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Abstract
Many studies have discussed methods of improving individuals’ performance in a variety of
fields. Furthermore, studies also have observed how social interactions may have an impact,
whether positive or negative, on an individual's performance. The current study aims to expand
on this thread and take a deeper scope on the immediate impact on academic test-taking ability of
the presence of a confident colleague. Additionally, the current study explores whether the
change of performance, if any, impacted by the stimuli is exaggerated depending on the subject’s
sex or extraversion. The current study assigned 14 Bard undergrad students to the control group,
and 7 Bard undergrad students to the experimental group. All participants were asked to take two
short mathematics tests consecutively, one easy and one difficult, with no time limit. The
experimental group had a confident confederate acting as another participant that worked on the
same task next to the subject and was asked to finish the test drastically earlier than average. I
hypothesized that participants in the experimental group would perform the task significantly
faster than the control groups in both tests, but would show impaired accuracy in both tests. |
also hypothesized that there will be a difference in effect depending on the participant’s sex and
extraversion. The results showed that there was no difference in test scores between groups, but
participants in experimental condition performed faster in the difficult exam. Additionally,
difference in sex did not affect the effect of the confederate’s presence in participant’s score or

time, but extraversion did affect in terms of score.
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Friend or Foe? Outstanding Peer’s Unexpected Impact on Test Taking Ability

It is no surprise that people like to see an improvement in their performances. Regardless
of the domain, such as sports, academics, or music, increasing performance is many individuals’
goals throughout their life or career as it could provide a general sense of positivity. Such
positive emotion can come from a sensation of acceptance, achievement, pride, or better
opportunities. As a result, many studies have long been interested in finding efficient and
effective ways to improve one’s task performance. In particular, academic education in the
United States (U.S.) is a key component to young people’s lives, as many states in the U.S.
require individuals from the ages of 618 to be a full-time student until they graduate high
school. As a result, improving a student's academic performance is an interest of students,
parents, teachers and researchers.

Regarding academic performance, many longitudinal studies illustrated that having a
certain mindset or support group around them can improve performance, or in this case, grades.
For example, it is suggested that different social support groups have a crucial impact on
adolescent students’ stronger mastery goals, performance-approach goals, performance-
avoidance goals, and test anxiety (Song & Bong, 2015).

Studies have explored and illustrated that certain styles of teaching and counseling
predict more positive results on improving students' academic performances. For example, a
classroom environment that reflects a common mid-20th century style, where teaching and
learning is done mutually by the students and faculty, show significantly greater student’s
comfort, confidence as well as engagement level within the class (Wright, 2020). A therapy style

that led the student to focus and explore the roots of their lack of success also seems to
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significantly benefit students' improvement in grades (Esposito, Karterud, Freda, 2019).
Attribution therapy, providing students with a mere possibility of success, or simply a model
they can look on, also seems to be a sufficient means of aiding students in their academic
performances. In Wilson & Linville (1982)’s study, college freshmen who saw a video of an
upperclassmen in their school talking about how their grades improved than the time in their
freshmen year, improved their GPAs significantly more than those who did not.

It becomes more clear that progressively changing a college student’s attitude towards
realistic and constructive ways can benefit students greatly. Students who have such attitudes
show greater academic success, as well as better mental and physical health. (Chemers, Hu&
Garcia, 2001). Additionally, certain independent ambitions and high maturity of students seems
to improve grade performance (Gelso, Osterhouse, & Bodden, 1971).

Speaking of a student's attitude, Self-determination theory (SDT) must be discussed. First
suggested by Deci and Ryan (1985), SDT distinguishes motivations that are intrinsic
(autonomous) or extrinsic (controlled) based on an individual's personality within social
contexts. Those who are intrinsically motivated to their work, tend to be, not only be more
engaged in their work, but also were less likely to quit during poor performances, and eventually
show more promising results than those who were not.

Obviously, such in-depth scope on factors that contribute to a student's academic
outcome in the long run is indubitably beneficial for students growth. However, many would like
to see a positive change happen fast. Variables of the longitudinal study, such as certain attitudes,

goals, or roots of motivation are not something that can be easily changed in a quick amount of
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time. Furthermore, not everyone in the academic field has the luxury of a trustworthy and skilled
counselor or support group.

Therefore, it should also be important to know if there’s any way to improve student’s
performance in the short term. Luckily, numerous studies have shown the possibility of directly
impacting one’s performance through the addition of certain stimuluses, though not limited to
academic performance. Regardless, further exploring these stimuli that show immediate effect on
an individual's performance may hint at better ways to improve students’ chances of academic
achievement and success.

Al. Social Impact by Peers and Social Interaction. First and foremost, overall, it is
unequivocally clear that performers are greatly affected by social interactions during a task. The
relationship between social interaction and performance is noteworthy as many tasks individuals
perform are within a social setting. For instance, academic tests are usually taken amongst peers,
and athletic and musical performances are often done in front of an audience. Many studies have
shown the effects of social facilitation in both humans and animals, where individuals often
perform significantly better when they are doing the task with other people if the task was easy
(i.e., the fishing reel task studied by Triplett, 1898).

Some have shown the opposite effect, where participants’ performances were noticeably
impaired based on social observation (Michaels et al. 1982). Interestingly, this contradictory
result is paralleled in cockroaches, where cockroaches surrounded by other cockroaches were
able to go through mazes significantly more quickly when the maze was simple, but struggled

when the maze was difficult (Zajonc, Heingartner, Herman, 1969).
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Additionally, skill level and comfort also seem to be variables that affect the correlation
between performance and social interactions. In the Pool Hall study (Michaels et al. 1982), pool
players of different skill levels (one being above the average skill level and another being below
the average skill level) showed different effects when an audience was present. Skilled pool
players showed improvement in performance in the presence of an audience, whereas unskilled
pool players showed impairment in performance in the presence of an audience.

Other studies illustrate that there are many more complex interactions that affect
individual performance based on social settings. For instance, Social Loafing Theory (Kravitz
and Martin, 1986; Ringelmann, 1913) suggests that individual performance decreases when that
individual is in a group where labor is pooled. That is, when individuals are working in a group
together, they are likely to put in less effort than they would if they were working on the same
task alone (Ringelmann, 1914).

Furthermore, Spencer et al. (Spencer, Logel, Davies, 2016) suggests that performance is
also affected beyond the immediate social interaction that is present, and also based on social
biases and stereotypes. Specifically, Spencer suggests the idea of Stereotype Threat, where
individuals are under a perpetual state of pressure to perform better to not misrepresent groups of
which they are a member, following exposure to inaccurate stereotypes about their group. For
example, if there is a cultural stereotype present that women are likely to perform worse than
men in mathematical tasks, women who are performing the task are likely to have their
performance impaired and perform in an inferior manner to a man that has the same qualification
as them, due to the fact that they are under pressure (Spencer, Steele, & Quinn, 1999). Based on

such promising findings of effect of social interaction on task performance, the current study
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hopes to see an effect of task performance of students when they are under peer pressure, where
students are not only performing the task with another peer (without cooperating with each
other), but also have the peer finish the task extremely quickly and confidently.

A2. Social Impact of Expectations. Previous studies on the roles of expectations of
parents, teachers, and students themselves show interesting results. Many studies illustrate a
strong correlation between scholar/model roles’ expectations and the students academic
outcome, that is, expectations of a teacher predict the academic achievement of children (Kolib
& Jussim, 1994); children who are gifted showed negative academic outcomes when their
teachers had negative academic expectations to them. Moreover, parallel relationships were
illustrated to be present in a study by Doren, Gau, and Lindstrom et al (2012), where positive
academic expectations from respective parents predicted positive academic outcomes from their
children who had disabilities in learning. Such effects were also parallel in self expectancy as
well. Urdan et al. (2007) also hints the contrary where negative parental expectation can be a
strong motivation factor that drives students in hopes of disproving societal and parental
expectations. (Rubie-Davis, Peterson, Irving et al, 2010)

One important factor to note is the self-fulfilling prophecy, where individuals who
believe in themselves and have higher sense of goal will likely to work harder. This expands to
parents and teachers, who will likely to provide positive feedback, proper and better guidance
and resources to individuals who they believe to have a better chance of academic success.
Self-fulfilling prophecy may potentially be a main part of the mechanism of how expectancy

from self and environment predicts academic performance.
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One of the most famous illustrations of this is, of course, Rosenthal and Jacobson’s
Pygmalion in the Classroom study (1968). This study showed the high-expectations of the
teachers or instructors alone, in the long run, can drastically increase the IQ levels of the
students. In early stages of elementary school, some teachers were told that certain students are
“growth spurters”, who are inclined to greatly succeed in the future. Yet, these students were
normal who were merely randomly assigned to the experimental condition. The outcome was
remarkable; over time, students who were marked as “growth spurters” almost doubled in 1Q
gain in six grades in lower groups. Rubovits and Maehr (1971) suggested “interaction quality
hypothesis” to serve as a potential explanation. They found that there was no difference in the
time or attention that the teacher gives to the students in either condition. Rather, the style of
attention and compliments provided varied significantly depending on the student’s condition.

Interestingly, recent studies also revealed that beyond teachers’ or general educators’
expectations towards students, parents’ anxiety and fear of a certain subject may predict their
children's performances in that area. For instance, there is a direct negative correlation between
parents' anxiety level towards math and their young children’s early math performance (Shaeftfer,
Rozek, Berkowitz, Levine & Beilock, 2018). Shaeffer et al. (2018) then further discussed how
certain styles of intervention involving friendly and mutual learning of students and parents can
break this correlation. This possibility is credited to changes in parents’ expectations towards
their children’s success in math and ultimately shows that parents’ expectations can play a
significant role in deciding and potentially improving students academic performances (Shaeffer

et al. 2018).
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However, it is important to understand that the mentioned prior studies were usually
longitudinal and far from illustrating the immediate effect of academic performance after
intervention of creating high expectancy. Furthermore, unlike the prior study, the students will
have no availability to receive positive feedback and guidance from others and themselves as
they are performing one task in one sitting. While the pressure to perform well, or to perform to
the self-expected threshold is present, and limited availability for self-fulfilling prophecy
regarding time and resources, the current study expects the student to perform worse in the
presence of the confederate.

B. Impact of Pressure. Nevertheless of the varying studies, the idea of choking
-performing heavily under one’s capability due certain pressure- is omnipresent in diverse fields,
such as academics, sports, and jobs. Even with the highest expertise and skills people tend to fail
and researchers tried to give an explanation of how and why to such weird, yet common
phenomena.

Several researchers contribute working memory as a determining factor of whether or not
a high stake situation/environment, (or simply, puressure) can negatively affect students in
academic fields. Working memory is part of a short-term memory that people use to apply
information during task performances; for instance, recalling a restaurant’s address or phone
number while driving towards it through traffic is an application of one’s working memory. In
her book Choke, Beldiok (2010) discusses how one’s capacity of working-memory is a strong
predictor of their academic success, as it directly affects one’s ability to perform reading and

problem solving.
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Ironically, several studies have shown that, in fact, students who have high
working-memory are the ones that tend to choke or fail under pressure. Students who have
higher working-memories have a pattern of using algorithmic methods (procedural,
time-consuming, yet accurate) while students with lower working-memories opt towards certain
shortcuts that can lead to flaws (Beldiok, 2010). Because of such differences, students with
higher working-memories perform exceptionally in their academic tasks during low-stress
conditions. However, the moment pressure rises and creates a high-stress condition, it was
observed that many students with high working-memories panicked and opted to the method that
the students with lower working-memories traditionally used and performed less than what they
were capable of (Beldiok, 2010).

Later studies further explore that capacity of working memories is not the only predictor
of susceptibility of choking. Using salivary cortisol as a measure for arousal(pressure), one study
illustrated that anxiety is the new addition to the puzzle. Given a novel math examination under
pressure (higher salivary cortisol levels), students with high levels of working memories with
high math anxiety showed significantly worse performance than students with high levels of
working memories with low math anxiety. In fact, the latter group performed better than usual
(Mattarella-Micke, Mateo, Kozak, Foster & Beilock, 2011).

This finding is incredibly important as it suggests that pressure of the circumstances can
be converted to an advantage to one’s performance depending on their working memory capacity
and anxiety. Benny & Banks (2018) further supports and expands this finding. 60 undergraduate
students in their study showed lower risk of choking under pressure if they had high working

memory and if the task being performed demanded high working memory from the test-takers.
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Furthermore, parallel to Matterella-Micke et al.’s former finding (2011), Benny & Banks (2018)
also showed students that demonstrated high state anxiety during the task, as well as negative
thoughts on the task evaluation predicted higher susceptibility to choking.

Aside from pressure of success in a high-stake, high stress situation, pressure of time is
one of the most relevant factors in students’ academic lives as their assignments and tests have
deadlines and time limits. Though one might presume that giving such time pressure in an
academic setting can lead to better results as it may reduce laziness and complacency, some
studies show that time pressure may be a significant double-edged sword regarding improving a
student's academic performance.

Interestingly, according to McDaniel (1990), auditors in companies showed increase in
efficiency but decrease in effectiveness; in this report, “effectiveness” was used as performance
meeting professional expectations, and “efficiency” was defined as reaching expected standard
while having the lowest cost possible. Results show that limited time, or time pressure in
companies show improvement in efficiency of company audits, that is “effectiveness per unit of
time”, but impair the overall effectiveness produced.

McDaniel mentions a follow up report by Rhode (1978) found that over half the audits
performed under time pressure were greatly impaired, performing way below the expectations.
However, it is noteworthy that these findings are based on company occupations, individuals are
not in an academic setting and it is likely that the individuals are above the age of average
college students. The current study is interested in whether the findings of McDaniels are parallel
in an academic setting, where students will perform worse on standardized tests, when under

time pressure.
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Method

Participants

A small group of Bard College undergrad students (14 women, 7 men, M age = 20.3, age
range : 18-25) was recruited through posters and flyers that were posted on main facilities of
Bard College as well as through the advertisement posted on social media. More participants
were further collected through researchers personally recruiting students on campus directly. All
participants, regardless of their performance, were promised an equal chance to win a $30
Amazon gift card after the study. Regardless of their recruitment methods, all participants were
falsely informed that the study is about exploring in which environment do students perform best
academically. Oblivious to the presence of conditions, each participant who was available at the
same time as the confederate was put into the experimental condition and those who were not
were put into the control condition. All participants were invited to Preston Lounge at the
assigned time without any preparation for data collection.
Materials and Procedure

The Confederate. In order to avoid any additional unknown variables, the current study
only used one confederate for all participants assigned to the experimental condition. The
Confederate is also a Bard undergrad senior who is a caucasian male with above American
average height. The confederate was instructed to not initiate any interaction with the
participants, but respond neutrally when the participants did so to him. To assure the
confederate’s credibility, the confederate was asked to be present at the lab before the participant
arrived. Once the participant arrived, the researcher thanked both for coming and provided the

informed consent form and written instructions of the task. The written instructions stated that
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the participants will be taking a math test (with a calculator and with no time limit), and to not
use any electronics and vaguely mentions that they might experience differences in the
environment such as abnormal temperature, lighting or sound. Though it was not orchestrated,
the confederate made a small comment about the test that seemed to make himself. The current
study decided to include it in the procedure as it seemed to give more credibility to the
confederate for the participant during the first data collection of the experimental condition.

Both the confederate and the participant were then guided to a room where there are two
computers placed about one foot away from each other. Each of the computers have the default
microsoft calculator on and internet disabled. When the test was given, participants were
reassured that there was no time limit and to “take however long as they need”. Oblivious to the
participants, time it took for them to finish the test was measured.

The confederate was instructed to use confident body language throughout the test
(frequent nodding, fast typing on the keyboard and fast writing on the paper) and finish and
complete the test significantly earlier. (1 minute and 45 seconds for the first test, and 7 minute
and 30 second sfor the second test. These times were approximately 15 seconds faster than the
average of the time it took for three pilot testers. The pilot testers were the researcher and his
family, and generally has above average math experience). After the confederate finished the
first test, he was instructed to wait until all participants were done. However, after the
completion of the second test, the confederate was asked to “wait in the other room” so the
participant did not doubt the confederate, but then was secretly dismissed for their convenience.

The Tests. Because the current study is also interested in how difficulty plays a role in

the impact of the confident peer on the participant’s test performance, two tests were designed
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with drastically different difficulty. Participant’s task consisted of finishing both tests of varying
difficulty, but they were gradedand timed separately. The first exam used seven simple questions
from an 8th grade Algebra textbook and asked to solve variables. The second exam, on the other
hand, consisted of seven multiple choice questions directly copied from a mathematical
reasoning section from a 2019 GRE test book. Each participant was given the first exam (easy
algebra test), and upon its completion, the second one (difficult GRE test) was given.

Each participant received 1 point for getting a question correctly and could score a max
of 7 points in either test. Initially, both tests were designed to provide no partial credit and only
grade based on the final answer and not the procedure before it (a handful of participants asked if
they have to show work during their task). However, one question in the second (difficult) exam
gave participants the option to choose up to four answers. Because this unique question allows
participants to choose any combination of correct and incorrect choices at the same time, it
seemed fair to come up with an alternate way of grading this question. The SAT (pre-2016
version) grading system, where lucky guessing was discouraged by deducting points for
incorrect answer, while not deducting any points for unanswered questions inspired the grading
criteria for this unique question: of the four options, two were correct; participants received 0.5
points for each correct choice, but also got 0.5 points deducted for each wrong choice. For
example, if a participant chose all four options, he or she received a 0 (1-1=0) for the question.

Post-task Survey & Manipulation Check. After the completion of the second exam,
the participants were given a post-task survey. The survey included five sections : questions
regarding basic demographic information, STAI (State-Trait Anxiety Inventory), TIPI (Ten Item

Personality Measure), general perception of the first exam, and finally, general perception of the
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second exam. Surveys for participants in the experimental condition had an additional sixth
section that discussed participants' perception of the confederate.

For all participants, age, class year, and ethnicity were reported for the demographic
section. All demographic information was written by participants rather than being chosen from
a set of options. The sample was majority White (n = 15, 71.4%), with other participants being
Asian (14.3%), Biracial (9,5%), and African American (4.8%).

There was no significant difference of demographic information between two groups,
except class years. The demographic information included age, (/[19] = 1.74, p = .10, M = 20.7
for control and M = 19.4 for experimental) class year, 1 being a freshman and 4 being a senior: (
X’ = 9.6, p =022, N =21), gender (X2 = 1.71, p = .19, 6 males and 8 females were present in
control condition and 1 male and 6 female were in the experimental condition), and ethnicity (
X?= .75, p=.861, control condition included 10 Caucasian, 2 Asian, 1 Biracial, and 1
African-American student, while the experimental condition included 5 Caucasians, 1 Asian, and

1 Biracial student.
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Table 1.

Participant’s Frequency of Demographic Information
Frequencies

Frequencies of Age

Levels Counts % of Total Cumulative %
18 3 14.3 % 143 %
19 4 19.0 % 333 %
20 5 23.8% 57.1%
21 5 23.8% 81.0%
22 3 14.3 % 952 %
25 1 4.8 % 100.0 %

Frequencies of Year

Levels Counts % of Total Cumulative %
1 S 23.8% 238%
2 3 14.3 % 381 %
3 6 28.6 % 66.7 %
4 7 33.3% 100.0 %

Frequencies of Gender

Levels Counts % of Total Cumulative 3
1 = male 7 333 % 333 %
2 = female 14 66.7 o 100.0 %

Frequencies of ethnicity

Levels Counts % of Total Cumulative 3
1 = Caucasian 15 T14 % T14%
2 = fAsian 3 14.3 % 85.7%
3 = Biracial 2 0.5 % 95.2 %
4 = African American 1 4.8% 100.0 %

After filling out the demographic information, participants are asked to measure their

anxiety levels during their tests through STAI (State-Trait Anxiety Inventory). Though not
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related to our primary interest, measuring anxiety during performances seems helpful as many
literatures, such as Mattarella-Micke et al. (2011), suggested that anxiety plays a big role on how
stimulus affects students’ academic performances.

STAI was developed by Spielberger (2010), inspired by the idea that there should be a
distinction between anxiety as a state and anxiety as a personality trait, as someone can be calm
as an anxious person at a certain state and vice versa. Because the current study’s focus is not
interested in whether someone tends to be anxious, but rather whether they are anxious during
the time of performing the task, STAI was the appropriate self-reported measure. STAI consists
of lists of certain states of feelings (such as, pleasant, calm, secure, and tense etc.) in which
participants can rate, on a scale of 1-4, how much they resonated with those states during the
time of the task. All negative states were added with reverse-scored positive states to result in a
state anxiety level for the exams. Participants were asked to complete two separate STAIs for
tests of each difficulty.

An important part of the current study’s hypothesis discusses whether extraversion
affects the confederate's impact on participants’ test taking ability. In order to measure a
complicated part of a human being, such as personality, the best case scenario is to have
abundant time and resources to explore and understand it individually in depth. However, given
the need for a simple, quick, and effective way of measuring personality, this study used the TIPI
(Ten-Item Personality Inventory) to measure extraversion. The TIPI shows acceptable ratings in
terms of test-retest reliability and convergent and discriminant validity (Gosling, Rentfrow, &

Swann, 2003).
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The TIPI includes a total of 10 lists of characteristics. Those who take the inventory are
asked to rate each characteristic set on a scale of 1-7, in terms of how much they see themselves
as the given characteristic. Two sets of characteristics represent each personality from the Big
Five Inventory : Extraversion, Agreeableness, Conscientiousness, Emotional Stability, and
Openness to Experience (Gosling, Rentfrow,& Swann, 2003). The current study only focuses on
extraversion part of the personality. However, the current study asked all participants to rate all
10 characteristics instead of just the two that signal extraversion. This is because (a) there were
no suggestions that the altered test or only taking a specific part of the test of interest will
maintain its same validity and reliability as its full test, and (b) the TIPI was already a very short
inventory that was able to be finished in a short amount of time.

Materials collected from the last two sections of the survey by all participants
(participants’ perceptions of test 1 and of test 2) are not used to discuss primary findings. Rather
it is present to serve as a partial manipulation check as well as a light inquisition of whether
presence of anxiety plays a role in the impact of the confederate, if any. The sections for
participants’ perception of the tests focused on measuring the validity of the participants’ task
performance. For example, the section asked whether the participant agreed or disagreed in a 7
point scale of statements such as : I have performed this test to the best of my ability or
Performing well on this test means a lot to me . If the majority of the participants did not perform
to their best ability (above 4), and hence will not illustrate how they would react to an actual test
environment, the validity of the measures of task performance in current study should be
questioned. Lastly, the section double checks whether the difficulty of the tests were perceived as

intended. Because part of the current study’s hypothesis is interested in the influence of difficulty



Running head: FRIEND OR FOE 18

of the task, under no circumstances can a participant feel that the first test was harder than the
second.

Lastly, a section was added for participants in the experimental condition, alongside with
one verbal questionnaire to manipulation check for the presence and effect of the confederate. In
a seven scale, questions asked how they feel agree or disagree with given statements to check if
the participants perceived the confederate as intended (confident, well-performing and
intelligent.) as well as whether the action of handing the test early of the confederate had any
direct impact. Some statements included in the section are as follows : The participant who did
the next to me was confident, when the participant next to me handed in their test, I worked
harder and faster. It must be known whether the majority of the participants perceived the
confederate as intended to assure the validity of the current study. Furthermore, the researcher
asked every participant in the experimental condition, whether they believed the confederate was
a participant. Unless it was an absolute no, the participant passed this manipulation check. Upon
completion of the manipulation check, all participants were thoroughly debriefed.

Results

Of the total of 21 participants, 7 were placed in experimental condition and 14 were
placed in the control condition. All participants in the experimental condition passed the verbal
manipulation check by confirming that they did not recognize that the confederate was not
another participant.

To test the hypothesis of whether having a confident peer affects performance in terms of
time or test scores, two-way ANOV As were conducted for Difficulty x Condition predicting test

time and test score. To test whether there was an interaction between Condition and Difficulty
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predicting test time, a repeated measure ANOVA showed no significant interaction, F (1, 19) =
1.23, p = .28. To test whether there was an interaction between Condition and Difficulty
predicting test score, a repeated measure ANOVA showed no significant interaction .

To test the main effects, a one-way ANOVA was conducted statistically predicting score or time
by Condition. For Test 1 (easy), test score was not statistically predicted by condition, F (1, 19)
=1.24, p= .28, nor was test time, F (1, 19) =1.95, p =.66. For Test 2 (difficult), test score was
not statistically predicted by condition, F(1,19) =.26, p = .62, but test time was, F(1, 19) =4.50,

p=.047.

Estimated Marginal Means

Condition = Difficulty

1200 4

900 o
w Difficulty
= Easy
= 600 A Difficult

300

1= Control 2 = Experimental
Condition
Figure 1. Difference in time (seconds) taken to finish the easy (first) and difficult (second) task between
conditions. In terms of mean average, participants in the experimental condition performed quicker than
participants in the control condition. Yet, the difference is only statistically significant in the difficult test

and not in the easy test. There is not significant interaction between Condition x difficulty for time.
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Table 2.

ANOVA test for interaction between Group x Difficulty on Test Score

Repeated Measures ANOVA

Within Subjects Effects

F c
Wean Square

ST (18 [=]
Drfficulty 104.07 .07 68 < 1
Dsfficulty 3 Condition 1.86 186 1 0281
Residua 2876 19 151
Mote. Type 3 Sums of Squares
[
Between Subjects Effects
Sum of Squares df Mean Square F B
Condition 0.00298 9.8 - 09T
Residua 57.61607 19
Note. Type 3 Sums of Squares
Table 3.
ANOVA test for interaction between Group x Difficulty on Test Times
Repeated Measures ANOVA
Within Subp=cts Effects
Sum of Squares df Mean Sguare F P
Ol 1 20e+6 20e=0 1979 Hi
Dufficubty s Condibian 54156 1 58156 09g. 334
Residua 1 13e-8 10 59259
Mote. Type 3 Sums of Squanes
)
Between Subjects Effects
Sum of Squares df Wezn Sguare F P
Condron 1402072 140402 402 0,039
Hesidua 42652 9 JH561

Note Type 3 Sums of Squanes

20

To test the hypothesis of whether gender impacts the prediction that test performance will

moderate the relationship between difficulty and condition, the study focused on the three way

interaction between Condition, Difficulty, and Gender on performance first, with Difficulty as



Running head: FRIEND OR FOE 21

repeated measures factor, and between subject factors of Condition and Gender. For the
difference in time taken to complete the task, there was no significant result, ' (1, 17) = .07, p =
.80; for difference in test scores, there was also no significant result, 7 (1, 17) =2.38, p = .14.

Table 4.

ANOVA test for 3-way interaction between Group x Difficulty x Gender on Test Score

Repeated Measures ANOVA

Within Subjects Effects

um quares df
0976 307 587
3483 094 [V
i Gancer 1.343 1 1.343 422 25
41 3784

Note. Type 3 Sums of Sguares

Table 5.
ANOVA test for 3-way interaction between Group x Difficulty x Gender on Test Time

Repeated Measures ANOVA

‘Within Subjects Effects

5 of Sguare di k ane P
Se=b 183e+6 284331 <001
11388 1 31388 04843
5104 1 0.0801
4387 1 0.0676
Oe-6 i7 54824
il
Between Subjects Effects
aurm at =]
Condition L5 0aTy
Gender B o 527
Condition = Gender 5 695 Qo224 883
Residua 526988 a0
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Lastly, to test the hypothesis that extraversion impacts the prediction of test performance
by condition, the three way interaction between Condition, Difficulty, and Extraversion was
followed up with repeated measures ANOVA, with factors of Condition, Difficulty, and
Extraversion. Extraversion scores on the TIPI were used to divide participants into three groups .
The repeated measures ANOVA showed a significant three-way interaction when predicting test
performance in terms of score, F(2, 15) =4.50, p = .029, but not in terms of time, F(2,15) = 1.25,
p=.32.

Table 6.

ANOVA test for 3 way interaction between Group x Difficulty x Extraversion on Test Score

Repeated Measures ANOVA

Within Subjects Effects
| an Square P
Difficurlty 27m 3NH )
Diffuculty = Conditior 00712 G
Difficulty s Extraversion labeled 2 a3 0aTM 0402
Difficuedty s Condition = Extraversion labeled 104708 2 52354 45014 0029
Residual 174458 15 11831
Naote: Type 3 Sums of Squares
[41
Between Subjects Effacts
Sum af Squares df Mean Square F p
Conditicn 1.37 1 137 0.508 i
Extraversion labeled 354 2 I 0655 0534
andition 3 Exfraversion labeled 16.21 . Bt 3.006 008D
Fesidual 4045 13 270

MNote. Type 3 Sums of Sguares
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Table 7.

ANOVA test for 3 way interaction between Group x Difficulty x Extraversion on Test Time

Repeated Measures ANOVA

Within Subjects Effects

Sum of Squares df Meamn Square F P

Difficulty 1.74e+6 i 1.74e+6 20432 D01
Difficulty = Condition 10228 1 10238 0174 B2
Cafficulty % BExtraversion labeled 133005 2 bi33d 1125 03531
Difficulty = Condition = Extraversion labeled 147280 2 T4l 1.24 [FEN]:
Residua BET43 15 59162
Vore. Type 3 Sums of Sguare

[4]

Between Subjects Effects
Sum of Squares df Mean Square F p

Condition 29052 1 2952 1.30 0.272
Extraversion labeled 141543 F. TOrT 317 0.071
Condition s Extraversion labeled @5930 2 32965 1.48 0.260
Residua 335123 15 22342

Though not included in the hypothesis, STAI for each participant were measured to see if
there were any differences between state anxiety levels two conditions. Two separate
Independent T-tests were conducted for state anxiety levels between participants in the control
group and experimental group. Difference in state-anxiety level was present between participants
in the control group and participants in the experimental group for the first (easy) exam (¢[19] =
-3.43, p = 0.003, Mcontrol = 36.6, Mexperimental = 50, Mean difference = 13.4), as well as the second
(difficult) exam (7[19] =-2.46, p = 0.0024, Mcontrol = 42.8, Mexperimental = 52.7, Mean difference =

10.9)
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Table 8.

Difference in State-Anxiety levels between Conditions in Varying Difficulties.

Independent Samples T-Test

Independent Samples T-Test

statistic df P Mean difference  SE difference  Cohen's d
State Anxiety Level Test 2 Student's t -2.23* 18.0 0.039 =107 4.81 -1.08
State Anxiety Level Test 1 Student's t -3.09 18.0 0.008 -13.0 4.21 -1.51
* Levene's test is significant {p < .05), suggesting a viclation of the assumption of equal variances
Discussion

The current study mainly hypothesized that, in the presence of a seemingly confident, and
extremely fast test taking peer, participants will, in general, show improved performances during
easier tasks but impaired performances during difficult tasks in terms of accuracy, and overall
improvement of the task in terms of time. The data found only supported such hypotheses
partially. Participants showed significant improvement in terms of time, that is, it took the
participants significantly less time to finish the difficult test, when they were with a confident
peer who finished the test early. However, unlike the initial prediction, such improvement in
time was not reflected in the easier test. Moreover, unlike the study’s hypothesis, no difference
of test performance in terms of accuracy was found in either of the difficulties.

The current study further was interested in finding whether other personal variables such
as gender or personality (specifically extraversion) would have an impact on the condition’s
effect of participant’s test performance, if any. Interestingly, the effect of condition and difficulty
on participants were affected by extraversion (introverted, neutral, extroverted) but not by sex

(male, female).
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The measure of participant’s anxiety level was not part of the main hypothesis, nor was
part of the pre-registration of the current study. However, as many literatures discussed earlier,
such as that of Mattarella-Micke et al.(2011) or Benny and Banks (2015), anxiety can potentially
play a big role in a student's academic performance during a high-pressure situation.
Interestingly, all participants in the experimental condition showed significantly more levels of
state-anxiety than those who were in the control condition, even though there were no significant
differences in their actual academic performances. Though not concerned with our hypothesis,
this is an incredibly interesting finding. This suggests at least two things: (a) the mere presence
of the unfamiliar confident confederate is enough to drastically increase a student's anxiety level;
(b) anxiety alone is not enough of a variable to affect a student's task performance ability. This
can be used to further

There are many potential limitations with the participants. First and foremost, it is
unequivocal that not only the sample size is small, but also, disproportioned, where the control
condition had about as twice as many participants than as the experimental condition. With
limited time and resources as the nature of being a year-long project, the current study was
designed to be a pilot study for future studies refurbish and explore. Regardless, the researcher
ambitiously aimed for 40-80 participants with each condition having equal amounts of
participants. Such target sample size was initially lowered to 30 (15 participants in each
condition) due to the unexpectedly low relative interest. This change also was realistic as the
confederate was also a current Bard undergrad student and only could help out with so many data
collection without getting paid; the current study preferred not to use more than one confederate

as any difference in the confederates may lead to an uncontrolled variable.
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Furthermore, the sample size was again lower than anticipated, as data collection was
forced to be closed early due to the COVID19 pandemic. Remaining scheduled participants
either left campus before they could participate in the study, or no longer felt comfortable
participating. Getting more participants or data collection was forced to cease mid-March, which
was right before the weekend the remaining seven participants were scheduled to participate in
the study.

The current test used the subject math as the measure test performance. Therefore it is
important that both groups have similar levels of math skills.When the study’s method was
being designed, the researcher hoped that the big sample size (initially planned to be 80) would
be able to control for exceptional outliers and will control for variables math skills and
demographic information. However with a drastic cut in sample size, current study did not
control for math skills or general demographic information between two groups. Fortunately,
participants were not statistically different between conditions from each other in terms of
demographic information except for class year. Notably, there were no seniors or sophomores
present in the experimental conditions whereas the control group had 7 seniors and 3
sophomores. However, there still may be differences in innate math skills and academic caliber
between the participants in each group which increases the potential for errors.

Regardless of the attempt, the current study failed to functionally perform random
sampling. Even though the target sample was limited in a sense that it only aimed for students in
one undergrad institution, the current study attempted to catch as diverse members possible
through advertising in different platforms. Either physical or digital poster advertising for the

study’s participation was posted on Facebook’s Bard Students group page, Instagram, as well as
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physical copy posted throughout college campus. However, more than half the participants
personally knew the researcher beforehand the study and was conveniently sampled to
participate in the data collection. Because of this, the majority of the sample is even more limited
to Bard undergrad students who know the researcher and does not well represent the general
population.

Critically, the current study could not functionally apply random assignment due to the
limited availability of the confederate. Initially, a random number generator in google (min
I,max 10) was used to randomly assign participants to either condition. Those who were given
odd numbers were assigned to the control condition and those who were given even numbers
were assigned to the experimental condition. With the confederate’s very limited availability, the
schedule for participants who were randomly assigned to the experimental conditions and
confederate did not always line up. Because the current study already was lacking volunteers,
instead of waiting for participants who were randomly assigned to experimental conditions and
had compatible availability to the confederate, the study opted to not perform random
assignment. Participants who were available at the time when the confederate was as well were
assigned to the experimental condition and the rest were assigned to the control condition.

Though not perfectly organized, the current study ambitiously challenged to find the
connection between many important variables that seem to have some connection to task
performances. I hope this study can ignite a further exploration in the relationship between test
performances, anxiety, presence of others, difficulty, and pressure. A replication of this study
with more robust sample size will be a good start. I hope to ultimately see where we can provide

a solution for students to perform with the best of their ability in different scenarios.
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Appendix

a. Preregistration

ﬁm OSL/PT Preregistration

Investigalors Mame and Afllation Cavle of Prereqestration | Feleuary 1, 2020
{leave blank if this is an anonymous preregistration)
[Woanjun Lee |
Mames and Alfiliatons of Collaborators
{leave blank if this is an anonymous pretegisiration) IRE Status
Advised by Prof, Justin Dainer-Best () IRE Renview Mot Necessary
() Mot Submitted Yet
() Submitted

(%) Approval Received, Date:  [Dec. 16th 2019
Study Titke

Frignd or Foe? Conlident Peer's Unexpecied Impact on Test Taking Ability

VARIABLES

What are your independent / grouping ! predictor variables (including mediators and moderators) ? Explain how
you operalionalze each variable

Kain indegendent varable is Be presence of & confederabe taking e exam alongside wilh B panticipanl, Thoogh each
rlicipand in bobh experimental group and conbrol group wil be laking the seme exam, parlicipants in oondrol group will be
king the tast alone, while the parficipants in the exparimental group will be taking the test while the confederate is also
king the tast naxd fo tham. Though confederates are asked to taka the test in a very confident manner and finish &

Igrificantly earlier than the perticpant the study ts designed =o that the participant will not directly interact with the
confederate during the jest

Whal are your dependenl / oulcome variables? Explain how you operalionalize each variable.

Main dependent variabie is lest performance in (ermg of accurscy and Speed, Accuracy will be measuned by how many
aslions students got the question comaclly and speed will be measured on how fast it iook for particapants i finish the
est. To note, particpants are given no tme limd o finish thelr tesk

List any exploratory vanables. These are wariables that you included in your study, but are not central 1o your
main predictions.

Difficulty of the Test : ona is mora challenging.
Sax - demographic information of participants will be collected wpon thesr consant; cument study balieves 1hat any finding
thie main hypothesia may be different depending on the sex of the participant.
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Owd wou create new, or modify existing, wariables for this study? (select all that apply)

[#] Some. or all, variables have been used in prior, published research, and no modifications were made
[[] Some variabies were modified from their anginal form

Some vanabdes were created for this study

I you indicated above thal "Some vanables wene modified” describe how you modified existing vanables here:

If you indicated above that ‘Some varables were creabed for this study,’ st and describe the variablas that you
created for this study:

-Peer Presance | whathar or nod confident task performer is present alongside of participant
-tesit difficulty
-Maith test

HYPOTHESES

‘What are your primary study hypotheses ! research guestions?

Thiz study hypothesizes that in fhe presence of a confident, fast test taking peer, the paricpant will shaow Improved
[performiances during easier bsks bul impared perfformances during difficull fasks

D you hawve any exploratory hypotheses [ research questions? If g0, describe them below,

-Does Gender have an impact on the efect of pear presence?
-Does personalily hive an impact on the effed of peer presence?
-Dioes Task cfficulty have an impaci on the effect of peer prasanca?
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At the time of this preregistration, describe the status of If you selected "Other’ 10 describe the status
data collection: ol data collection, please explain here

() Mo new data collection is required for this
project (8.g., mata-analysis)
(®) Data collection has not started for this study

() Data collection is in prograss
{0 Data collection is compleie

() Other:

It you indicaled above thal data collechion i oomplels’ If you selecied "Some preliminary analyses
or in progress,’ have you (or anyone else) already have baen performiesd” describe the analyses
comgucied any stabistical analysesT ¥ hive already oonducied

{_) Mo data analyses have been performed
{7} Some preliminary analyses have been
perlormed, but not those rebevan 1o the primary

or exploratory study hypotheses described
above (£.g., you calculated descriplive statistics)

() Soma. or all, analyses of the primary or

exploratory hypotheses have been performead

if you selected ‘Soma, or afl, analyses of the primary or expioratory hypatheses have been performed, * you showld
shop compleding this form. Pre-registration of hypotheses MUST accur befove you have analyzed your data,

SAMPLING

Wil is your target sample size?  |40-80 |

Hivw wias your lange| sample size determined 7 (check all thal apply)
[[] Power analysis
[] Target sampie size based on convention { past research

Targel sample size based on conslraints | convenience (e 0., size of subject pool, available maney o
pay pariicipants, access io parficipants)

[ Other. |

Hiaw wiill wou determine when o stop oollecting data (ie., your stopping rule)?
@ When the target sample size is reached

() A panticular ameunt of ime has passed (e.g., the end of the semester)
(W) Other (describe below)

If you sedected 'Other’ for your stopging rule, please explain here:

Tarnget sample size is reachad OR March 15, 2020
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RESEARCH DESIGN

Whal type of research degign
are you using? IF you selacted 'Other for your research design, please axplain here:

{®) Experiment
() Quasi-experiment
{_) Correlational Study

D Other:
EXPERIMENTAL DESIGNS OMLY
If you are conducting an experiment, whal is the What are e total number
bt of the manipulation? conditions in your study?
; (&0, a2 x 2 design has 4
(&) between-participants total condiions):

() within-participants

{_) mimed (at beast one batwesn and one
within Eacior)

Will the experimenters be aware of the condition to which & panicular participan] hias been assigned?
(%) ‘es, the experimenter will be aware of the condition 1o which a participant has been assigned

(%) Mo, the axperimenter will be bliind to condition

Will participants be randomly assigned o condition?

(%) s

(%) Mo (describe below)

If you selected "Na' for how you will assign parlicipants 1o condition, please explain here:

Random bul with caveals for schaduling.

If you are predicting an interaction (in your hypotheses), describe the nature of that interaction below:

Participants are likaly 1o parform worse in presence of confident peer, especially whan the task is difficult, or if the
rlicipant i a female, of il the participan] kas anxious of intreverted personaliiies,

DATA ANALYSIS PLAN

iWhat will be your criterion for determining statistical significance? Wil wour tests of significance be:
() p=.05 {Cip=. () p=.005 {®) One-tailed
-[‘:j Othar. | [ (=) Two-taded

{) A combingtion of one-
and two-tailed tests
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If you indicated thal some tests of significance will be one-alled, describe the hypothesis and predicted direction

of the: effect or association below:

Wil you exclude participants from data analysis based on any of the reasons listed below?
[J Failed atiention check Failed manipulation check Missing data

Describe any additional exclusion criteria hene:

|ﬂ"!|f task taker that finished the lest belore the confederate,

What criterion (if any) will you use o determine wheather a participant s an outlier?
(=) Greater than 3 standard daviations from the mean

(O Other |

Which statistical tests will you use to canduct your data analyses? (check all that apply)
ANOVA [ Corretation [] r-tes [ Chi-square
[[] Regression [] CtheriAdditional

I you sslected 'Other’Acdilional tor the statisbical test above, descibe the analyses you will condud hese;

|.«E.

If relevant, describe what types of follow-up tests will you perform (e.g., Tukey post-hoc; simple main effects). if

you will conduct planned comparisons, axplain the nature of those cormparisans balow:

Tukesy post o will Be conducied [0 See hovw (e resuls die,

For the analysas listad abova, will you include any covariates of control variablas? If 5o, describe them balow

and provide a justification

|wa

This praragistration termplate was created by Kevin P. Mcintyre, kmeintyn@irinity edu, Trinity University, and
Wy opensiatslab com

Benjamin Le, blef@haverford. EH:Iu HEI'rerfam College. For more information. wisit
or follow us Fopenstatslab GProject_TIER

£ 2017 w1.0 This material may be used for noncommercial educational and research purposes onby.
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a. First test
For the following inequalities, solve for x

x+5=3

Ax—1)=3(x+1)

2x +3=x

-12x =144

S[x+3(1-x)+2]=17.

Tx+2 =65

5x-25=0

b. Second Test

(1) Twenty percent of the sweaters in a store are white/ Of the remaining sweaters, 40
percent are brown, and the rest are blue. If there are 200 sweaters in the store, then how

many more blue sweaters than white sweaters are in the store?

(2) (413 —412)y41 = 9

38
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What is ?

B3)If a = 27)(3 ?)and x =(6)(3"), then which of the following is equivalent to

(12)(3™) multiplied by (15)(2 %) ?

hint:
hE = 1/b8
ie: 472 =1/4?

a) 5(-2245)(320)
b) %

c) 512

d) 524)(38)

e) 5(2245)(320)

(4) Jill has received 8 of her 12 evaluation scores. So far Jill’s average (arithmetic mean)
is 3.75 out of a possible 5. If Jill needs an average of 4.0 points to get a promotion, which

list of scores qualifies Jill to receiver her promotion
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Indicate ALL such lists.
(a) 3.0,3.5,4.75,4.75
(b) 3.5,4.75,4.75,5.0
(c) 3.25,4.5,4.75,5.0

(d) 3.75,4.5,4.75,5.0

(5) If the probability of selecting, without replacement, 2 red marbles from a bag
containing only red and blue marbles is 3/55 and there are 3 red marbles in the bag, what
is the total number of marbles in the bag?

(a) 10

(b) 11

(c) 55

(d) 110

(e) 165
(6) All first-year students at Blue State University must take calculus, English
composition, or both. If half of the 2,400 first-year students at Blue State University take
calculus and half do not, and one-third of those who take calculus also take English

composition, how many students take English composition?

(a) 400
(b) 800

(c) 1,200
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(d) 1,600

(e) 2,000
(7) A certain punch is created by mixing two parts soda and three parts ice cream. The
soda is 4 parts sugar, 5 parts citric acid, and 11 parts other ingredients. The ice cream is 3

parts sugar, 2 parts citric acid, and 15 parts other ingredients.

Given the following,
Quantity A : Parts sugar in the punch
Quantity B : Parts Citric Acid in the punch

Select one of the four answer choices below.

(a) Quantity A is greater than Quantity B

(b) Quantity B is greater than Quantity A

(c) The two quantities are equal

(d) The relationship cannot be determined from the information given

D. Answer Keys for Tests

First Test
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4. -12

5. 1.8

Second Test

E. Post Task Survey

42
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Post Task Survey

Age:
Year at Bard :
Sex:

Ethnicity :

A) On the next page, there will be a number of personality traits that may or

may not apply to you.

43
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You should rate the extent to which the pair of traits applies to you, even if one characteristic

applies more strongly than the other.

Please Check what is most applicable : I see myself as.....

Disagree | Disagree | Disagree a | Moderate | Agree Agree Agree
Strongly | Moderately Little a Little | Moderately | Strongly
Extraverted,
enthusiastic.
Critical,
quarrelsome.
Dependable,

self-disciplined.
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Anxious, easily

upset.

Open to new
experiences,

complex.

Reserved, quiet.

Sympathetic, warm.

Disorganized,
careless.
Calm, emotionally

stable

Conventional,

uncreative.
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B) Please recall when you were taking the First Exam : How did you feel?

Not at all

somewhat

moderately

Almost always

pleasant

Calm

Secure

Tense

Strained

At ease

upset

Worried over
possible

misfortunes

satisfied
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frightened

comfortable

self-confident

nervous

jittery

indecisive

relaxed

content

worried

confused

steady

C) Please recall when you were taking the Second Exam : How did you feel?

Not at all

somewhat

moderately

Almost always
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pleasant

Calm

Secure

Tense

Strained

At ease

upset

Worried over
possible

misfortunes

satisfied

frightened

comfortable

self-confident
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nervous

jittery

indecisive

relaxed

content

worried

confused

steady

D) For your First Exam, how much do you agree with the following statements?
(1 being strongly disagree, 4 being neither agree or disagree, 7 being strongly

agree)

I have performed this test to the best of my ability
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Performing well on this test means a lot to me

I have performed well in the First Test

The First Test was easy

E) For your Second Exam, how much do you agree with the following statements?
(1 being strongly disagree, 4 being neither agree or disagree, 7 being strongly

agree)

I have performed this test to the best of my ability

Performing well on this test means a lot to me

I have performed well in the Second Exam

The Second Exam was easy
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F. Post-task Survey Extra section for Experimental Conditions

F) Please tell us how much you agree with the following statement regarding the

First Exam (1 being strongly disagree, 4 being moderate, 7 being strongly agree)

The participant who did the task next to me

was confident

The participant who did the task next to me

probably performed good at their task

The participant who did the task next to me

probably performed better than me

The participant who did the task next to me

seems intelligent

When the participant next to me handed in

their test, I worked harder and faster
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When the participant next to me handed in

their test, it made me uncomfortable




	Friend or Foe? Outstanding Peer’s Unexpected Impact on Test Taking Ability
	Recommended Citation

	tmp.1588289059.pdf.ROKlu

