did not respond to high arousal words less efficiently relative to medium arousal words.
DIT Prediction 3—Supported only by 3b

Based on previous research in support of DIT (Keil & Freund, 2009; Wurm,
2011), a significant Age x Valence interaction was predicted. Specifically, as age
increased the effect of valence should increase due to age-related cognitive decline
(Labouvie-Vief et al., 2009; Wurm, 2011).

DIT Prediction 3a. The prediction based on DIT was that positive words would
be responded to less efficiently relative to neutral words, as age increased because it will
be more difficult to disengage from positive information. In the current study, as age
increased, participants did not respond to positive words more slowly and less efficiently
relative to neutral words.

DIT Prediction 3b. The prediction based on DIT was that negative words would
be responded to more efficiently relative to neutral words, as age increased because it
will be easier to disengage from negative information. In the current study, as age
increased, participants responded to negative words faster and more efficiently relative to
neutral words.

DIT Prediction 4—Not Supported

According to DIT, older adults may show positivity effects as a way to simplify
their information processing due to age-related cognitive decline (Labouvie-Vief et al.,
2009; Wurm, 2011). Therefore, according to DIT, positivity effects should emerge early
(i.e., within 500 ms of stimulus onset), reflecting the use of low-effort, and relatively
automatic processing due to age-related cognitive decline (Isaacowitz et al., 2009;

Labouvie-Vief, 2003). In the current study, with increasing age, the difference in
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participants” MD for positive words and for high arousal words did not occur relatively
early in the trial, and instead occurred at approximately 576 ms and 566 ms, respectively.
DIT Prediction 5—Not Supported

Another prediction based on DIT is that there would be a significant Age x EC x
Valence interaction (Wurm, 2011). More specifically, as age increased and cognitive
resources decreased, larger effects of valence would be observed.

DIT Prediction 5a. Regardless of arousal, the prediction based on DIT was that
positive words would be responded to less efficiently relative to neutral words, as age
increased and EC decreased, because it will be more difficult to disengage from positive
information. In the current study, with increasing age and increasing EC, participants
responded faster to positive words relative to neutral words.

DIT Prediction 5b. Regardless of arousal, the prediction based on DIT was that
negative words would be responded to more efficiently relative to neutral words, as age
increased and EC decreased, because it will be easier to disengage from negative
information. In the current study, regardless of arousal, age, and EC, participants did not
respond faster or more efficiently to negative words relative to neutral words.

DIT Prediction 6—Not Supported

Another prediction based on DIT was that there would be a significant Age x EC
x Arousal interaction (Wurm, 2011). More specifically, as age increased and cognitive
resources decreased, larger effects of arousal were expected.

DIT Prediction 6a. Regardless of valence, the prediction based on DIT was that
low arousal words should be responded to more efficiently relative to medium arousal

words, as age increased and EC decreased, because it will be easier to disengage from
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low arousing information. In the current study, participants did not respond faster or more
efficiently to low arousing words relative to medium arousing words, regardless of age,
EC, and valence.

DIT Prediction 6b. Regardless of valence, the prediction based on DIT was that
high arousal words should be responded to less efficiently relative to medium arousing
words, as age increased and EC decreased, because it will be more difficult to disengage
from high arousing information. In the current study, participants did not respond slower
or less efficiently to high arousing words relative to high arousing words, regardless of

age, EC, and valence.

Overall Evaluation of SST and DIT

To summarize, some of the results of the current study are consistent with SST
and some of the results are consistent with DIT, but neither theory was completely
supported by the complete set of data. More specifically, four of the eight SST
predictions — and two of the 10 DIT predictions — were supported (see Table 17).
Additionally, it is not only a matter of how many predictions are supported; some
predicitions are crucial to the theory (SST predictions 4b and 4c). In both cases SST
comes out the “winner” and DIT would have particular difficulty accounting for the
complete set of results. The fact that some of the predictions, including two crucial
predictions, of SST are supported by the data may be somewhat suprising, considering
that SST was developed to reflect intentional and motivational processes, as opposed to
Stroop performance or responses to words. However, the results of the current study

cannot be fully explained by either SST or DIT.
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Table 17. Summary of predictions that were supported and by which dependent variable.

Prediction RT MD MD-time IT
SST 1 — linear effect of age v v

SST 3 — positivity effects occur late v v v

SST 4b — as age and EC increases, v

shift away from negative information
SST 4c — as age and EC increases,

shift towards positive information v v v
DIT 2a — low arousing words are

less attention grabbing, as age v

increases

DIT 3b — as age increases, shift v

away from negative information

Perhaps a hybrid - or a dual-process - model might better account for the data
obtained in the current study. | am not the first to propose a dual-process view. Gronchi,
Righi, Pierguidi, Giovannelli, Murasecco, and Viggiano (2018) proposed that the
positivity effect could be observed due to the automatic processing of positive over
negative information, and that during controlled processing, negative information is
selectively avoided. However, the current study’s findings are inconsistent with Gronchi
et al.’s dual-process view, possibly due to differences in task (e.g., dot probe, emotional
Stroop) or stimuli (e.g., faces, words). Low arousing positive words were responded to
slower and less efficiently relative to neutral words, as age and EC increased.
Additionally, initiation times for low arousing negative words were faster relative to
neutral words, as age and EC increased. Therefore, | propose that positivity effects are a
result of selectively attending to positive information and the automatic avoidance of
negative information, with increased age. My proposed model accounts for the following
findings that neither SST nor DIT (nor the Gronchi et al. model) predicted; as age

increases, participants respond more efficiently to negative and high arousing words; and
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as age and EC increase, participants respond slower to low arousal positive words.
However, the proposed model would be unable to account for the finding that participants
to responded faster to positive words, as age and EC increased. The model | have
proposed is rather simple; a more complex model will likely need to be developed. For
example, perhaps dichotomizing influences as either automatic avoidance or controlled
selective attention is off the mark. Instead, a more complex and nuanced model that
considers the simultaneous and continuous influences of selective top-down — and
bottom-up — attention would more accurately capture the full range of processing effects.
Furthermore, there may be no single model that is the best at explaining positivity effects,
instead a model may be required for each specific context (e.g., pictures of scenes, words,

faces, social preferences, etc.) or a subset of contexts.

Comparison with Previous Research

Wurm et al. (2004a) found that older adults were slower responding to high
arousing words than medium and low arousing words. However, in the current study, as
age increased, participants’ responses for high arousing words were not significantly
longer relative to medium arousing words. This inconsistent finding could be due to
differences in response types (e.g., verbal, mouse tracking), type of stimuli (e.g., only
looking at arousal, arousal x valence), or not controlling for age-related motor
differences. Ashley and Swick (2009) found evidence of positivity effects (i.e., more
efficient processing of negative words) using a mixed presentation, consistent with the
current study. LaMonica et al. (2010) found evidence of a linear trend of positivity effects
(i.e., more efficient processing of emotional information than neutral information).

However, | found that participants only responded more efficiently to negative words
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relative to neutral words, as age increased. These differences could be explained by
differences in stimuli (e.g., high arousing negative and positive words compared to low
arousing neutral words). In fact, | found that high arousing words were responded to
equivalently relative to medium arousing words. Additionally, Wurm (2011) found that
older adults with lower cognitive resources had a smaller Arousal x Valence interaction.
However, in the current study, participants responded less efficiently to low arousing
positive words relative to neutral words, but only as age and EC increased. These
inconsistent findings could be due to differences in task (e.g., lexical decision, emotional
Stroop), number of stimuli (e.g. 40, 108), or response type (e.g., button press, mouse
tracking).
Evaluation of Mouse Tracking

The use of computer mouse tracking was beneficial in capturing precisely when
the MD peaked throughout the course of each trial, a measurement that is not possible
using a simple button press response. As mentioned previously, the current results
demonstrate that with increasing age and EC, participants maximally deviated later in the
trial for low arousing positive words relative to neutral words and for high arousing
negative and positive words relative to neutral words. Nevertheless, the question remains
precisely when these effects begin to emerge during each trial. Although this question is
beyond the scope of the current dissertation analyses, I plan to investigate this question in
the future by examining the movement trajectory (x-coordinates) more closely, and its
evolution over time. According to SST, differences in x-coordinates (e.g., between low

arousing positive and low arousing neutral words) should begin to emerge relatively late
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in the trial. According to DIT, such differences in x-coordinates should begin to emerge
relatively early in the trial.

It is important to note that although there was a misalignment of task goals —
responding as quickly and as accurately as possible — and participants’ chronic goals
(e.g., future-oriented and present-focused goals; Reed et al., 2014), which has been
known not to produce positivity effects, evidence of positivity effects was obtained in the
current study. | argue that this may be the result of using a more sensitive measure (i.e.,
computer mouse tracking) that recorded participants responses at various points in the
trial (i.e., MD-time, IT).

Conclusion

Since this is the first exploration of the effects of valence, arousal, and age in an
emotional Stroop task using computer mouse-tracking, | recommend future replications
building on the current project. More specifically, future work should examine the effects
of valence, arousal, and age in other attentional measures, such as a dot probe task. Doing
so will help to extend current knowledge regarding how the processing of emotional
information differs across the adult lifespan, and to ensure that the obtained results are
not task specific.

One limitation of the current research is the cross-sectional study design;
consequently, there is no way to determine whether age differences are due to cohort
effects or developmental change. Future research will need to use a longitudinal approach
in order to disentangle the origin of any observed age-related differences. However, both

cross-sectional and longitudinal study designs should be pursued because each design
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provides unique information. The advantage of using a cross-sectional approach is that it
allowed me to compare many different variables simultaneously.

Another limitation of the current study is that, according to SST, positivity effects
should reflect motivational processes; however, the positivity effects obtained in the
current study may instead be due to the positively valenced words simply being more
self-relevant (Sasse, Gamer, Blchel, & Brassen, 2014). Additionally, the way | measured
EC (over the last few weeks, not necessarily simultaneously) is different from how DIT
describes EC (positive and negative simultaneously). Although I followed Spencer-
Rogers and colleagues (2010) by using the PANAS as a measure of EC, perhaps a more
direct measure of participants’ ability to simultaneously experience positive and negative
emotions would have led to different results in the analyses including EC.

The current study makes several novel empirical and theoretical contributions to
the literature on aging and attentional processes. First, the current study was the first to
examine all possible combinations across levels of word valence and arousal in an
emotional Stroop task and test competing predictions from SST and DIT. Due to
inconsistent findings in language research, the use of a full factorial design was necessary
to obtain a more comprehensive picture of how valence and arousal affects cognitive
processes, and to provide support for either SST or DIT. In the current study, | found that
how valence and arousal affect the interpretation of positivity effects depends on the
situation, which provides evidence that the effects can be driven by arousal, valence, and
the interaction between valence and arousal. Second, | measured the effect of age as a
continuous variable and included a baseline measure. This conceptualization allowed for

better statistical analyses of the effects of interest and measuring age as a continuous
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variable has begun to provide answers to novel questions (e.g., is there a linear trend or
curvilinear trend of positivity effects?) and the inclusion of the baseline measure factored
out any individual (including age) differences due to movement of a computer mouse.
The current study found evidence of a linear trend of positivity effects. By including the
baseline measure, | found that participants did not have longer RTs, with increasing age.
However, with increasing age, participants’ responses were less deviated and participants
began moving the mouse earlier (i.e, participants did not wait before initiating their
responses). Therefore, there did not appear to be a speed accuracy trade off. Third, I used
computer mouse tracking to measure the time course of the effects (e.g., RT, MD-time,
IT). This methodology makes it possible to distinguish between quantitative and
qualitative differences in performance. The current study found that with increasing age
and EC, participants maximally deviated later in the trial for low arousing positive words
and high arousing negative and positive words relative to neutral words, suggesting that
with increased age and EC, these words take more cognitive resources to process.
Furthermore, the current study found that with increasing age and EC, participants
initiated their mouse movement earlier for low arousing negative words relative to neutral
words, suggesting that with increased age and EC, there is an increased availability of
cognitive resources resulting in the ability to disengage from low arousing negative
words. Exploring underlying dynamics of the responses is crucial to obtaining a better
understanding of the cognitive processes at play. Importantly, the current study increases
our theoretical understanding of positivity effects by providing some empirical support
for SST. Although the exact nature of a new model depends on future empirical and

theoretical research in the area, the current study was successful in demonstrating the
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value of testing competing theoretical accounts using computer mouse tracking across all
levels of valence and arousal and treating age as a continuous variable across the adult

lifespan, setting the stage for future empirical investigations.
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A. Experimental Stimuli

Arousal
Valence Low Medium High
Negative
bored ache accuse
chore bawl ambulance
dreary cut bomb
droop falter deadly
false forget destroy
fatigued garbage fight
messy immoral gun
mucus infection panic
overcast loser scare
pale miserable scream
slow plead thief
tired thirst tumor
Neutral
broom awaken alert
clouds dice anxious
den feeling boom
knitting gymnast chaos
mantel ladder crush
nun nip dare
plain scrotum erupt
reserved shred explosion
sigh smirk frenzy
silent sneeze risk
sock tamper shock
square wonder startled
Positive
bird beauty adventure
blanket blossom casino
butterfly cake conquer
cozy fries cure
ease frolic dance
gentle inspire eager
peace oasis ecstasy
pillow ocean excitement
relax perfume kiss
secure reward lust
serene soothe profit
sofa sun quick
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B. PANAS

PANAS
FOR LRL USE:

Room #

Participant #
(credits) OR $.

Experiment

Date

Experimenter
Instructions: This scale consists of a number of words that describe different feelings
and emotions. Read each item and then mark the appropriate answer in the space

next to that word. Indicate to what extent you have felt this way during the past few

weeks. Use the following scale to record your answers:

1 2 3 4 5
very slightly a little moderately quite a bit extremely
or not at all

interested ______irritable
distressed _ alert
excited __ ashamed
upset ______inspired
strong ______nervous
______guilty ______determined
scared ______ attentive
hostile _____jittery
enthusiastic ______ active
______ _proud ___ afraid
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J. Debriefing Form

STATE

¢
% Cleveland State University

DEBRIEFING FORM
SAMANTHA E. TUFT, DOCTORAL CANDIDATE: S.TUFT @VIKES.CSUOHIO.EDU, (216) 687-3834
DR. M°LENNAN, FACULTY ADVISOR: C.MCLENNAN@CSUOHIO.EDU, (216) 687-3750

LANGUAGE RESEARCH LABORATORY — UNION BUILDING 653
CLEVELAND STATE UNIVERSITY: DEPARTMENT OF PSYCHOLOGY

Thank you for your participation in this experiment today! In the Language Research
Laboratory, we are interested in discovering how people understand spoken and written
language. Specifically, we are interested in learning how word meaning might affect your

performance on cognitive tasks.

Thanks again for your participation in this experiment. If you have friends participating in
experiments in this laboratory, please keep the purpose of this experiment confidential

in case we ask them to participate in the future.

Any data you have provided will be kept confidential. Any information you provided

relating to perceptual impairments will not be tied directly to your name.

If you have any further questions about this experiment, please feel free to ask. You may
also contact the Language Research Laboratory at (216) 687-3834 if you have questions

later that you wish to have answered.

Please follow us on Facebook or Twitter:

n https://www.facebook.com/languageresearch

I:J @CSULRL

124



