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BRIEF.  This study examines the relationship between verbal instruction and self-efficacy, as well as investigating the role of age and gender as 

predictors of self-efficacy.

ABSTRACT. Self-efficacy refers to the belief that an individual 

has in their ability to complete a task and is important because it 

has been shown to influence both an individual’s effort and per-

formance on that task. Generally, one major source of self-efficacy 

is verbal persuasion, or encouragement and discouragement relat-

ing to an individual’s performance. The present study aimed to 

gauge the effects of verbal persuasion, age, and gender on self-

efficacy and performance during cognitive tasks in high school 

students. Twenty-three participants were recruited and divided 

into three different groups: positive persuasion, negative persua-

sion, and no persuasion. Individuals completed two cognitive 

tasks, a Memory Task and a Directional Task, and were assessed 

on their performance and self-efficacy relating to these tasks. Re-

sults indicated that while persuasion had no significant direct ef-

fect on self-efficacy or performance specifically related to cogni-

tive tasks, females experienced significantly less self-efficacy as 

age increased when compared to males (p<0.05). Additionally, no 

correlation was found between Memory Task and Directional Task 

self-efficacy, which could be explained by the high domain-speci-

ficity of self-efficacy. Based on these results, special support 

should be granted by teacher or mentors to females with low self-

efficacy.  

INTRODUCTION.  

Encouragement and discouragement are ubiquitous in every-day life, 

whether that be through a morale-boosting remark from a parent or 

friend or a disheartening grade on a project. Though one may feel that 

they can easily shrug these comments or feelings off, both encourage-

ment and discouragement have been shown to have major effects on 

an individual’s self-efficacy, or the belief that an individual has in their 

ability to achieve a task [1]. Self-efficacy is important to an individ-

ual’s success because it can influence the amount of effort an individ-

ual may put forth towards a task or even an individual’s performance 

in many areas, including academics and sports [2-5] . Furthermore, 

self-efficacy is crucial in the context of high school, as it is positively 

correlated with engagement in school, discouraging problems such as 

school dropout, criminal activity, depression, and anxiety [16], [17]. 

However, most research concerning high school students has focused 

on studying self-efficacy related to academic subjects rather than 

broader cognitive functions such as short-term memory; of those, few, 

if any have directly studied the effects of verbal persuasion. 

Self-efficacy is impacted mainly by mastery experiences (previous in-

cidents of success or failure), vicarious experiences (the performance 

of other respected figures or models), verbal persuasion (encourage-

ment or discouragement regarding an individual’s performance), and 

emotional arousal (feelings of anxiety or worry relating to the task at 

hand) [6-9]. Though all four sources of self-efficacy are important for 

understanding the topic as a whole, this study will focus primarily on 

the verbal persuasion aspect.  

While verbal persuasion does have a connection to self-efficacy, re-

search provides differing results regarding the relationship between 

verbal persuasion and self-efficacy. Some studies suggest a direct re-

lationship between verbal persuasion. In topics such as parenting and 

science, results have shown that those who receive negative persua-

sion report lower self-efficacy than those who receive positive verbal 

persuasion [10], [11]. Other studies show that the effect of verbal per-

suasion on self-efficacy lies mainly in its interaction with mastery ex-

periences. In math, two studies noted that verbal persuasion had no 

independent contribution to self-efficacy but proposed that verbal per-

suasion could have the ability to shape what a mastery experience 

means for an individual [13], [14].   

Additional factors can affect self-efficacy. Age plays a critical role in 

self-efficacy, with self-efficacy increasing as age increases [15]. Gen-

der also affects self-efficacy. For example, female students typically 

have higher greater self-efficacy males in subjects such as writing 

[12], but lower self-efficacy than males in general academics, busi-

ness, and entrepreneurship [18], [19]. One possible explanation for 

these differences is that self-efficacy has been found to have high do-

main-specificity, meaning that a measure of self-efficacy for a single 

topic often cannot be generalized across other domains [15]. 

Based on previous research and its limitations, the aims of this study 

will be to investigate the effects of age, gender, and persuasion on cog-

nitive performance and self-efficacy, as opposed to self-efficacy per-

taining to specific academic subjects such as math or reading. The spe-

cific cognitive skills gauged in this study include short term memory 

and complex direction following. The first hypothesis (H1) is that pos-

itive verbal persuasion will increase self-efficacy; similarly, negative 

verbal persuasion will decrease self-efficacy. It is also hypothesized 

that positive verbal persuasion will improve performance on cognitive 

tasks, while negative verbal persuasion will impair performance (H2) 

[20]. Furthermore, it is predicted that self-efficacy will increase with 

age (H3) [15], and that there will be no significant gender difference 

on self-efficacy (H4). 

MATERIALS AND METHODS.  

Participant recruitment. 

A total of 23 students (7 male, 16 female; 35% White, 30% Asian, 

17% Black or African American, 13% Hispanic or Latino, and 4% 

Middle Eastern) participated in this study. Although consent was ob-

tained from 31 individuals, 8 did not fully complete the study and were 

excluded from further data analysis. Subjects ranged from 13 to 18 

years old (M: 16.17 ± 1.4) and were recruited from the School for Sci-

ence and Math at Vanderbilt and high schools in urban Nash-

ville.  Prior to study participation, parental consent and minor assent 

was obtained via REDCap. After giving consent, each participant was 

sent a unique Study ID number that was not associated with their email 

address and could not be linked back to their survey responses. Each 

student was also randomly assigned to one of three groups: A, B, or 

C. Students in Group A received positive verbal instruction throughout 

the study, Group B received negative verbal instruction, and Group C 
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acted as control, receiving no verbal persuasion. Additionally, each 

participant was instructed to complete a participant demographic 

form, which collected information including the gender, ethnicity, and 

age. In order to administer the experiment virtually, each participant 

was sent a link to a YouTube video to guide the participant through 

the procedure.  

The Directional Task. 

The first cognitive ability measured in this study was the ability to 

follow complex directions. Participants completed a complicated puz-

zle in four minutes that required careful reading of a set of instructions. 

Each group received the exact same puzzle and instructions but dif-

fered in the verbal persuasion received. Before attempting the puzzle, 

groups A and B received positive and negative persuasion respectively 

based upon Newlin, located as background information at the top of 

the page before the puzzle and its instructions [21]. Group A received 

positive persuasion stating that “high school students are reliable and 

accurate when completing directional tasks,” while Group B received 

negative persuasion such as “high school students are not reliable and 

accurate when completing directional tasks.” Group C received no 

persuasive information. Afterwards, participants filled out a survey to 

judge their performance on the directional task and their self-efficacy 

regarding the task. Self-efficacy was judged using a scale from 1 to 5, 

with 1 representing “strongly disagree” and 5 representing “strongly 

agree.”  

The Memory Task. 

After completing the Directional Task, the participant then completed 

the Memory Task, which was made up of two separate parts, a series 

of questions pertaining to a short story and a digit-span test. In order 

to administer the verbal persuasion, a participant in either group A or 

B was read a short story and then answered a set of questions from 

memory pertaining to the story [22]. The questions and story slightly 

varied depending on the group, with Group A receiving an easier story 

and questions than Group B. Whether or not the participant answered 

all the questions correctly, they received a set of different persuasions 

based on their group, which appeared as a line of text after the partic-

ipant submitted their survey, based upon Cassé  [10]. For example, 

Group A was told: “Congratulations! Your score on the memory test 

was above the average number of correct responses. You are more ca-

pable of remembering information over a short amount of time than 

most participants. This is an important skill and will be useful in the 

next task.” Group B was told: “Unfortunately, your score on the 

memory test was below the average number of correct responses. You 

are less capable of remembering information over a short amount of 

time than most participants. That is unfortunate considering that the 

next task will draw on this important skill.” Group C, the control 

group, did not take part in this task but moved directly to the digit-

span task.  

Afterwards, all groups took part in an online digit-span test, which is 

commonly used to evaluate attention capacity and working memory 

[23]. During this test, a series of digits was displayed and read to the 

participant. The participant then immediately repeated the sequence of 

digits, after which they would be presented another sequence of digits, 

increased by one digit. Two variations of the test were administered: 

one where the participant repeated the digits forwards, and one where 

the digits were repeated in the opposite order. Each participant at-

tempted both tests once, and the tests were discontinued if the partici-

pant repeated the numbers incorrectly. The participant’s score on this 

task corresponded to the sum of the maximum number of digits they 

repeated correctly for both the forward and backward variations [24], 

[25]. Another survey based upon the Memory Self-Efficacy Question-

naire was administered to measure performance and self-efficacy on 

the Memory Task, using a Likert scale of 1 to 5 [26], with 1 represent-

ing “strongly disagree” and 5 representing “strongly agree,” with the 

scale identical to the Directional Task. 

After completing the survey corresponding to the Memory Task, each 

participant was debriefed and thanked for their time. 

RESULTS. 

Coefficient alphas of reliability for the Directional Task and Memory 

Task were 0.66 and 0.77 respectively, indicating that the Likert scale 

surveys were reliable. To determine a singular value for both complex 

directional-following and memory self-efficacy, efficacy scores were 

summed across the questions then divided by the number of questions. 

The score for performance on the Directional Task was listed as the 

number of questions correct out of three, while the performance on 

the digit-span test was calculated by adding together the scores for 

both the forward and backward variants. Using Levene and Bartlett 

tests, it was found that the data did not violate the assumption of ho-

mogeneity of variance, meaning that the data did not depart from nor-

mal variances and that ANOVA tests could be used for further analy-

sis. A multivariate analysis relating all continuous variables is located 

in Table 1.  

Table 1. Descriptive statistics and correlations for study variables 

Variable M SD 1 2 3 4 5 
        

1. Age 16.17 1.40 —         
        

2. Directional 

Task Self-Effi-

cacy 

3.83 0.80 −0.13 —       

        

3. Directional 

Task Time 

3.43 0.79 −0.19   0.07 —     

        

4. Memory Task 

Performance 

13.60 3.28 −0.21 −0.10 0.25 —   

        

5. Memory Task 

Self-Efficacy 

4.18 0.59 −0.20 0.07 0.01 0.14 — 

*M and SD represent Mean and Standard Deviation. 

Complex Direction Following. 

By using a two-way ANOVA, age and gender were found to have no 

effect on Directional Task performance or self-efficacy (all p-values 

(ps)>.4), disproving H3 and reinforcing H4 with regards to following 

complex directions (see figure 1). To test the effect of persuasion on 

Directional Task self-efficacy and performance, a one-way ANOVA 

and a Chi-square test were used respectively. Results were not signif-

icant (both ps>.4), indicating that persuasion had no effect on either 

Directional Task self-efficacy or performance, disproving H1 and H2 

with regards to following complex directions (see figures 2 and 3). 

Short Term Memory 

By using a two-way ANOVA, age and gender were found to have no 

effect on Memory Task performance (all ps>.2). However, while age 

and gender independently had no effect on Memory Task self-efficacy 

(both ps>.4), gender x age was shown to have a significant effect on 
Memory Task self-efficacy with a confidence interval of 95% (p= 

0.03), indicating that as females get older, they experience a greater 

decrease in self-efficacy than males (see figure 1), disproving both H3 

and H4 with regards to memory. A one-way ANOVA analyzing the 

effects of group on short term memory self-efficacy and performance 

also yielded non-significant results (both ps>.3), see figures 2 and 3.   

  

DISCUSSION. 

Results demonstrated that verbal instruction, including both positive 

and negative persuasion, had no effect on self-efficacy or performance 

of both the Directional and Memory Tasks. One possible explanation 

for this finding is that high school students may already have relatively 
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Figure 1. Effect of Age and Gender on Directional Task (DT) and Memory Task (MT) Self-efficacy and Performance. Higher numbers correspond to greater 

self-efficacy for both MT and DT self-efficacy. Higher numbers also correspond to better performance on both the MT and DT. For both tasks, performance 

scores from the test were averaged and higher numbers signify better performance. For the MT, the performance scores relate to how many numbers an individual 

was able to recall using short-term memory, so there was no set range for scores. For the DT, performance scores ranged from 0 to 3, with 3 being the highest 

score and indicating better performance.  No significant effect of age or gender was found on DT self-efficacy and performance or MT performance (all ps>.4). 

However, as age increases, Memory Task self-efficacy significantly decreases more for females than males (p= 0.03). 
 

 

 

 
Figure 2. Effect of Verbal Persuasion on Directional Task (DT; blue) and 

Memory Task (MT; red) Self-Efficacy. Group A received positive verbal per-

suasion, Group B received negative persuasion, and Group C received no per-

suasion. Higher numbers correspond to greater self-efficacy. Analysis yielded 

no significant effect of group on either Memory Task self-efficacy or Direc-

tional Task self-efficacy (both ps>.4). 

 Figure 3. Effect of Verbal Persuasion on Memory Task (MT; red) and Di-

rectional Task (DT; blue) Performance. Group A received positive verbal 

persuasion, Group B received negative persuasion, and Group C received 

no persuasion. For both tasks, scores from the test were averaged and higher 

numbers signify better performance. For the MT, there was no set range for 

scores, but on the DT, scores ranged from 0-3, with 3 being the highest 

score. No significant effect of group was found on either Memory Task or 

Directional Task performance (both ps>.3). 

strong self-efficacy and mastery experiences concerning complex di-

rection following and short-term memory, preventing any effect of ex-

perimental verbal persuasion [27]. This conclusion is supported by 

previous research that has suggested an indirect relationship between 

verbal persuasion and self-efficacy, where verbal persuasion would 

instead influence mastery experiences [14], [13]. Though the present 

research did indicate a non-significant relationship between verbal 

persuasion and self-efficacy, further experimentation testing specifi-

cally for their relationship could help to solidify this theory. For ex-

ample, future studies could measure mastery experiences and admin-

ister verbal persuasion to determine if verbal persuasion can modify 

how an individual perceives their mastery experiences. Additionally, 

a lack of significant correlation between Memory and Directional 

Task self-efficacy, (shown in Table 1) could suggest high domain 

specificity for self-efficacy [15]. Another important finding of this 

study was that Memory Task self-efficacy greatly decreased over the 

age range 13 to 18 for females when compared to males. This finding 

is bolstered by previous research showing that over time, self-efficacy 

in academics, including math, social science, and computer science, 

decreased significantly more for females than males [18], [28]. Future 

research could help to address what conditions cause self-efficacy to 

vary among males and females in both academic and cognitive do-

mains.  

This study had several limitations that should be taken into consider-

ation before generalizing its findings to other situations. First, the sam-

ple size of this study consisted of only 23 participants from a limited 

range of academic abilities. Acquiring a greater number of participants 

from different academic backgrounds would create a more well-

rounded sample. Another possible limitation was that testing materials 
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had to be administered virtually via a YouTube video and online sur-

veys due to pre-existing pandemic conditions. This system did have 

some benefits, including each participant viewing an identical video 

and the ability to recruit participants who may live farther away, but 

each participant completed the study at different times or environ-

ments, which could potentially alter results.  

Conclusions from this study are especially important for educators and 

mentors of children. Though verbal persuasion in this study was not 

found to have a direct effect on self-efficacy or performance, it is pro-

posed that verbal persuasion could be pivotal in how an individual 

frames their mastery experiences. Therefore, educators should take 

care to highlight not a student’s shortcomings, but instead their 

achievements and accomplishments. Additionally, because females 

tend to experience a significant decline in self-efficacy over time, spe-

cial support should be given to females whose self-efficacy may be 

faltering, especially at a crucial period such as high school when an 

individual prepares for adulthood. Future research would focus on 

clearly identifying a relationship between verbal persuasion, mastery 

experiences, and self-efficacy, while exploring the implications of 

gender on this relationship. 
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