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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  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  EC  

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  EC 

 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 ✔ ✔   

SST 3 — positivity effects occur late ✔ ✔ ✔  

SST 4b — as age and EC increases, 

shift away from negative information 
   ✔ 

SST 4c — as age and EC increases, 

shift towards positive information 
✔ ✔ ✔  

DIT 2a — low arousing words are 

less attention grabbing, as age 

increases 

✔    

DIT 3b — as age increases, shift 

away from negative information 
✔    

 

Perhaps a hybrid - or a dual-process - model might better account for the data 

obtained in the current study. I 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, I 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 I 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  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, I 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, I 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  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. I 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, I 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, Büchel, & Brassen, 2014). Additionally, the way I 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, I 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, I 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 



 83 

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, I 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. 



 85 

REFERENCES 

Allard, E. S., & Isaacowitz, D. M. (2008). Are preferences in emotional processing  

affected by distraction? Examining the age-related positivity effect in visual 

fixation within a dual-task paradigm. Aging, Neuropsychology, and Cognition, 15, 

725-743.  

Ashley, V., & Swick, D. (2009). Consequences of emotional stimuli: Age differences on 

pure and mixed blocks of the emotional Stroop. Behavioral and Brian Functions, 

5. doi: 10.1186/1744-9081-5-14.  

Barak, B. (1987). Cognitive age: A new multidimensional approach to measuring age 

identity. The International Journal of Aging and Human Development, 25, 109-

128. 

Barca, L., & Pezzulo, G. (2012). Unfolding visual lexical decision in time. PLoS ONE 

7(4): e35932. doi: 10.1371/journal.pone.0035932.  

Barrett, L. F., Lindquist, K. A., & Gendron, M. (2007). Language as context for the 

perception of emotion. Trends in cognitive sciences, 11, 327-332. 

Bates, D., Maechler, M., Bolker, B., & Walker S.(2015). Fitting linear mixed-effects 

models using lme4. Journal of Statistical Software, 67(1), 1-48. doi: 

10.18637/jss.v067.i01. 

Benton, A. L. (1967). Problems of test construction in the field of aphasia. Cortex, 3, 32-

58.  

Boersma, P., & Weenink, D. (2017). Praat: doing phonetics by computer [Computer 

program]. Version 6.0.33, retrieved 26 September 2017 from 

http://www.praat.org/ 

http://www.praat.org/


 86 

Bradley, M. M., & Lang, P. J. (2010). Affective norms for English words (ANEW): 

Stimuli, instruction manual and affective ratings. Technical report C-2, 

Gainesville, FL. The Center for Research in Psychophysiology, University of 

Florida.  

Cacioppo, J. T., Berntson, G. G., Bechara, A., Tranel, D., & Hawkley, L. C. (2011). 

Could an aging brain contribute to subjective well-being? The value added by a 

social neuroscience perspective. Social neuroscience: Toward understanding the 

underpinnings of the social mind, 249-262. 

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999). Taking time seriously: A 

theory of socioemotional selectivity. American Psychologist, 54, 165-181. 

Carstensen, L. L., & Lang F. R. (1996). Future time perspective scale. Unpublished 

Manuscript, Stanford University. 

Carstensen, L. L., & Mikels, J. A. (2005). At the intersection of emotion and cognition 

aging and the positivity effect. Current Directions in Psychological Science, 14, 

117-121. 

Carstensen, L. L., Mikels, J. A., & Mather, M. (2006). Aging and the intersection of 

cognition, motivation and emotion. In J. Birren, & K. W. Schaie (Eds.), 

Handbook of the Psychology of Aging, Sixth Edition (pp. 343-362), San Diego: 

Academic Press. 

Carstensen, L. L., Turan, B., Scheibe, S., Ram, N., Ersner-Hershfield, H., Samanez-

Larkin, G. R., ... & Nesselroade, J. R. (2011). Emotional experience improves 

with age: evidence based on over 10 years of experience sampling. Psychology 

and Aging, 26, 21-33. 



 87 

Dunajska, M., Szymanik, A., & Trempała, J. (2012). Attentional bias and emotion in 

older adults: Age-related differences in responses to an emotional Stroop task. 

Polish Psychological Bulletin, 43(2), 86-92. 

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses 

using G*Power 3.1: Tests for correlation and regression analyses. Behavior 

Research Methods, 41, 1149-1160.  

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 

sciences. Behavior Research Methods, 39, 175-191. 

Fox, J. (2003). Effect displays in R for generalised linear models. Journal of Statistical 

Software, 8(15), 1-27. http://www.jstatsoft.org/v08/i15/. 

Freeman, J. B., & Ambady, N. (2010). MouseTracker: Software for studying real-time 

mental processing using a computer mouse-tracking method. Behavior Research 

Methods, 42, 226-241. doi: 10.3758/BRM.42.1.226 

Freeman, J. B., & Ambady, N. (2011). Hand movements reveal the time-course of shape 

and pigmentation processing in face categorization. Psychonomic Bulletin & 

Review, 18, 705–712. http://doi.org/10.3758/s13423-011-0097-6 

Glisky, E. L., Polster, M. R., & Routhieaux, B. C. (1995). Double dissociation between 

item and source memory. Neuropsychology, 9, 229-235. 

Gronchi, G., Righi, S., Pierguidi, L., Giovannelli, F., Murasecco, I., & Viggiano, M. P. 

(2018). Automatic and controlled attentional orienting in the elderly: A dual-

process view of the positivity effect. Acta Psychologica, 185, 229-234. 

https://doi.org/10.1016/j.actpsy.2018.02.008 

http://www.jstatsoft.org/v08/i15/
http://doi.org/10.3758/s13423-011-0097-6
https://doi.org/10.1016/j.actpsy.2018.02.008


 88 

Grühn, D., & Scheibe, S. (2008). Age-related differences in valence and arousal ratings 

of pictures from the International Affective Picture System (IAPS): Do ratings 

become more extreme with age? Behavior Research Methods, 40, 512–521. 

http://doi.org/10.3758/BRM.40.2.512 

Grühn, D., Smith, J., & Baltes, P. B. (2005). No aging bias favoring memory for positive 

material: Evidence from a heterogeneity-homogeneity list paradigm using 

emotionally toned words. Psychology and Aging, 20, 579–588. 

http://doi.org/10.1037/0882-7974.20.4.579 

Hasher, L., & Zacks, R. T. (1988). Working memory, comprehension, and aging: A 

review and a new view. In G. H. Bower (Ed.), The Psychology of Learning and 

Motivation, Vol. 22 (pp. 193-225). New York: Academic Press. 

Incera, S., Markis, T. A., & McLennan, C. T. (2013). Mouse-tracking reveals when the 

Stroop effect happens. Ohio Psychologist, 60, 33-34. 

Incera, S., & McLennan, C. T. (2016). Mouse tracking reveals that bilinguals behave like 

experts. Bilingualism: Language and Cognition, 19, 610-620. 

Incera, S., & McLennan, C. T. (2018). Bilingualism and age are continuous variables that 

influence executive function. Aging, Neuropsychology, and Cognition, 25, 443-

463. 

Isaacowitz, D. M., Allard, E. S., Murphy, N. A., & Schlangel, M. (2009). The time course 

of age-related preferences toward positive and negative stimuli. The Journals of 

Gerontology Series B: Psychological Sciences and Social Sciences, 64B, 188-192. 

doi: 10.1093/geronb/gbn036 

http://doi.org/10.3758/BRM.40.2.512
http://doi.org/10.1037/0882-7974.20.4.579


 89 

Janschewitz, K. (2008). Taboo, emotionally valenced, and emotionally neutral word 

norms. Behavior Research Methods, 40, 1065–1074. 

http://doi.org/10.3758/BRM.40.4.1065 

Jensen, A. R., & Munro, E. (1979). Reaction time, movement time, and intelligence. 

Intelligence, 3, 121–126. http://doi.org/10.1016/0160-2896(79)90010-2 

Keil, A., & Freund, A. M. (2009). Changes in the sensitivity to appetitive and aversive 

arousal across adulthood. Psychology and Aging, 24, 668–680. 

http://doi.org/10.1037/a0016969 

Kensinger, E. A. (2008). Age differences in memory for arousing and nonarousing 

emotional words. The Journals of Gerontology. Series B, Psychological Sciences 

and Social Sciences, 63, P13–18. http://doi.org/10.1093/geronb/63.1.P13 

Knight, M., Seymour, T. L., Gaunt, J. T., Baker, C., Nesmith, K., & Mather, M. (2007). 

Aging and goal-directed emotional attention: distraction reverses emotional 

biases. Emotion, 7, 705-714. 

Krestar, M. L. (2014). Examining the effects of processing time, age, valence, and 

variation in emotional intonation on spoken word recognition (Doctoral 

dissertation). Retrieved from http://www.ohiolink.edu/etd/ 

Krestar, M., Incera, S., & McLennan, C. T. (2013). Using mouse tracking to examine the 

time course of an auditory lexical decision task. Ohio Psychologist, 60, 29-32. 

Kunzmann, U., Little, T. D., & Smith, J. (2000). Is age-related stability of subjective 

well-being a paradox? Cross-sectional and longitudinal evidence from the Berlin 

Aging Study. Psychology and Aging, 15, 511-526. 

 

http://doi.org/10.3758/BRM.40.4.1065
http://doi.org/10.1016/0160-2896(79)90010-2
http://doi.org/10.1037/a0016969
http://doi.org/10.1093/geronb/63.1.P13
http://www.ohiolink.edu/etd/


 90 

Labouvie-Vief, G. (2003). Dynamic integration: Affect, cognition, and the self in 

adulthood. Current Directions in Psychological Science, 12, 201–206.  

Labouvie-Vief, G. (2005). The psychology of emotions and aging. In M. L. Johnson 

(Ed.), The Cambridge handbook of age and aging (pp. 229– 237). Cambridge, 

UK: Cambridge University Press. 

Labouvie-Vief, G. (2009). Dynamic Integration Theory: Emotion, cognition, and 

equilibrium in later life. In V. L. Bengtson, D. Gans, N. M. Pulney, & M. 

Silverstein (Eds.). Handbook of theories of aging (2nd ed., pp. 277–293). New 

York: Springer.  

Labouvie-Vief, G., Grühn, D., & Mouras, H. (2009). Dynamic emotion- cognition 

interactions in adult development: Arousal, stress, and the processing of affect. In 

H. B. Bosworth, & C. Hertzog (Eds.), Aging and cognition: Research 

methodologies and empirical advances. Decade of behavior (2000–2010) (pp. 

181–196). Washington, DC: American Psychological Association. 

Labouvie-Vief, G., & Medler, M. (2002). Affect optimization and affect complexity: 

Modes and styles of regulation in adulthood. Psychology and Aging, 17, 571–587.  

LaMonica, H. M., Keefe, R. S., Harvey, P. D., Gold, J. M., & Goldberg, T. E. (2010). 

Differential effects of emotional information on interference task performance 

across the life span. Frontiers in Aging Neuroscience, 2, 141. 

Larsen, R. J., Mercer, K. A., & Balota, D. A. (2006). Lexical characteristics of words 

used in emotional Stroop experiments. Emotion, 6, 62-72. 



 91 

Lindquist, K.A., & Barrett, L. F. (2008). Emotional complexity. In M. Lewis, J. M. 

Haviland-Jones, & L.F. Barrett (Eds.), Handbook of emotions (3rd ed., pp. 513-

530). New York: Guilford.  

Löckenhoff, C. E., & Carstensen, L. L. (2007). Aging, emotion, and health-related 

decision strategies: motivational manipulations can reduce age differences. 

Psychology and Aging, 22, 134-146. 

MacKay, D. G., & Burke, D. M. (1990). Cognition and aging: A theory of new learning 

and the use of old connections. In T. Hess (Ed.), Aging and cognition: Knowledge 

organization and utilization (pp. 213-263). Amsterdam: North Holland. 

MacKay, D. G., Johnson, L. W., Graham, E. R., & Burke, D. M. (2015). Aging, emotion, 

attention, and binding in the taboo Stroop task: Data and theories. International 

Journal of Environmental Research and Public Health, 12, 12803-12833. 

Mackay, D. G., Shafto, M., Taylor, J. K., Marian, D. E., Abrams, L., & Dyer, J. R. 

(2004). Relations between emotion, memory, and attention: Evidence from taboo 

Stroop, lexical decision, and immediate memory tasks. Memory & Cognition, 32, 

474-488. 

Mahmood, O., Adamo, D., Briceno, E., & Moffat, S. D. (2009). Age differences in visual 

path integration. Behavioural Brain Research, 205, 88-95. 

Mather, M., & Carstensen, L. L. (2003). Aging and attentional biases for emotional faces. 

Psychological Science, 14, 409-415. 

 

 



 92 

Mather, M., & Knight, M. R. (2006). Angry faces get noticed quickly: Threat detection is 

not impaired among older adults. The Journals of Gerontology Series B: 

Psychological Sciences and Social Sciences, 61, P54-57. 

https://doi.org/10.1093/geronb/61.1.P54 

Medler, D. A., & Binder, J. R. (2005). MCWord: An On-Line Orthographic Database of 

the English Language. http://www.neuro.mcw.edu/mcword/ 

Mikels, J. A., Löckenhoff, C. E., Maglio, S. J., Goldstein, M. K., Garber, A., & 

Carstensen, L. L. (2010). Following Your Heart or Your Head: Focusing on 

Emotions Versus Information Differentially Influences the Decisions of Younger 

and Older Adults. Journal of Experimental Psychology Applied, 16, 87–95. doi: 

10.1037/a0018500 

R Core Team (2018). R: A language and environment for statistical computing. R 

Foundation for Statistical Computing, Vienna, Austria. https://www.R-

project.org/. 

Radvansky, G. A., Zacks, R. T., & Hasher, L. (2005). Age and inhibition: The retrieval of 

situation models. The Journals of Gerontology Series B: Psychological Sciences 

and Social Sciences, 60, 276-278. 

Reed, A. E., Chan, L., & Mikels, J. A. (2014). Meta-analysis of the age-related positivity 

effect: age differences in preferences for positive over negative information. 

Psychology and Aging, 29, 1–15. http://doi.org/10.1037/a0035194 

Rozin, P., & Royzman, E. B. (2001). Negativity bias, negativity dominance, and 

contagion. Personality and social psychology review, 5, 296-320. 

https://doi.org/10.1093/geronb/61.1.P54
http://www.neuro.mcw.edu/mcword/
https://www.r-project.org/
https://www.r-project.org/
http://doi.org/10.1037/a0035194


 93 

Salthouse, T. A. (1996). The processing-speed theory of adult age differences in 

cognition. Psychological Review, 103, 403-428. 

Salthouse, T. A. (2004). What and when of cognitive aging. Current Directions in 

Psychological Science, 13, 140-144. 

Samanez-Larkin, G. R., Robertson, E. R., Mikels, J. A., Carstensen, L. L., & Gotlib, I. H. 

(2009). Selective attention to emotion in the aging brain. Psychology and Aging, 

24, 519-529. 

Sasse, L. K., Gamer, M., Büchel, C., & Brassen, S. (2014). Selective control of attention 

supports the positivity effect in aging. PLoS ONE, 9(8). 

http://doi.org/10.1371/journal.pone.0104180 

Scott, W. A. (1966). Brief Report: Measures of cognitive structure. Multivariate 

Behavioral Research, 1, 391-395. doi: 10.1207/s15327906mbr0103_9.  

Spencer-Rodgers, J., Peng, K., & Wang, L. (2010). Dialecticism and the co-occurrence of 

positive and negative emotions across cultures. Journal of Cross-Cultural 

Psychology, 41, 109-115. 

Spencer-Rodgers, J., Srivastava, S., Boucher, H. C., English, T., Paletz, S. B., & Peng, K. 

(2015). The dialectical self scale. Unpublished manuscript, California Polytechnic 

State University, San Luis Obispo. 

Spivey, M. J., Grosjean, M., & Knoblich, G. (2005). Continuous attraction toward 

phonological competitors. PNAS, 102, 10393-10398. doi: 

10.1073/pnas.0503903102 

http://doi.org/10.1371/journal.pone.0104180


 94 

Stephan, Y., Sutin, A. R., Caudroit, J., & Terracciano, A. (2016). Subjective age and 

changes in memory in older adults. The Journals of Gerontology: Series B, 71, 

675-683. https://doi.org/10.1093/geronb/gbv010 

Stephan, Y., Sutin, A. R., & Terracciano, A. (2015). “Feeling younger, walking faster”: 

subjective age and walking speed in older adults. Age, 37, 86. 

http://doi.org/10.1007/s11357-015-9830-9 

Thomas, R. C., & Hasher, L. (2006). The influence of emotional valence on age 

differences in early processing and memory. Psychology and Aging, 21, 821-825. 

doi: 10.1037/0882-7974.21.4.821 

Tuft, S. E., Incera, S., Fernandes, R. B., & McLennan, C. T. (2017). Do you know how 

taboo words influence you? Comparing self-report and behavioral data. Poster 

presented at the 29th Association for Psychological Science Annual Convention, 

Boston, MA, May 25-28, 2017. 

Tuft, S. E., Incera, S., & McLennan, C. T. (2016). Examining taboo effects in native and non-

native speakers of American English. Poster presented at Psychonomics, Boston, 

MA, November 17-20, 2016. 

United Nations (2013). World Population Prospects: The 2012 Revision. United Nations 

Population Division of the Department of Economic and Social Affairs.  

Vakoch, D. A., & Wurm, L. H. (1997). Emotional connotation in speech perception: 

Semantic associations in the general lexicon. Cognition and Emotion, 11, 337–

349. doi: 10.1080/026999397379827  

https://doi.org/10.1093/geronb/gbv010
http://doi.org/10.1007/s11357-015-9830-9


 95 

Watson, D., Clark, L. A., & Tellegan, A. (1988). Development and validation of brief 

measures of positive and negative affect: The PANAS scales. Journal of 

Personality and Social Psychology, 54, 1063–1070. 

Wingfield, A., Tun, P. A., & McCoy, S. L. (2005). Hearing loss in older adulthood what 

it is and how it interacts with cognitive performance. Current Directions in 

Psychological Science, 14, 144-148. 

Wurm, L. H. (2007). Danger and usefulness: An alternative framework for understanding 

rapid evaluation effects in perception? Psychonomic Bulletin & Review, 14, 1218–

1225.  

Wurm, L. H. (2011). Decreasing complexity of affective space in older adults lower on 

cognitive control: Affective effects in a nonaffective task and with nonaffective 

stimuli. Psychology and Aging, 26, 716-730. 

Wurm, L. H., Labouvie-Vief, G., Aycock, J., Rebucal, K. A., & Koch, H. E. (2004a). 

Performance in auditory and visual emotional Stroop tasks: A comparison of 

older and younger adults. Psychology and Aging, 19, 523-535. 

Wurm, L. H., & Seaman, S. R. (2008). Semantic effects in naming and perceptual 

identification, but not in delayed naming: Implications for models and tasks. 

Journal of Experimental Psychology: Learning, Memory, and Cognition, 34, 381–

398. doi:10.1037/0278-7393.34.2.381  

Wurm, L. H., & Vakoch, D. A. (1996). Dimensions of speech perception: Semantic 

associations in the affective lexicon. Cognition and Emotion, 10, 409–423. doi: 

10.1080/026999396380204 

  



 96 

Wurm, L. H., Vakoch, D. A., Aycock, J., & Childers, R. R. (2003). Semantic effects in 

lexical access: Evidence from single-word naming. Cognition and Emotion, 17, 

547–565. doi:10.1080/02699930302302 

Wurm, L. H., Vakoch, D. A., & Seaman, S. R. (2004b). Recognition of spoken words: 

Semantic effects in lexical access. Language and Speech, 47, 175–204. doi: 

10.1177/00238309040470020401  

Wurm, L. H., Vakoch, D. A., Seaman, S. R., & Buchanan, L. (2004c). Semantic effects in 

auditory word recognition. Mental Lexicon Working Papers, 1, 47–62.  

Xiao, K., & Yamauchi, T. (2014). Semantic priming revealed by mouse movement 

trajectories. Consciousness and cognition, 27, 42-52. 

Xiao, K., & Yamauchi, T. (2015). Subliminal semantic priming in near absence of 

attention: A cursor motion study. Consciousness and cognition, 38, 88-98. 

Zacks, R. T., Hasher, L., & Li, K. Z. H. (2000). Human memory. In F. I. M. Craik, & T. 

A. Salthouse (Eds.), Handbook of Aging and Cognition (2nd ed., pp. 293–357). 

Mahwah, NJ: Erlbaum. 

  



 97 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES 



 98 

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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