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ABSTRACT 

Computer-based training programs are a new way that many personal skills are being 

developed, maintained, or enhanced.  However, in order for a computer-based training program 

to be effective, users must be highly motivated to complete the required tasks. One way to 

improve motivation for continuing tasks is through increasing self-efficacy, or a person’s 

perceived ability in an area.  While older adults might greatly benefit from computer-based 

training programs for memory, low self-efficacy for both memory and computer use can be a 

barrier to motivation, limiting potential benefits.  However, a person’s self-efficacy can be 

improved by experiencing success in a task.  The current study investigated whether priming a 

landmark could be used to generate such success in an object-location memory task, ultimately 

enhancing older adults’ self-efficacy.  Participants were 62 older adults and 59 younger adults 

who were shown a series of videos of virtual rooms and had to make memory judgments about 

where they had seen certain items in those rooms.  Half of the participants were primed for 

spatial landmarks for specific objects in the virtual environment, while half were not.  While 

many previously established effects were replicated, priming of landmarks did not significantly 

impact memory or self-efficacy.  However, exploration of secondary analyses emphasized the 

importance of improving self-efficacy in older adults for these types of tasks.  Specifically, self-

efficacy in older adults was lower than younger adults, even after controlling for memory 

performance.  Considerations of the importance of self-efficacy for memory performance and 

motivation in older adults are explored.  
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CHAPTER 1 

INTRODUCTION 

Locating objects is a skill that we often take for granted.  Whether you’re paying your 

bills or just watching television, there are often certain items (glasses, pen, remote control, etc.) 

that are needed to complete a given task—and the inability to remember where those items are 

can seriously diminish a person’s ability to act independently  and complete regular daily 

functions.  For many of us, this is not usually a problem.  However, many older adults have 

much more difficulty than younger adults in tasks that require spatial cognition, including tasks 

such as wayfinding and locating objects from memory (Jansen, Schmelter, & Heil, 2010; 

Meulenbroek et al., 2010; Pertzov, Heider, Liang, & Husain, 2015).  Ultimately, successfully 

utilizing training programs which might increase older adults’ ability to remember where things 

are located could provide a large benefit to the older adult population. 

 However, many memory training programs—particularly those that involve new 

technology or virtual environments—contain subject matter that older adults might rather avoid 

dealing with, such as memory and new technology.  It has been shown that older adults can be 

subject to a phenomenon called “stereotype threat” when asked to perform memory-related tasks 

(Chasteen, Bhattacharyya, Horhota, Tam, & Hasher, 2005; Hess, Hinson, & Statham, 2004).  

Stereotype threat is the name given to the phenomenon that occurs when an individual 

experiences anxiety about a task that could potentially confirm a negative stereotype about that 

individual’s group.  This anxiety itself frequently results in a stereotype-confirming poor 
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performance.  Stereotype threat has been shown to impact many different kinds of ability on 

many different groups of people, usually based upon general grouping factors such as gender, 

race, or age (Appel & Kronberger, 2012; Chasteen et al., 2005; Hartley & Sutton, 2013; Hively 

& El-Alayli, 2014) .  For older adults, tests of stereotype threat have shown that, when 

reminded of their age, older adults exhibit a decrease in performance on memory-related tasks 

(Chasteen et al., 2005; Hess et al., 2004).  In fact, self-efficacy, or one’s perception of one’s own 

ability to perform tasks in a particular domain, is significantly lower for older adults with regard 

to memory (Cherry, Brigman, Reese-Melancon, Burton-Chase, & Holland, 2013).  This is 

particularly problematic because self-efficacy for one’s memory has been shown to play an 

important role in older adults’ ability to benefit from cognitive training programs (Payne et al., 

2012).  Thus, the low memory self-efficacy that many older adults have seems to be impeding 

potential progress that they could make in preventing cognitive decline. 

 Another difficulty for computer-based training programs for older adults is the fact that 

many older adults report low perceived competence, low feelings of comfort, and low feelings of 

control for working with computers (Czaja & Sharit, 1998).  This is unfortunate because of the 

many advantages that a computer-based training program might offer over other types of 

training—convenient access, personalization, and cheap, easy distribution.  Fortunately, the 

relationship between age and computer use has been found to be mediated by anxiety, suggesting 

that finding a way to make older adults more comfortable with computers would lead to 

increased computer use (Ellis & Allaire, 1999).   

Considering all of the difficulties that older adults face with regard to memory, computer-

based memory training programs should be as effective as possible.  In order for such programs 

to be successful, older adults must be motivated to complete them, despite potential anxiety for 
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technology and having relatively low self-efficacy for memory-related tasks.  Through 

improvement in self-efficacy for a computer-based memory program, older adults may develop 

the motivation they need in order to complete training programs and see subsequent 

improvements in memory. Consequently, the proposed study focuses on the improvement of 

self-efficacy through computer-based memory programs. 

Performance, Self-Efficacy, and Motivation 

 One potential way to improve self-efficacy is through increasing perceived performance.  

According to self-efficacy theory, perceived success at a task should yield higher self-efficacy 

for that task (Bandura, 1977; Schunk & Pajares, 2009).  In other words, if an individual gains 

experience performing well at a task, their self-efficacy for that task should increase.  This effect 

has been demonstrated across a variety of domains, including anagram tasks, sports, and 

answering GRE questions (George, 1994; Hackett & Campbell, 1987; Lyman, Prentice-Dunn, 

Wilson, & Bonfilio, 1984; J. I. K. Park & John, 2014).  More specifically, self-efficacy for 

memory has been found to have a significant relationship with performance on memory tasks.  

This relationship becomes even stronger in specific circumstances, including when the memory 

self-efficacy (MSE) assessed is task-specific as opposed to general ability; when MSE involves 

familiar stimuli; and when measurements use free-recall or cued recall as opposed to other 

methods (Beaudoin & Desrichard, 2011).    

Just as improving performance increases self-efficacy, increasing self-efficacy for a task 

should increase motivation to continue the task (Bandura, 1977; Schunk & Pajares, 2009).  

Evidence has supported this relation between self-efficacy and motivation in a variety of tasks.  

As a few examples, domain-specific and task-specific self-efficacy have been associated with 
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increased effort in high school baseball players (George, 1994), longer persistence on pattern-

matching tasks in 9-14 year-olds (Lyman et al., 1984), and increased intrinsic motivation for 

STEM fields (which, in turn was related to persistence in the field of science) in undergraduates 

in junior college (Simon, Aulls, Dedic, Hubbard, & Hall, 2015).  Moreover, self-efficacy has 

been shown to be an important factor in gains made by older adults due to inductive reasoning 

training—particularly, older adults with higher self-efficacy showed greater perseverance in 

allocating time to engage in the training, ultimately making greater gains (Payne et al., 2012).  

Previous memory-specific interventions have also incorporated self-efficacy principles into 

training, yielding positive results (West, Bagwell, & Dark-Freudeman, 2008).  If utilized with 

older adults through a similar manipulation of performance, an increased motivation to continue 

working on a memory training program could be generated, which could prove incredibly 

beneficial to the overall improvements made through the program.   

Priming and Landmarks 

 One particular avenue for facilitating improved performance during a task is to use 

priming to induce participants to choose the correct answer.  Although priming has not yet been 

used to increase the chance of participants selecting the correct answer in an object-location task, 

different forms of priming have been utilized to either direct or improve performance on other 

kinds of tasks.  For instance, when participants are presented with an ambiguous word, such as 

“organ,” priming has been used to influence participants to interpret the word through one 

meaning, such as the musical instrument, instead of another meaning, such as the system of 

tissues in the human body (Black et al., 2013).  Also, in marketing research, priming has led to 

increased performance during free-recall of brands, and it has also been used to lead participants 

to select one brand over another (Lee, 2002).   
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In other studies, priming effects have been shown to be strong enough to directly impact 

performance by making certain concepts more salient.  For example, research focusing on 

stereotype threat has shown that priming members of a stereotyped group with negative 

stereotypes about their group results in decrements in performance (Chasteen et al., 2005; Hess 

et al., 2004).  On the other hand, priming participants with positive concepts, such as 

intelligence, has led to increases in performance (Lowery, Eisenberger, Hardin, & Sinclair, 

2007).  

Thus, priming shows the potential, if designed and utilized appropriately, to increase the 

chance of a participant selecting the correct answer during an object-location task.  If participants 

can be led to choose the correct answer in a task due to priming, without being aware of the 

priming’s helpful effect, then they would likely conclude that their ability on the task is good, 

and they would subsequently exhibit an increase in self-efficacy. Although many different types 

of priming might be used for this purpose, the current study focused on the use of conceptual 

priming, or priming that utilizes an association in semantic meaning, in an attempt to increase 

self-efficacy in an object-location task, which in turn should improve task motivation. 

 The ability to remember the location of objects is frequently assessed using object-

location tasks.  These are tasks in which participants are first presented with a scene and later 

asked to indicate the location of objects from that previous scene.  In such tasks, environmental 

context, or the presence of surrounding items, has been shown to aid performance of both older 

and younger adults by providing cues for recall (Meulenbroek et al., 2010).  However, previous 

studies have been unable to completely determine how age affects the benefit from 

environmental context, and there are a number of issues that have to be considered to advance 

knowledge on this topic.   
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It could be hypothesized that older adults might benefit less from environmental context 

than younger adults, as older adults have been shown to have increased difficulty with binding, 

or forming an association between two different stimuli (Naveh-Benjamin, 2000).  While older 

adults seem to have relatively unimpaired memory for unique items, they show a deficit relative 

to younger adults in successfully relating items to one another; this is hypothesized to be a large 

reason for older adults’ deficiencies in recall of episodic memories.  Furthermore, it has been 

shown that this associative binding deficit affects not only long-term recall, but short-term 

memory and working memory as well (Chen & Naveh-Benjamin, 2012).  If older adults have 

difficulty associating an object with its context, then that context may prove less beneficial to 

remembering the object.  Indeed, there is some evidence that the increase in memory accuracy 

gained from the inclusion of environmental context is greater for younger adults than for older 

adults (Noack, Lövdén, Schmiedek, & Lindenberger, 2013).  Also, associative memory is a 

factor in predicting memory intervention success among older adults (Fairchild, Friedman, 

Rosen, & Yesavage, 2013), which highlights the importance of associative memory in the ability 

to take advantage of cues and memory strategies. 

Despite the evidence that there are age-associated deficits in the ability to bind cues and 

targets, there are strong indications that older adults still benefit from environmental support 

such as cues in a number of circumstances. In fact, there is some evidence to suggest that, 

specifically for object-location tasks, older adults can benefit from environmental context as 

much or more than younger adults do.  In particular, the type of association that occurs between 

an object and its location does not seem to be impaired with age, unlike other types of 

associations (Pertzov et al., 2015).  For instance, while temporal binding seems to be greatly 

disrupted for these types of tasks, spatial binding is not affected nearly as drastically (Noack et 



 
 

7 
 

al., 2013).  Complicating the situation further for object-location tasks, it has been shown that 

environmental support leads to activation in different brain regions in older adults when 

compared to younger adults, indicating differences in how environmental support is used to 

benefit memory processing (Meulenbroek et al., 2010).  As indicated earlier, one study even 

showed that older adults benefit more from environmental context than younger adults in spatial 

location (Sharps & Gollin, 1988), although this is controversial, as the effects have failed to be 

replicated (D. C. Park, Cherry, Smith, & Lafronza, 1990).   

Overall, additional studies could help to elucidate the benefit of environmental context 

for different age groups.  And although it is not entirely clear whether older or younger adults 

benefit more from environmental support, both groups have been consistently shown to benefit 

from environmental context and landmarks for both object-location memory and spatial 

cognition (Jansen et al., 2010; Meulenbroek et al., 2010). Taken together, all of this evidence 

suggests that use of environmental context is a viable way of improving success during object-

location memory tasks. 

If priming could increase the cognitive accessibility of the environmental context during 

an object-location task, a participant should be more likely to recall the correct location of the 

target object when the context is primed in comparison with when the context is not primed.  

One way for priming to increase the accessibility of the environmental context is by increasing 

landmark salience.  Perceptual landmark salience has been shown to aid spatial cognition. 

However, until now, landmark salience has been manipulated through changes in the actual 

landmark itself (Caduff & Timpf, 2008).  Landmark salience has not been manipulated through 

conceptual priming.  Theoretically, a conceptually primed landmark should be more accessible 

and salient than a non-primed landmark. Furthermore, when a person is scanning an 
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environment, the primed landmark should garner more attention than a non-primed landmark.  

As a result, the primed landmark should be more apt to serve as a retrieval cue for a to-be-

remembered target item.  The notion that conceptual priming can enhance the accessibility and 

effectiveness of a landmark is exciting.  In the past, landmark salience has been manipulated by 

changing the physical appearance of the landmark itself.  However, in the current study, I am 

manipulating landmark saliency, by manipulating its accessibility for participants.  As long as 

cognitive accessibility of a landmark is improved in the primed condition relative to the 

nonprime condition, participants should be quicker and more accurate in choosing the correct 

location of the target object in the primed condition.  Heretofore, no other published work has 

manipulated landmark salience via conceptual priming. 

Because the interest in memory recall focuses not on the landmark, which would actually 

be primed, but on an object adjacent to the landmark, the priming effect is said to be “mediated”.  

That is, the priming of the target occurs through the priming of the landmark. Mediated priming 

has been shown to be successful in the past with semantically related words—for example, when 

a person pronounces the word “lion” they are primed for the word “stripes” due to the word 

“tiger” which semantically mediates the priming However, the effects are usually not as strong 

as direct priming (Balota & Lorch, 1986).   

 The current study had two primary purposes.  The first was to determine whether older 

and younger adults’ performance on an object-location task could be improved by priming 

participants for a landmark adjacent to a target object.  The second was to determine whether 

older and younger adults experience an increase in self-efficacy as a result of the increased 

performance.  In addition, this study investigated whether older and younger adults respond 
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similarly to such priming, or whether older adults show diminished benefit due to an associative 

binding deficit. 
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CHAPTER 2 

METHOD 

Design 

The design used was a 2 (Young vs. Old) x 2 (Prime Vs. No-Prime) between-subject 

factorial design with age and priming condition as factors.  The primary dependent variables 

were participants’ scores on an object-location memory task and participants’ change in self-

efficacy as measured by an adapted version of the Memory Self-Efficacy Questionnaire.  As 

indicated above, the two prime conditions were labelled “Prime” (Category matching task 

contained items related to the landmark) and “No prime” (Category matching task did not 

contain items related to the landmark.) 

Participants 

Eighty-three older adults (i.e., 60+ years old) and 64 younger adults (i.e., 18-22 years old) 

participated in the study.  Younger adults were recruited through the university subject pool and 

compensated with course credit.  Older adults were recruited from the Tuscaloosa area through a 

variety of local communities and facilities, including FOCUS on senior citizens, Clara Verner 

Towers, Capstone Village, and OLLI.  I also reached out to older adults through a contact list 

from the Aging Research Institute of Alabama, and I posted an advertisement in the University 

Dialogue.  Older adults were compensated $15 for their time.  A number of participants had to be 

excluded from the analysis for a variety of reasons:  12 participants did not score at least a 25 on 
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the MMSE, which was the dementia screening measure; 3 participants averaged lower 

than 70% on the priming task (described below), indicating either inattention to the task or an 

inappropriately low literacy level, 7 participants experienced technical problems, and 5 

participants were excluded because their responses indicated unreasonable time requirements for 

the study.  Ultimately, 62 older adults with an average age of 69 and 59 younger adults with an 

average age of 19 were included in the analyses. 

Materials 

For the object-location task, 33 scenes were designed using the Chief Architect software 

program Home Designer.  The scenes consisted of home interiors, including typical furniture and 

objects found in homes. Participants watched a 10 second video-walkthrough of each scene 

during each exposure period.   

As indicated earlier, there were two category–matching tasks conditions:  prime and no 

prime.  The prime condition consisted of category-matching tasks that would prime the 

landmark.  The category-matching task (i.e., priming task) featured words designed to prime a 

landmark for a target object.  For example, when the target object was a pair of shoes sitting on a 

bed, then the bed might be considered a landmark.  Then, in connected category-matching tasks, 

a priming word would be a word semantically related to the bed, such as “sleep”.  Priming words 

were chosen using University of South Florida Free Association Norms, in order to ensure 

semantic relation to the landmark. The University of South Florida Free Association Norms are a 

measure of how likely a participant is to generate a certain target word when a specific cue word 

is presented.  Only words with a Forward Cue-to-Target relationship with the landmark were 

used as primes.  Words used had an average association strength of .15.  Unrelated stimuli, in 
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contrast, had no such relationship with the landmark or target object.  An example of a stimulus 

that is unrelated to the landmark when the landmark is a bed is the word “lobster”.   

The type of category matching task varied with participant condition.  For participants in 

the no prime or “control” condition, all stimuli in the category matching tasks were unrelated to 

landmarks adjacent to the target object in the virtual scene.  However, for participants in the 

experimental condition, out of each block of 10 category-matching tasks, the fourth, sixth, and 

tenth tasks were priming tasks, each involving stimuli that are semantically related to a landmark 

that is directly adjacent to the target object.  The reason that only three out of every 10 tasks 

involved related words was to ensure that participants did not become aware of the relationship 

between the stimuli in the category-matching tasks and the scenes with which they were 

presented.  A block of 10 category-matching tasks were be presented before each 10-second 

walkthrough and before each assessment, allowing priming in the experimental condition to 

affect both the encoding of spatial information and the retrieval of spatial memory.   

Measures 

Object-location Memory Task. Scores on the object-location memory task were 

calculated as follows.  The virtual scene had 5 objects removed from it, all of which were 

replaced with red letters (A, B, C, D, or E) to mark where each of the objects used to be.  

Participants were given a specific target object and had to indicate on the keyboard which red 

letter marked where the target object was located in the original scene.  Accuracy scores were 

determined by the number of objects correctly remembered out of 30, while the amount of time 

that each participant took to indicate his/her answer was recorded automatically using the 

SuperLab 5.0 experimental software program. 
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Memory Self-Efficacy Questionnaire (MSEQ). Self-efficacy was assessed using an 

adapted version of the memory self-efficacy questionnaire (MSEQ) developed by Berry, West, 

and Dennehey (1989).  Two types of self-efficacy were measured as part of the questionnaire.  

Specifically, items pertaining to memory for the location of objects were retained from the 

original MSEQ, as a more general measure of memory for item locations in everyday life.  To 

measure task-specific self-efficacy, new task-specific items were created using the same format 

as typical MSEQ questions.  For example, questions from the original questionnaire such as “If I 

heard it twice, I could remember X items on a grocery list,” were replaced with items specific to 

the task at hand, such as, “If I saw a 10-second clip of a room, 40 seconds later I could remember 

the location of at least X items in that room.”  Participants were asked to respond to questions 

with a percentage of confidence that they could successfully complete the given task.  The 

original MSEQ has a Cronbach’s alpha value between .85 and .90, depending upon whether 

younger or older adults are being tested (Berry et al., 1989).  Reliability measures for the exact 

questionnaire being used have not yet been generated; however, Berry, West, and Dennehey 

(1989) calculated a test-retest reliability of .89 for an alternate questionnaire, the A-MSEQ, 

which used different questions than the original questionnaire.  This suggests that the general 

format of the questionnaire is reliable.  Face and content validity for the MSEQ are high, 

considering that the MSEQ was developed by taking concepts from existing measures for self-

efficacy.  The criterion validity even extends to memory performance in daily life (Rc= .59), 

although it does not extend to memory performance in a laboratory setting (Rc= .37 and Rc= .50 

for self-efficacy level and confidence respectively).  However, considering that these are 

correlations with actual memory performance rather than perceived memory ability, this does not 

mean that the MSEQ has low validity for a laboratory setting. 



 
 

14 
 

Motivation and Enjoyment.  In order to gain an understanding of any change that might 

have occurred in motivation or enjoyment during the course of the experiment, a few explicit 

questions were asked on a scale of 0 to 10. Participants were explicitly asked, “How much do 

you enjoy this combination of tasks?” in order to gain a brief understanding of their enjoyment. 

To gain an understanding of participants’ motivation, they were asked 3 separate questions: “If 

you knew that performing this combination of tasks for 15 minutes every day could improve 

your well-being, how likely would you be to work it into your daily routine?”, “If you were 

asked, how willing would you be to participate in more studies that use this combination of 

tasks?”, and “Please estimate how long, in minutes, you could comfortably continue to complete 

this task without interruption.” These were intended to measure different aspects of motivation, 

with the last question being a measure of intrinsic interest in the task. 

Vocabulary.  Participants were verbally administered the vocabulary subtest of the 

Wechsler Adult Intelligence Scale-Revised (WAIS-R) to assess comparability of the older and 

younger adults groups on this measure.  The average internal consistency for the WAIS-R 

vocabulary subtest has a Cronbach's coefficient alpha of .94.  The subtest also has an average 

standard error measurement (SEM) of .73.  The subtest's test-retest reliability has a Pearson r 

value of .90 and, after correcting for the variability of the normative sample, a corrected r of .89 

(Wechsler, 2008).  This vocabulary measure allowed us to determine whether the samples were 

typical for their age.   

Mini-Mental State Examination (MMSE).  Older participants were screened for 

dementia using the Mini-Mental State Examination in order to ensure that no individuals in the 

study demonstrated cognitive impairment.  Participants scoring lower than a 25 were excluded 
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from the study’s analyses.  The MMSE has satisfactory reliability and validity, with test-retest 

scores typically ranging between .80 and .95 (Tombaugh & McIntyre, 1992).   

Post-Study Survey.  A short survey was administered after the experiment, featuring 

questions about the participant’s experiences during the experiment.  Of primary interest was 

awareness of any patterns in the Prime Condition that would assist individuals in that condition 

in identifying answers without using memory.  Specifically, I was interested in determining if 

individuals in the Prime group noticed a relationship between words in the category-matching 

task and the objects in the object-location tasks. Thus, individuals in the Prime and No Prime 

conditions received a questionnaire that allowed me to ascertain the extent to which individuals 

in the Prime condition used a strategy to determine the correct answer.  I compared answers from 

individuals in the Prime and No Prime conditions on a strategy usage questionnaire to determine 

if the two groups differed with respect to strategy usage.  The analysis indicated that the two 

groups did not differ, with respect to strategy usage.   X2(1, N= 110) = 0.392, p>.53. 

Procedure 

Each participant was placed in either the experimental (prime) or control (no prime) 

group.  Participants were told that the researchers were interested in how well people are able to 

switch back-and-forth between two different types of tasks, but participants were not informed 

that primes would be present in the experiment.  After answering a few short demographic 

questions, participants completed a series of three practice trials of the task before the 

experiment.  Each trial proceeded as follows.   

First participants completed 10 category-matching tasks.  In each category-matching task, 

two words were presented on the computer screen simultaneously, and the participants were 



 
 

16 
 

directed to press “F” on the keyboard if the two words belonged to the same category or “J” on 

the keyboard when the words belonged to separate categories.  After they indicated their answer 

to each question, a screen came up informing them whether their answer was correct.  

Participants could press any key to move on from this screen to the next category-matching task.  

Second, participants watched one 10-second video-walkthrough of an indoor virtual 

environment.  Third, participants completed another 10 category-matching tasks.  Then, for the 

last step in each trial, participants were asked to pick out the location of a target object from their 

earlier walkthrough.  To assess this, they were presented with a still image of the previous virtual 

environment, but in this image, five objects, including the target object, were replaced with a red 

letter.  Participants were then asked to indicate which of the red letters represented the original 

location of the target object.  Once participants selected a letter to complete the task, the trial was 

finished, and the next trial began, following the same order, but with a new scene.  Participants 

completed three practice trials, and later completed 30 actual experimental trials of the same 

procedure. 

After the practice trials, participants completed enjoyment and motivation measures, as 

well as the adapted Memory Self-Efficacy Questionnaire.   Participants then completed 30 

experimental trials as described above.   

After each participant completed the 30 trials, they completed enjoyment and motivation 

measures and the adapted MSEQ a second time.  They also completed a post-study survey, and 

were administered the vocabulary measure.  Afterward, older adults were administered the 

MMSE, and lastly, all participants were debriefed. 
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CHAPTER 3 

RESULTS 

Main Analyses 

Three separate ANOVAs were conducted:  one for score on the object-location memory 

task, one for response time on the object-location memory task, and one for change in self-

efficacy (calculated by subtracting pre-experiment MSEQ from post-experiment MSEQ).  Each 

was a 2 (young vs. old age) x 2 (prime vs. no primes) ANOVA with an alpha level of .05 that 

was analyzed using the statistical software package SPSS.  However, as shown in Figures 1 and 

2, there was no main effect of the priming condition on response accuracy (prime, M=15.1308; 

no prime, M=14.9695), F(1,115) = .024, p>.87, or change in task-specific self-efficacy (prime, 

M=-17.7414; no prime, M=-14.2222), F(1,117) = .720, p>.39, nor was there any difference in 

response time between priming groups (prime, M=6362.5134; no prime, M=5908.8054), 

F(1,115)= .643, p>.42.  I also did not find any age-by-condition interaction effects for response 

accuracy F(1,115) = .417, p>.51, response latency F(1,115) = .003, p>.95, or change in self-

efficacy F(1,117) = 1.350, p>.24.   

Age Differences 

As shown in Table 1, older adults had significantly higher education (young, M=12.9333; 

older, M=15.9344), F(1,119) = 50.382, p<.001, higher vocabulary scores (young, M=30.8833; 

older, M=36.9180), F(1,119) =14.548, p<.001, and also correctly responded to a higher 

percentage of the category-matching tasks than younger adults (young, M=89.1695; older, 
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M=93.2667),  F(1,117) = 10.945, p<.002.  As expected, I found a main effect of age on 

response accuracy (young, M=18.3983; older, M=11.8633), F(1,117) = 65.524, p<.001, response 

latency (young, M=4103.4320; older, M=8122.6737), F(1,117) = 44.339, p<.001, and on change 

in self-efficacy (young, M=-12.1167; older, M=-19.6393), F(1,117) = 3.995, p<.05 (see Figures 1 

and 2).  I also found a difference in age in reported change on one of the motivation measures, 

specifically the estimated time for which participants could comfortably complete the task 

(young, M=-10.0833; older, M=4.3361), F(1,119) = 24.441, p<.001.  While younger adults 

reported a decrease in the amount of time they would be willing to comfortably complete the 

task, older adults reported a small increase.   

Among older adults, there were several factors that were related to memory accuracy, as 

can be seen in Table 2.  Education was significantly correlated with response accuracy, 

r(58)=.282, p<.05, indicating that older adults with more education were more likely to correctly 

remember the location of an item.  This is consistent with previous literature showing education 

as a protective factor for declines in cognition due to aging (Rentz et al., 2010; Riley, Snowdon, 

Desrosiers, & Markesbery, 2005).  Average computer use also had a significant relationship with 

response accuracy for older adults r(58)=.345, p<.01.  However, education and computer use 

were significantly correlated themselves, r(59)=.338, p<.01, so some of this effect may be due to 

overlap.  Importantly, a separate ANCOVA also revealed that, after controlling for memory 

accuracy, age groups still showed significant differences in task self-efficacy F(1,115)= 7.791, 

p<.01.  

Performance, Self-Efficacy, and Motivation 

The relationships between the measures of performance, self-efficacy, and motivation can 

be found in Table 3.  Response accuracy did significantly correlate with post-experiment task 
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self-efficacy r(116)=.498, p<.001 and, to a lesser degree, post-experiment general self-efficacy 

for object-location memory r(116)=.281, p<.001.  Both measures pre-experiment also 

significantly correlated, r(116)=.350, p<.001, but not as strongly as post-experiment measures.  

It appears that participants had better meta-memory skills as a result of this task in that they were 

better able to predict their performance after engaging in the task than before engaging in the 

task. That is, there was greater consistency between participants’ estimation of their ability and 

their actual ability post –test than pre-test. Task-specific self-efficacy, however, did not correlate 

with any of the motivation measures, r(117)=.011, p>.90; r(117)=-.022, p>.80; r(114)=-151, 

p>.10. In fact, response accuracy actually correlated negatively with one of the motivation 

measures—the estimated time that participants could comfortably complete the task, r(112)=-

.259, p<.01  (the others were not significant, r(115)=-.008, p>.92, r(115)=-.022, p>.81). 
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CHAPTER 4 

DISCUSSION 

There were two main aims of the current study.  First, this study aimed to determine 

whether priming of a landmark could improve performance on an object-location memory task.  

With my current manipulation, I found that when landmarks were primed, there were no 

differences in memory for object location or in response time when making a memory decision.  

Second, this study aimed to assess whether a manipulation that artificially increases performance 

on an object-location memory task would also improve self-efficacy for the task.  Because my 

manipulation did not increase performance, it is not surprising that the manipulation also did not 

lead to improvements in task-specific self-efficacy.  However, I did find a strong correlation 

between performance on the memory task and task-specific self-efficacy, which validates my 

belief that a successful manipulation of performance in follow-up studies should increase self-

efficacy.   

The finding that younger adults outperformed older adults on the object-location task 

corroborates previous research on object-location memory (Jansen et al., 2010; Meulenbroek et 

al., 2010; Pertzov et al., 2015).  Furthermore, the fact that older adults tended to have higher 

vocabulary scores (Kavé & Yafé, 2014) and, in the category-matching task, emphasized 

accuracy over response latency (Forstmann et al., 2011), has also been shown in previous 

research, supporting the idea that my population of older adults was typical.  Similarly, the fact 

that education had a positive relationship with object-location memory among older adults fits 
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nicely with previous literature that education and other “cognitive reserve” elements serve as 

protective factors for aging-related cognitive decline (Rentz et al., 2010; Riley et al., 2005).   

Lastly, while it might be argued that low memory self-efficacy for older adults is just an accurate 

reflection of cognitive decline, my study found that older adults had lower task self-efficacy for 

the object-location task even after controlling for performance on the task.  This suggests that, at 

least for a computer-based memory task such as mine, the lower self-efficacy of older adults 

cannot be explained by performance alone. One possibility is that this lower self-efficacy is due 

to an internalization of negative societal stereotypes about older adults with regard to memory 

and technology use.  Regardless of the cause, it is important to continue searching for ways to 

alleviate this apparent deficiency in self-efficacy, given the importance of self-efficacy and 

related concepts for benefits from self-paced training programs (Carretti, Borella, Zavagnin, & 

De Beni, 2011; Payne et al., 2012). 

There are many potential explanations for why I did not see an effect of the priming 

manipulation.  Through much previous research, it seems well-established that environmental 

context is helpful during object-location memory tasks (Jansen et al., 2010; Meulenbroek et al., 

2010), and it also seems well-established that landmarks of increased salience are more helpful 

than less salient landmarks (Caduff & Timpf, 2008).  However, 10 seconds is a relatively small 

amount of time, and it is possible that, for some scenes, participants may not have successfully 

encoded the landmark during that time.  This may be particularly applicable when the landmark 

was not consistent with its environment, as previous research has shown that many people 

commonly overlook stimuli that they do not expect within an environment (Slavich & Zimbardo, 

2013).  Further analysis could elucidate whether consistent landmarks differed from inconsistent 

landmarks in how well they were remembered, and in any potential effectiveness of the priming 
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manipulation.  This may help with determining the reasons for the priming manipulation’s 

limitations. 

Another factor that may have limited the effect of priming was the mediated nature of the 

priming.  In previous studies, mediated primes have been shown to be weaker than direct primes 

(Balota & Lorch, 1986).  Furthermore, much of the previous literature on mediated primes used 

consistent modalities.  For instance, “lion” primes “tiger” primes “stripes” all stay within the 

category of semantic meaning.  However, in my paradigm, the semantic meaning of a word 

primes a visual representation of that word, which then primes a spatially related visual 

representation.  It is possible that switching modalities may weaken the priming, as previous 

studies have found that either stronger manipulations were required when priming in different 

modalities (Stevenage, Hale, Morgan, & Neil, 2014) or that in some cases the effect of priming 

in different modalities was weaker than normal (Loveman, van Hooff, & Gale, 2002).  This 

could be particularly detrimental to my manipulation, considering that my primary dependent 

variable, response accuracy, is more similar to recall than to recognition.  Because recall effects 

are typically more difficult to demonstrate than recognition priming effects, any factors that 

weaken the priming manipulation could lead to a loss of visible effect.  

Follow-up studies could help to identify the cause of the lack of a priming effect.  A 

study in which the target object is directly primed could help to determine whether conceptual 

priming is successfully increasing salience of a visual representation of an object.  Furthermore, 

follow-up studies investigating perceptual priming and spatial priming could help to determine 

whether mediated priming was weakened due to the involvement of multiple modalities.  It is 

also possible that priming did impact salience of the target object, but simply was not powerful 

enough to affect an explicit memory decision.  Implicit decision-making could be determined 
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with a recognition-based paradigm in which assessment scenes still contain the target object, 

with the primary dependent variable being reaction time.  

Although the priming manipulation was not successful, I was able to successfully 

demonstrate that performance on the task bore a strong relationship with task-specific self-

efficacy.  Interestingly, task-specific self-efficacy was a better predictor of performance after the  

object-location task than before the task, which is an indication that the task improved meta-

memory for both young and older adults.   

In contrast, self-efficacy was not found to be a better predictor of motivation post object-

location task in comparison with pre- object-location task.  In fact, measures of motivation in our 

study did not seem to be related to our measures of task-specific self-efficacy at all.  This is 

likely due to a mismatch in measures—that is, although my self-efficacy measure assessed self-

efficacy specific only to the object-location task, my motivation measure actually assessed 

motivation for both the object-location task and the category-matching task.  Furthermore, as 

participants usually spent more time on the category-matching task, it may have had a 

disproportionate effect on the motivation measures.  For future studies, it will be important to 

make sure that both self-efficacy and motivation measures are task-specific. 

As it stands, the current method of conceptually priming a landmark does not seem to 

improve memory performance.  However, I did find a strong relationship between task 

performance and task-specific self-efficacy. Moreover, I found that older adults appear to have a 

deficit for this type of task self-efficacy, in that older adults are more likely than younger adults 

to underestimate their performance with respect to the object location memory task.  It is clear 

that investigating a successful method of improving performance still has large potential to 



 
 

24 
 

benefit the older adult population.  I have outlined several potential reasons why my method of 

conceptually priming a landmark did not lead to increased performance.  Further studies may 

help ascertain not only why the priming did not lead to increased performance, but also what 

type of method could successfully accomplish this goal. 

Further research might also examine the efficacy of landmark priming as a function of 

object consistency.  There is research that indicates that individuals remember stimuli that are 

contextually unusual better than stimuli which are consistent with the item’s context (Macklin & 

McDaniel, 2005).  It might be the case that conceptually priming a contextually unusual 

landmark (given the background) might boost its effectiveness as a retrieval cue more than 

priming a landmark that is not unusual.  There are a number of future studies that need to be 

conducted to further elucidate the effectiveness of conceptual priming in increasing a landmark’s 

effectiveness as a retrieval cue. 

Overall, investigation of this topic can provide us with valuable information about how 

age and memory interact.  The current study replicated many existing findings—for example, 

reinforcing the fact that education is a protective factor for cognitive decline—and provided a bit 

of new information as well—for example, that even when memory ability is taken into account, 

older adults tend to have lower self-efficacy for their memory than younger adults do.  Further 

investigation of how priming interacts with object-location memory may tell us more about how 

these factors interact in our everyday life.  For example, if you have a conversation about keys, 

will you implicitly pay more attention to where your keys are when you set them down 

subsequently?  If so, does getting older affect this process? While the current study may not have 

been sufficient to answer all of our questions on this topic, subsequent studies may build upon 
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this work to find out more about how our memories work, as well as how that knowledge might 

be used to benefit people who experience functional deficits in their memory. 
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Figure 1.  Memory for Object Locations
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Figure 1.  Bar chart displaying means for older and younger participants of each 

prime group on memory for the location of objects.  Younger adults correctly 

remembered the location of an item at a rate that was significantly higher than older 

adults, F(1,117)=10.945, p<05.  There was no effect of the priming manipulation on 

response accuracy 
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Figure 2.  Bar chart displaying mean change in task-specific self-efficacy for younger and 

older adults of both prime conditions.  Negative means indicate lower self-efficacy after 

the task was completed.  Older adults showed a significantly greater decrease in self-

efficacy than younger adults, F(1,117)= 3.995, p<.05. 
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Figure 3.  The Relationship Between Performance, Self-

Efficacy, and Motivation. 

Figure 3.  Model displaying the correlations between performance, self-efficacy, and motivation.  

The motivation measure that was included measured how willing participants were to participate 

in future studies involving the same tasks as the current study.  Similar relationships were seen 

for how willing participants would be to work the tasks into their daily routine (task-specific self-

efficacy: r(117)=.011,p>.05; object-location memory performance: r(115)=-.008,p>.05), but 

relationships for how long participants felt they could continue to complete the task without 

interruption were quite different (task-specific self-efficacy: r(114)=-.151,p>.05; object-location 

memory performance: r(112)=-.259,p<.05). 
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Table 1. 

         
Age Differences in Key Demographic Variables  

   

Older Adults Younger Adults  

   
 

   Mean SD Mean SD         F 

Years of Education 15.93 3.11 12.93 1.02 50.382** 

Average Computer Use 18.95 19.83 20.03 15.30     .111 

Eyesight Self-Rating 8.38 1.30 8.87 1.07 4.813* 

Vocabulary 36.92 9.26 30.88 8.10 14.548** 

Percentage Correct on 

Category-Matching 

Task 

93.27 4.58 89.17 8.41 

10.945** 

Note: Means with different superscripts differ at p < .05. 

**p < .01, two-tailed. *p < .05, two-tailed. 
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Table 2. 

         
Correlations of Demographics Variables with Memory Accuracy in Older Adults 

  

  

1 2 3 4 5 

1. Response Accuracy - 

    
2. Years of Education     .28* - 

   
3. Average Computer Use   .35** .34** - 

  
4. Eyesight Self-Rating .03 -.01 .13 - 

 
5. Vocabulary   .21 .60** .30* .05 - 

*p < .05, two-tailed. **p < .01, two-tailed.  
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Table 3. 

           

   

Correlations for Measures of Memory Performance, Self-Efficacy, and Motivation    

  

  

1 2 3 4 5 6 7 8 9 10 11 12 

1. Response Accuracy - 

        

   

2. Post-Study Task MSEQ     .50** - 

       

   

3. Post-Study Gen. MSEQ   .28** .44** - 

      

   

4. Post-Study Motivation 11 -.01 .01 .19* - 

     

   

5. Post-Study Motivation 21   -.02 -.02 .22* .66** - 

    

   

6. Post-Study Motivation 31   -.259** -.15 -.03 .13 .17 - 

   

   

7. Post-Study Enjoyment .03 .07 .22* .67** .72** .30** - 

  

   

8. Pre-Study Task MSEQ    .35** .64** .33** .00 -.05 -.13 .02 - 

 

   

9. Pre-Study Gen. MSEQ .24** .26** .71** .13 .22* .02 .19* .38** -    

10. Pre-Study Motivation 11  -.07 .00 .12 .76** .32** .00 .44** .05 .14 -   

11. Pre-Study Motivation 21 -.11 -.03 .09 .54** .50** -.03 .51** .13 .20* .61** -  

12. Pre-Study Motivation 31 .01 .03 .10 .19* .67** .65** .25** .13 .13 .08 -.01 - 

13. Pre-Study Enjoyment .01 .15 .15 .35** .16 .12 .67** .24** .27** .43** .57 .10 
*p < .05, two-tailed. **p < .01, two-tailed.  
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