380 -1.107 428
2 -.081 327 - 742 579
2 1 123 .340 -. 565 B11
2 -.078 298 -.6B0 523
3 1 -.077 .354 -.792 .638
2 -.316 408 -1.141 .508
Profile Plots
Estimated Marginal Means of MEASURE_1

200000000

00000000

000000000~

- 100000000

-. 200000000

Estimated Marginal Means

- 300000060

- 400000000

|'-“_'-

N450_Congruency
1|
=2

—_

N450_Pic

L —
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ERP Data: Conflict SP

GLM FleasCol Congruent FostCEFPleasCol Incongruent FostCSBuetCol Congruent

PostCEP

HeutCol_Incongruent FostCEHInpleasCol Congruent FostCEMnpleasCol_Incong

ruent_PostCSF

JHEFRACTORConfl ictS5F_Picl Folynomial ConflictSF_Cong2 Polynomial

/HMETHOD=SSTYEE(3)

JPLOT=PROFILE(Conflict5P_Pic¢ConflictsP_Cong

JEMMEANS=TABLES(OVERALL)

JEMMEANS=TABLES{Conflicts P_Pig COMEARE ADJ(LSD)
JEMMEANS=TABLES({ConflictSF_Cong COMEARE ADJ(LSD)

/EMMEANS=TABLES{ConflictSPF PicCeonflictSP_Cong

/PRINT=DESCRIPTIVE ETASQ
JCRITERIF=ALPHA(.05)

/MEDESIGHConflicts F_PicConflict3F_CongConflict5P_PicConflict3F_Cong

General Linear Model

Notes
Output Created 17-0CT-2016 18:18:...
Comments
Input Data IUsers/larsonresearchi
IDownloads/PosAff_INS
_B.11.16 (2).5av

Active Dataset DataSet1

Filter <none>

Weight <none>*

Split File <none>

N of Rows in a1

Working Data File

Missing Value Definition of User-defined missing
Handling Missing values are treated as
missing.

Cases Used Statistics are based on
all cases with valid data
for all variables in the
model.
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Notes

Processor Time
Elapsed Tima

GLM
PleasCol_Congruent_Post
C5P
PleasCol_Incongruent_Po
stCSP
MuetCol_Congruent_Post
5P

NeutGol_incongruent_Fo
stCSP
UnpleasCol_Congruent P
ostC5P

UnpleasCol_Incongruent_

MSFACTOR=ConflictSP_
Pic 3 Polynomial
ConflictSP_Cong 2
Polynomial
IMETHOD=S5TYPE(3)
IPLOT=PROFILE
(ConflictSP_Pic*Conflict5P
_Cong)
TEMMEANS=TABLES

(OVERALL)
/EMMEANS=TABLES
(ConflictSP_Pic)
COMPARE
/EMMEANS=TABLES
(ConflictSP_Cong)
COMPARE ADJ{LSD)
JEMMEANS=TABLES
(ConflictSP_Pic*ConflictSP
_Cong)
IPRINT=DESCRIPTIVE
ETASQ
ICRITERIA=ALPHA(.05)

MWSDESIGN=ConflictSP_P
ic Conflict5P_Cong
ConflictSP_Pic*ConflictSP
_Cong.

00:00:00.17
00:00:01.00

123



AFFECT AND COGNITIVE CONTROL

Within-Subjects Factors
Measure: MEASURE 1

ConflictSP_Pic  GonflictSP_Cong

Dependent
Variable

PleasCol_Con
gruent_PostC
o
PleasCol_Inco
ngruent_Post
CSP

NuetCol_Con
gruent_PostC
&

NeutCol_Inco
ngruent_Post
C5p

UnpleasCol_
Congruent_P
ostCSP
UnpleasCol_|
ncongruent_P
ostCSP

Descriptive Statistics

Mean Std. Deviation N
PleasCol_Congruen
t PostCSP 1.61630968 | 2.06162740 41
PleasCol_Incongru
e P 210648675 | 1.71230542 41
NuetCol_C
Postcss | IUEM 4 07118963 | 2.30889307 41
NeutCol_Incongru
nt. PostCSP 1.75250623 | 1.81387107 41
u,_m"ﬂ'fmgf“"“r 799106788 | 2.00026836 41
UnpleasCol_|
e Pootcse 9l 2.30728691 | 1.96002498 41
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Multivariate Tests®

Partial Eta
Effect valus F Hypothesis of | Errer di 2. Squared
ConfictSP_Pic Fillars Trace 122 | z.704F z.000 | 38.000 LT 122
Wilks' Lambda TR | 2.704® 2.000 | 39.000 .0ED 22
Hotelling's Trace 438 | 2.704% 2.000 | 39.000 .0ED A2z
Roy's LargestRoot| 429 | 2.704" 2.000 | 39.000 .0BD 22
ConfictSP_Cong _ Pillais Trace 349 | 21.387°F 1.000 | 40.000 LT 348
Wilks® Lamibda 881 | 21.387° 1.000 | 40.000 000 L3498
Hotelling's Trace _B35 | 21.307° 1.000 | 40.000 .ooo .348
Rey'sLargestRoat|  gag | 5q.3p70 1.000 | s0.000 000 L3489
ConflictSP_Pic*  Pillal's Trace 183 | 4.376" 2.000 | 38.000 01 ETE]
Canfic3P_Cond yyiike’ Lambda BT | 43780 2.000 | 39.000 .08 183
Hotelling's Trace 224 | 4.378° 2.000 | 39.000 018 183
RoyslagestRoal| 554 | g.378% 2.000 | 38.000 L0189 183
a. Design: Intercept
Within Subjects Design: ConflictSP_Pic + ConflictSP_Cong + ConflictSP_Pic * ConfliciSP_Cong
b. Exaet statistic
Mauchly's Test of Sphericity”
Measure: MEASURE 1
Epsilon”
Within Subjects Approx. Chi- Greenhouse
Effect Mauchly's W Sepuane df Sig. Gusser Huynh-Feldt | Lower-bound
ConflictSP_Pic 968 1.233 F] _540 70 1.000 500
CarfBelSP_Cang 1.000 .00 0 : 1.000 1.000 1.000
ConflictSP_Pic *
oAt Cong 888 BEH 2 TH4 888 1.000 500

Tests the null h‘f{lﬂmﬂh that the error covariance matrix of the orthonormalized transformead ﬂml‘lﬂil‘ll
wariables is proportional to an identity matrix.
a. Design: Intercept

Within Subjects Design: ConfBciSP_Pic + ConllictSP_Cong + ConfictSP_Pic * ConflictSP_Cang

b. May be used to adjust the degrees of freadem for the averaged teste of significancs. Corrected tests
are displayed in the Tests of Within-Subjects Effects table.
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Measure: MEASURE 1

Tests of Within-Subjects Effects

Type Wl Sum of] Partial Eta
Sourcs Spuares dF Mean Square F Sig. Squared
FABNLER. ok | .088 2 4543 | 2.048 053 071
Grecnhouses
syl o.088 | 1.940 4684 | 3048 088 474
Huynh-Faldi o088 | 2000 4543 | 3048 053 71
Lowsrbound 9.086 | 1.000 2.086 | 3.048 088 AT1
Efrod B
(ConfictSP_Pic) by 118.308 &0 1.481
Gresnhouses
el 118.306 | 77.568 1.538
Huynh-Feldt 118,306 | B0.000 1.481
Lowar-bond 119.308 | 40.000 2,983
Conticon cong  SyRency 48.338 1 48338 | 21.387 000 348
e 48.338 | 1.000 48,338 | 21.387 000 348
Huynh-Faldi 48.338 | 1.000 48.338 | 21.387 008 348
= Lowsrbound 48.338 | 1.000 48.338 | 21.387 000 348
Mﬂ'“ﬂp Cong) by 80,364 40 2.288
eiga 80.364 | 40.000 2.288
HuynheFeldt 90.364 | 40.000 2.268
Lowsr-bound 90.364 | 40.000 2,288
:
g:ﬁﬂﬁ-ﬁt‘: S‘PM'E" !I'? 12,338 2 g.17a | 4.788 011 A07
Srnhoes- 12338 | 1872 6.268 | 4.7EE 011 A07
Huynh-Faldi 12338 | 2000 6470 | 4.7EE 014 A07
Lower-bound 12.338 | 1.000 12.338 | a4.788 038 A07
(ConflictSP_Pic'Con .I.uum:'lr 103.081 Ll 1.288
P_Carig) Greenhouse
bl 103.081 | To.B64 1.307
HuynheFeldt 103.081 | BO.000 1.288
Lowar-bodnd 103.081 | 40.000 2.577
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Tasts of Within-Subjects Contrasts

Typa Il Bum of Fartial Exa
Sourco GonflictSP_Fic  ConflictSF_Comg Squanss dt Maan Squan F Sig- Squarod
ConlictSP_Pic Lingar 4154 1 4.154 2_484 123 058

G 4.935 1 4.935 31.762 0B OBE

Ermor Lingar E 40 1.671
(CanfictSF_Pid “guadratic 52488 a0 1.312
ConfictsP_Cong Lingar 48.338 1 48.338 | =1.387 000 _343
m[cum, Eongl L 20,364 10 2.258

| ConflictSF_Pic®  Lingar Lingar 11.044 1 11.044 | B8543 _00% ATE
ConflictSF_Cang o adratic Lingar 1.285 1 1.285 1.008 321 026
Error . Linar Lingar 51.707 a0 1.293
AictSP_Cong) Guadratic Lingar 51.384 40 1.285

Tests of Between-Subjects Effects
Measure: MEASURE 1
Transformed Variable: Average
Type Il Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Intercept 639.3539 1 639.353 40.363 000 502
Error 633.605 40 15840
Estimated Marginal Means
1. Grand Mean
Measure: MEASURE 1
55% Confidence Interval
Mean Std. Error | Lower Bound | Upper Bound
1.612 254 1.08% 2.125
2. ConflictSP_Pic
Estimates
Measure: MEASURE 1
#5% Confidence Interval

ConflictSP_Pic Mean 5td. Error | Lower Bound | Upper Bound
1 1.871 .263 1.340 2.403
2 1.412 .296 B14 2.010
3 1.553 270 1.008 2.09%
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Pairwise Comparisans
Measure: MEASURE_1

85% Confidence Interval for
Differanca®
Mean

{l) ConflictSP_Pic  [J) ConflictSP_Pic | Difference (1-J)| Std. Error Sig” Lower Bound | Upper Bound
1 F FrT 196 .0zd 064 .B55
3 318 202 A3 -.080 76

2 1 -.460° 96 024 -.B55 -.064
3 - 141 ATd A0 -.482 209

3 1 - 318 .202 AZ3 .. T26 080
2 AdA ATd AT -.208 482

Based on estimated marginal means
*. The mean difference Is significant at the
b. Adjustment for multiple comparisens: Least Significant Difference (equivalent to no adjustments).

Multivariate Tests

Partial Eta

Value F Hypothesis df | Error df Sig. Squared
Pillai's trace A22 27047 2.000 39.000 080 122
Wilks' lambda BT8 2.704" 2.000 35.000 080 122
Hotelling's trace 138 2.704" 2.000 3s.000 .080 122
Roy's IH.I'EHEI root 138 2.704° 2.000 35.000 .080 122

Each F tests the multivariate effect of ConflictSP_Pic. These tests are based on the linearly
independent pairwise comparisons among the estimated marginal means.

a. Exact statistic

3. ConflictSP_Cong

Estimates

Measure: MEASURE 1

95% Confidence Interval

ConflictSP_Cong Mean Std. Error | Lower Bound | Upper Bound
1 1.16% 284 594 1.744
2 2.055 257 1.535 2.576
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Measure: MEASURE 1

Palrwise Comparisons

5% t.nnflua-rlmlngervnr for
Differance

Mean
{l) ContliciSP_Cong () ConflictSP_Cong) Difference (I-J)| Std. Errer sg." Lower Bound | Upper Bound
1 2 - 887 182 000 -1.274 -.498
Z 1 BET 182 000 498 1.274

Based on estimated marginal means
*. The mean ditference is significant at the
b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Multivariate Tests

Partial Eta

Value F Hypothesis df | Error df Sig. Squared
Pillai's trace 348 | 21.397° 1.000 40.000 .aoo 348
Wilks' lambda 651 21.397° 1.000 40.000 oo 348
Hotelling's trace .535 | 21.397° 1.000 40.000 oo 348
Roy's largest root 535 | 21.397° 1.000 40.000 0o 348

Each F tests the multivariate effect of ConflictSP_Cong. These tests are based on the linearly

independent pairwise comparisons among the estimated marginal means.

a. Exact statistic

Measure: MEASURE 1

4. Conflict5P_Pic * Conflict5P_Cong

95% Confidence Interval
ConflictSP_Pic ConflictSP_Cong Mean Std. Error | Lower Bound | Upper Bound
1 1 1.636 322 986 2.287
2 2.108 267 1.566 2.647
2 1 1.071 360 L343 1.79%9
2 1.753 284 1.178 2.327
3 1 798 312 168 1.430
2 2.307 306 1.689 2.8926

Profile Plots
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Estimated Marginal Means of MEASURE_1

2.500000000

2.000000000

1.500000000

Estimated Marginal Means

1.000000000

S00000000

T-TEST PAIRS=PleasCol_Congruent PostCSEleasCol_Congruent PostCSBiuetCol_Con

gruent_PostCSEWITH

OUnpleasCol Congruent PostCSBluetCol Congruent FostCSHInpleasCol Congruen

t_Post{SE (BAIRED)
FORITERIA=CI(.9500)
fMISSTHE=ANALYS IS,

T-Test

ConflictSP_Pic

ConflictSP_Cong
—A
—2
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Notes

Qutput Created
Comments
Input Data

Active Dataset

Filter

Weight

Split File

N of Rows in

Working Data File
Missing Value Definition of
Handling Missing

Cases Used
Syntax
Resources Processor Time

Elapsed Time

2B-0CT-2016 23:55:...

IUsersilarsonresearchi/
Desktop/PosAff_INS_8.
11.16 (5).5av

DataSet1

<mone>

<none®

<none>

41

User defined missing
values are treated as
missing.

Statistics for each
analysis are based on
the cases with no
missing or out-of-range
data for any variable in
the analysis.

T-TEST
PAIRS=PleasCol_Congru
ent_PostCSP
PleasCol_Congruent_Post
CSP

NuetCol_Congruent_Post
CSP WITH

UnpleasCol_Congruent_P
ostC5P
NuetCol_Congruent_Post

CsP

UnpleasCol_Congruent_P

ostCSP (P
ICRITERIA=CI{.8500)
IMISSING=ANALYSIS.

00:00:00.00
00:00:00.00
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Paired Samples Statistics

5td. Error
Mean N Std. Deviation Mean
PleasCaol_C
i t i S e 1.63630969 41 2.06162740 Sz1av2107
UnpleasCal_C
ot Postcap Y | 799106788 41 | 2.00026836 | .312389435
PleasCol_C
i s o E SRR BN T T 41 | 2.08162740 | 321872107
NuetCol_C
:mﬂuﬂi m—— 1.07118569 41 2.30689307 AE0276169
Pair3 MNuetCol_Congruen
! PoStCSP 1.07118969 41 | 2.30689307 | 360276169
UnpleasCal_C
uent_ PostCSP | 798106788 41 | 2.00026836 | .312389435
Paired Samples Correlations
L] Correlation Sig.
Pair 1 PleasCol_Congruen
t_PostCSP &
UnpleasCol_Congr 41 525 000
uent PostCOP
Pair2? PleasCol_Congruen
t PostCSP &
MuetCol_Congruen 41 630 .o0o
_PostCSP
Pair3 MNuetCol_Congruen|
_PostCSP &
UnpleasCol_Congr 41 645 000
uent_PostCSP
Paired Bamplas Tasn
Faired Difkeronces
85 Confidunce lniardal of o
Ead, Ermor Ditlarenta
Muan ‘Bdl. Devilatian el Loyt Uppar ] of Sig. (I-ailad)
Pair 1 PleasCol Congruon
wm“ NesCal Conge| 17202802 | 19818418 | 30S24ptr | 212188122 | tas22isen | 2700 40 a0
Pair 2 %ww
umlﬁ&“ruﬂr 585128003 185157181 28541 3984 -.D31833TE 1.1E62173TT 1.843 40 B3
Pair 3 MusCal Congruae
"MDI; Cangr L2TIDETESS 1.834E090DE LZBEES1TESX - B08RE11E -BE511589T8 950 40 .34

T-TEST PAIRS=PleasCol_Incengruent_ PFostlSHEleasCol_Incongruent_FostCSBleutCol

_Incongruent_FostCS5E

WITH UnpleasCol_Incongruent FostCSMeutCol Incongruent PostCSHinpleasCol

_Incongruent_ FostCSF
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(EATRED)

JCRITERIFCI(.9500)
/MISSING=AMALYSIS,

T-Test

MHotes

Comments
Input

Missing Value
Handling

Qutput Created

Data

Active Dataset
Filter

Weight

Split File

M of Rows in
Working Data File

Definition of
Missing

Cases Used

Processor Time
Elapsed Time

29-0CT-2016 00:05:...

IUsersilarsonresearchi
IDesktop/PosAff_INS_B.
11.16 (5).5av

DataSet1
“none>
<none>
“none>

41

User defined missing
values are treated as
missing.

Statistics for each
analysis are based on
the cases with no
missing or out-of-
range data for any
variable in the analysis.

T-TEST
PAIRS=PleasCol_Incongr
uent_PostCSP
PleasCol_Incongruent_P
OSSP
MeutCol_Incongruent_Po
stC5P

WITH
UnpleasCol_Incongruent
_PostCSP
MeutCol_Incongruent_Po
stCSP

UnpleasCol_Incongruent
PostCSP

~ (PAIRED)
ICRITERIA=CI{.9500)
IMISSING=ANALYSIS.

00:00:00.00
00:00:00.00
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Paired Samples Statistics

5td. Error
Mean ] Std. Deviation Mean
PleasCol_Incon
L Dan AN 3 A054RETE 41 | 1.71230542 | 267417179
UnpleasCol_|
et Poecse. ] 2.30728691 41 | 1.96002498 | 306104474
Pair? PleasCol_Incon
e AT PTTI T 41 | 1.71230542 | 267417179
NeutCol_I
mwm—?,:“"“:] 1.75250623 41 | 1.81997107 | .284231728
i MeutCol_I
PO K Pocae O s.aszeeeay 41 | 1.81997107 | .284231728
UnpleasCol_Incong
rusnt, PosiCEP 2.30728691 41 | 1.96002498 | .306104474
Paired Samples Correlations
N Correlation Sig.
Pair1 PleasCol_Incongrus
nt_PostCSP &
UnpleasCol_Incong a1 -T10 -oo0o
ruent_PostCSP
Pair2 PleasCol Incongrus
nt_PostCSP &
MeutCol_Incong 41 703 -0oo
nt_PostCSP
Pair3 MNeutCol_Incong
nt_PostCSP &
UnpleasCol_Incon 41 T30 000
ruent_PostCSP
Padred Basnplos Test
Pairedl Dilierances
5% Confidenca imaral of tha
Sad. Ervoe Ditlaraa
Muan Sl Dervialion Wan Loyt Uppar 1] of Sig. (2-iailad)
Pair 1 PhaasCol_incongrus
Unrioaacal jncong| - 20880018 | 1.4tssmssz | 2pizerrae | -savmevss | zeszevaze | sne &0 268
Pair? FleasCo rusd
W;‘M .AEXBES520 1.38510158 213155048 -.DTEESETY -TE4859739 1.688 40 108
ni_PestisP
Pakr3  Nemtoe econgreg
UnpleasCol -Mml -.554THDEE 1.334T18T4 SZ1TETEE -.555DOTER - 11455375 -2.E4T 4D .15
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Appendix B

Power Analysis: Small Effect

135

F tests - ANOVA: Repeated measures, within factors

Analysis:

Input: Effect size f

o err prob

0.05

Power (1-P err prob)
Number of groups
Number of measurements
Corr among rep measures
Nonsphericity correction €

Output: Noncentrality parameter A

Critical F

Numerator df

Denominator df

Total sample size

Actual power

Power Analysis: Medium Effect

A priori: Compute required sample size

0.1

13.0800000
2.2307082
5.0000000
540

109
0.8042303

F tests - ANOVA: Repeated measures, within factors

Analysis: A priori: Compute reguired sample size

Input: Effect size f = 0.25
O err prob =

0.05

Power (1-P err prob) 0.80
Number of groups 1
Humber of measurements 6
Corr among rep measures = 0.5
Nonsphericity correction £ = 1

Output: Noncentrality parameter A 14.2500000
Critical F 2.3156892
Humerator df 5.0000000
Denominator df 90.0000000
Total sample size 19
Actual power = 0.8198474
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Power Analysis: Large Effect

F tests - ANOVA: Repeated measures, within factors

Analysis:
Input:

0.05

Output:

A priori: Compute required sample size
Effect size £ = 0.4
0 err prob =

Power (1-P err prob) = 0.80
Number of groups = 1
Number of measurements = 6
Corr among rep measures = 0.5
Nonsphericity correction & = 1

Noncentrality parameter A = 15.3600000

Critical F = 2.4B51432
Numerator df = 5.0000000
Denominator df = 35.0000000
Total sample size = 8

Actual power = 0.8111719
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Footnotes

"While the method of examination for the valence conditions on cognitive control processes
focused on participants with elevated anxiety and depressive scores as well, we did rerun
analyses on the participants below the cut off scores. Analyses indicated differences between the
P300 (main effect of valence in all participants; no main effects in below cut-off score
participants), cue-related slow wave (main effect of valence in all participants; no significant
differences in below cut-off score participants), conflict SP (main effect of congruency, valence,
and interaction of valence with congruency in all participants; only main effect of congruency in
below cut-off score participants), accuracy (main effect of cue and delay with an interaction of
valence, cue, and delay among all participants; only main effect of valence in below cut-off score
participants), and response times (main effect of cue and delay in all participants; no main effects
or interactions in below-cut off score participants). These differences are likely some
combination of decreased statistical power and potential neural differences between those with
high negative affect and lower negative affect. Future studies comparing those with high and low
negative affect are needed to address this possibility.
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