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Past research suggests that increasing group size can have a positive relationship on task performance. The 

purpose of this study was to compare task performance between subjects working alone on a puzzle task to those 

working in the presence of another subject. Participants were randomly assigned to two experimental groups 

(working in solitude versus working in the same room as another participant) and were asked to solve a 35-piece 

online puzzle.  We found that there was no significant difference between participants who worked alone and 

participants who worked near another person. These results may have a number of real-life applications, such as 

understanding ways to optimize exam performance by administering more classes and exams on-site as compared 

to online if students are seen to perform better in the presence of others. 
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The effect of group size on task performance is a 

widely studied area of psychology, with the majority of 

research suggesting an increase in task performance and 

efficiency for subjects in the presence of other people (Hiltz, 

Coppola, Rotter, Turoff, & Benbunan-Fich, 2000; Hollister & 

Berenson, 2009).  Understanding the relationship between task 

performance and working alone as opposed to working in the 

presence of others can be valuable in understanding the 

effectiveness of the modern day online exams administered off-

site through the web. Analysis of this association could help 

researchers understand if students perform better on exams 

administered in class with other students or administered online 

by themselves.    
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One of the earlier attempts to understand how working 

on a common goal individually or alongside others affects task 

performance was done through disjunctive tasks that do not 

involve group collaboration and conjunctive tasks that require 

group collaboration. A song sung together by members of a 

musical band is an example of a conjunctive task, as weak 

performance by one member would bring the whole group 

down. On the other hand, a group quiz for a class is an 

example of a disjunctive task as greater knowledge or subject 

expertise would bring the whole group up. Disjunctive task 

performance depends on the strongest group member, while 

conjunctive task performance depends on the weakest member. 

One such study was a longitudinal study done by Smith (1989) 

over the course of 10 years, which suggested that groups 

performed better than individuals on conjunctive tasks. On the 

other hand, there was no difference between group and 

individual performance on disjunctive tasks. Even though this 

study did not ideally compare the conditions of working alone 

versus alongside others, it did act as a starting point for 

valuable research in the area. 

In addition to these findings, efforts have been made 

by researchers to analyze performance on tasks in the presence 

or absence of an additional person. Davis, Carey, Foxman and 

Tarr (1968) examined the effect of experimenter presence on 

the performance of the subjects on three circle tasks, where the 

subjects had to move a stack of differently sized discs from one 

area to another target area in such a way that the number of 

moves are minimized and a larger disc is never on top of a 

smaller disc. The researchers found that the number of moves 
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taken by the subjects to move the discs from the starting area to 

the target area in the correct manner was reduced in the 

experimenter’s presence, indicating that performance on the 

task improved in the presence of an experimenter. 

Studies have been conducted to compare learning 

behavior or course performance when students are working 

individually on a task to course performance in the presence of 

their peers. One such study was conducted by Hiltz et al. 

(2000) in which student performance on a course exam for a 

computer course was compared between students who took the 

course and the exam in class individually but in the presence of 

their peers and those who took both the course and exam online 

alone. They found that students who took the exam in class 

among other students performed considerably better than 

students who took the online test. Thus, gaining insight into 

how working alone versus in the presence of other people 

impacts test performance can help determine how useful online 

classes or exams would be. If working in the presence of peers 

in an on-site course stimulates better performance, it might not 

be best to administer online classes where the student is alone 

when the learning happens. 

Kuhn and Solomon (2014) aimed to find if 

performance of athletes on a computerized neurocognitive 

baseline test was dependent on the presence of a familiar sports 

medical professional. The researchers found that athletes 

showed better visual motor processing speed and faster reaction 

time composite scores on the computerized neurocognitive test 

in the presence of the fellow sports professional than when they 

completed the test at home. This also points to the idea that 

working or testing alongside peers improves task performance 

as opposed to when the task is done alone. 

To further compare the exam performance of students 

on online exams administered in class versus offsite, Hollister 

and Berenson (2009) conducted a research study wherein 

students were randomly assigned to either take the online exam 

in class with the other students or take it offsite on a computer. 

The GPA of the students was controlled for in the experiment 

so that there were no differences in central tendency of 

performance measures. The results did not indicate significant 

differences on exam performances between the two groups. 

However, the group taking the exam offsite showed greater 

variation in examination results. Thus, even though significant 

difference was not found between the groups, this research 

points to an opportunity to investigate whether individuals 

working independently differ on task performance when 

compared to individuals working in the presence of others. 

This could help us understand if administering exams on-site is 

better for students’ performance on exams than giving them the 

exam individually off-site. 

Based on the findings that task performance differs 

depending on the presence or absence of another individual 

(Hiltz et al., 2000; Hollister & Berenson, 2009), we 

hypothesized that the time taken to complete the puzzle will be 

significantly different for subjects working on the puzzle in 

solitude compared to those solving the puzzles alongside 

another participant.  

METHOD 
 

Participants 

Twenty University of Minnesota undergraduate 

students, ranging in age from 18 to 23 years (M = 21, SD = 

1.72) participated in the study. The participants were selected 

using convenience sampling of college students enrolled in the 

Psychological Research Methods course. Half of the 

participants identified themselves as female and the other half 

as male. In terms of race, 65% of the participants described 

themselves as White and 35% as Asian/Pacific Islander. The 

participants did not receive any compensation. 
 

Materials  

The relationship between task performance and the 

presence or absence of another individual while completing the 

task were measured by having participants solve a 35-piece 

online puzzle titled “Countryside Stone cottage, Spain” from 

the website jigsawplanet.com. The type and difficulty of the 

specific puzzle was chosen with the intention of avoiding 

ceiling or floor effects. The participants were assigned to work 

alone or alongside another participant and they were not made 

aware of a time constraint. In the condition where subjects 

worked near each other, participants sat facing away from each 

other in order to prevent cheating. Participants were told to 

give their best performance with the intent to elicit a 

competitive drive as both performed the task. 

After the completion of the puzzle, the participants 

were debriefed and asked if they had any questions or concerns 

about the experiment. Participant performance was determined 

by using the completion time that was calculated on the puzzle 

website. The less time it took for a subject to finish the puzzle, 

the better their performance was. 
 

Procedure 

Before starting the experiment, participants were given 

the informed consent and demographic forms to fill out. In the 

first condition, a participant worked on the puzzle alone on the 

computer. The second condition involved two participants 

working on the same puzzle in the same testing room but on 

two different computers, individually. They were asked to start 

solving the puzzle with no additional information provided to 

avoid revealing the purpose of the experiment.  Both the 

participants started the puzzle at the same time, and were 

allowed to leave the room when finished, regardless of the 

other participant’s progress. After completing the puzzle, the 

participants were given a debriefing statement describing the 

nature of the experiment and given the chance to ask the 

experimenters any questions that they had. The time the 

participants took to complete the puzzle was recorded by the 

puzzle website and entered into a spreadsheet after the 

participants left the testing room.  

 

RESULTS 
 

The dependent variable (time taken to complete the 

puzzle) was analyzed for subjects working alone in a room on 

the  puzzle  and subjects  working  in  the presence  of  another  
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participant. A two-tailed independent samples t-test was 

performed on the dependent variable for both conditions to test 

whether the time taken to complete the puzzle by subjects 

working alone in the room was significantly different than the 

time taken by subjects working in the presence of another 

participant. 

 Analyses showed that participants who worked alone 

(M = 251.30, SD = 89.12) and participants who completed 

the puzzle in the presence of another participant (M = 301.50, 

SD = 99.05) did not differ significantly on time taken to 

complete the puzzle, t(18) = -1.19, p = 0.249.  

 

DISCUSSION 

 

The results of this experiment did not support our 

hypothesis that participants would differ in the time taken to 

complete the puzzle when they worked in solitude versus when 

they worked alongside another participant. These results are 

inconsistent with past studies (Hiltz et al., 2000; Kuhn & 

Solomon 2014) which indicated better task performance for 

individuals who were working on the task or exam alone in the 

presence of their peers.  

Even though we did not observe a significant 

difference in task performance, there have been other studies 

such as the one conducted by Davis et al. (1969), where a 

statistically significant increase in performance was observed in 

the presence of an authority figure such as the experimenter. 

Moreover, in the studies conducted by Hiltz et al. (2000) and 

Hollister et al. (2009), the in-class condition where the test 

takers gave their examinations in the presence of fellow 

classmates always involved a proctor. Thus, presence or 

absence of a proctor could serve as an alternate explanation for 

the results. Based on the studies by Davis et al. (1969), Hiltz et 

al. (2000) and Hollister et al., (2009), working alongside 

others does seem to have an impact on task performance. 

However, who that other person present is may affect the 

extent to which task performance is altered.  

The inconsistency between the current findings and 

past findings may be a consequence of several operational 

problems associated with our study. The difference in 

performance of participants could be a result of the lesser 

authority of the subjects participating in our study as compared 

to the authority of an instructor in previous studies, suggesting 

that subjects might have felt a pressure to perform well in the 

presence of a higher authority in past experiments. Also, the 

lack of significant results might stem from the fact that subjects 

might have been exposed to puzzles as children and thus be 

very familiar with them, leading to everyone performing well 

due to a ceiling effect. On the other hand, the study by Davis et 

al. (1969) used a three circle task in which the subjects had to 

move a stack of discs from one area to another target area in 

such a way that the number of moves was minimized and a 

larger disc was never above a smaller disc. The researchers 

found that the number of  moves taken by  the subjects to move  

 

 

the discs from the starting area to the target area in the correct 

manner was reduced in the experimenter’s presence, indicating 

that performance on the tasks improved in the presence of an 

experimenter. This task avoided ceiling and floor effects, as the 

problem was easy to comprehend but at the same time 

demanded critical thinking and sufficient use of cognitive 

resources on the part of the participant. This task would have 

been a better choice since it is more novel and simplistic than a 

puzzle task yet challenging enough to prevent ceiling effects.  

Moreover, the subjects participating in the study might 

not be representative of the general population as they were 

students enrolled in the same research methods class and thus, 

they were fairly comfortable with working with each other. 

Because of this, the study may not have been successful in 

simulating real-life situations where task performance could be 

influenced by our ability to work well among people we might 

not know, such as work performance on a new job. The 

participants were asked to leave as soon as they were done even 

in the two-person condition, which would have reduced the 

two-person condition to a one-person condition and skewed the 

results. Also, the clock on the website could have produced 

reactivity in the subjects since the subjects may have guessed 

that their performance was judged on the basis of the time they 

took to complete the puzzle. As a result of this, we would have 

seen their maximal performance instead of their typical 

performance.  

It would be possible to make modifications to the 

current experimental design in order to address these 

limitations. For example, more cognitively demanding tasks 

such as abstract problems or word problems could be used 

instead of puzzles to control for ceiling effects. Also, ensuring 

that the participants do not know each other before the 

experiment would make sure that task performance reflects that 

of a real-life situation. Moreover, introducing a task such as a 

personality test or a critical thinking task before the actual 

puzzle might help to divert the attention of the subjects from 

assessing the true purpose of the study. For future studies, 

participants should be informed that their task will be timed, as 

well as directed to stay as long as the other subject is working 

on the task in the two-person condition. Future studies 

examining the relationship between the presence of another 

subject and performance on tasks can focus on trying to 

determine if there is a relationship between these variables 

while taking all these considerations into consideration.  

 Research in this area has important practical 

implications in the real world. Failure to observe significant 

differences between individuals working alone versus in the 

presence of others could indicate that in-class exams taken in 

the presence of peers and alone online yield similar exam 

performances. Conclusive evidence in this domain would help 

with understanding ways to optimize exam performance by 

administering more classes and exams on-site as compared to 

online if students are seen to perform better in the presence of 

others. 
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