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Past research has suggested that listening to television background noise can impede a grade-school student’s 

ability to hold attention on a task. Television background noise has been shown to lower their ability to pay 

attention and accurately understand material. The purpose of this study was to measure the effects of television 

background noise on speed and accuracy on a mathematical task in college students. We hypothesized that 

subjects who have television background noise during the task on-hand would perform more poorly on the 

mathematical task compared to the subjects who did not have television background noise. Students in one group 

were asked to complete mathematical problems in a room with television background noise and another group 

completed the task in silence. There was no significant difference between the two conditions in terms of speed or 

accuracy. These results indicate that television background noise may not influence attention in college students, 

contrary to previous studies done with grade-school children. 
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Children today have grown up in an age where 

technology is everywhere, including the constant background 

noise of television. An estimated 35.8% of homes in the U.S. 

that have children below six years old can be categorized as 

heavy-television households, which is defined as having the 

television on most of the time or always (Vandewater, 

Bickham, Lee, Cummings, & Rideout, 2005). The rate of 

heavy-television households can cause concern, because 

findings have demonstrated that paying attention to multiple 

stimuli at the same time can interfere with one's ability to 

process and recall related information (Junco, 2012). 

Companies like Netflix and Hulu now make it possible to turn 

your laptop into a television. In-class laptop use has been 

associated with lower test scores and students report it lowers 

their ability to concentrate and accurately understand lecture 

material (Fried, 2008), making television programs on laptops 

more of a concern in the classroom.  Since multitasking has 

become common for the average college student, it is important 

to understand its effects on their ability to accurately process 

information and its impact on time management. 

 In order to improve learning methods, it is important 

to understand the way our brain pays attention to certain stimuli 

and disregards other stimuli. Information is processed by our 

reticular nuclei, located in the thalamus. The reticular nuclei 

gate the incoming information and determine what to relay to 

the cerebral cortex, in turn bringing it to our awareness. This 

same structure is responsible for tuning out unimportant 

information while directing us to essential stimuli.  One theory 

that has been posited for decreased performance in the face of 

multiple stimuli is that humans have a limited information-

processing capacity, because of the reticular nuclei (Pool, Van 

Der Voort, Beentjes & Koolstra, 2000). The attention required 

may surpass this processing capacity, resulting in decreased 

performance on the academic task. The brain is excellent at 

attending to one thing but not as good when trying to attend to 
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more than one thing (Alder & Benbunan-Fich, 2012). This can 

be a disadvantage in an age when people are expected to 

multitask with technology. 

 A number of studies have focused on technology and 

multitasking.  Beentjes and Koolstra (1996) examined students 

in grades 8 and 10 in the Netherlands from school districts in 

urban settings and rural settings. Students completed 

questionnaires that measured variables such as amount of time 

spent on homework, their home study location, presence of 

media equipment, and frequency of background media use. 

Researchers reported that 50% of these students sometimes did 

their homework combined with TV use and of that 50%, 59% 

reported sporadically glancing at the TV while doing 

homework to follow the program. Students stated that 

homework performance deteriorated more when watching TV 

compared to listening to audio, demonstrating the interference 

produced by background TV noise (Beentjes & Koolstra, 

1996). 

 Pool et al. (2000) further expanded on whether the 

distraction effects of background television impacted students’ 

performance on cognitive tasks in a typical homework setting. 

Students were selected from grade 8 in the urban district of 

Leiden, Netherlands. Students were randomly placed in one of 

three experimental conditions: (a) Dutch-language soap opera, 

(b) English-language music videos, or (c) no television in the 

background. Students then were given three sets of tests that 

are considered easy for a 14-year-old consisting of mental 

arithmetic, synonyms, and an opposites logic task. They were 

also given two additional tests that are considered difficult for a 

14-year-old consisting of advanced mathematics and reading 

comprehension. There was a significant difference between the 

control group and the two experimental groups on performance 

on difficult homework problems; television background noise 

negatively impacted performance on tasks that involve higher 

levels of concentration and mental processing (Pool et al., 

2000). 

 While these studies demonstrate that television 

background noise can affect the learning capabilities of grade-

school children, little research has been done on the effects of 

television background noise with college students, for whom 

multitasking has become common practice. The Pew Research 

Center documented that 15% of smart phone users and 8% of 

cell users in the U.S., 18 years or older, were using their 

device to stream applications like Netflix and Hulu, from the 

period of March 15 to April 13, 2012 (Pew Internet & 

American Life Project, 2013). This growing demand for 

television on our mobile devices mixed with social media, e-

mail, and in-class laptop use indicates a change in behavior that 

has been recent and the effects are unknown. 

 Our research hopes to expand on studies performed on 

grade-school children by investigating college students, who we 

assume have different motivations and levels of maturity, by 

examining a situation in which subjects solve mathematical 

problems in the presence of television background noise 

simulating an at-home study experience. We hypothesize that 

subjects who have television background noise during the task 

will exhibit decreased performance compared to the subjects 

who did not have television background noise. Presumably, this 

decrease in performance would reflect attentional limitations.  

We expect to see an increase in both number of errors and time 

to complete the task in the experimental group relative to the 

control group.  

 

METHOD 

 

Participants 

 Thirty-five participants were used in the study, 11 

males and 24 females. Participants were undergraduate students 

selected using convenience sampling from an introductory 

research methods class at the University of Minnesota. 

Participants volunteered during class time, where time was set 

aside to participate in the study. The participants’ ages ranged 

from 18 to 32 years of age (M = 22.1, SD = 3.4). No 

compensation for participation was offered. 

 

 Materials 

 In this study, we are measuring the effects of 

background television noise on performance in a mathematical 

task. Presumably, a decrement in performance would reflect 

attentional limitations.  We used two identical classrooms to 

separate participants in the control and the experimental 

conditions. The mathematical problems were taken from Kuta 

Software, which is a website that offers worksheet and test 

generators for math teachers. The complete test is shown in the 

Appendix. To manipulate our independent variable, we played 

a portion of an episode of a popular drama (“Breaking Bad”) to 

the experimental group. The television show was played on a 

laptop computer.  

 

Procedure 

 First, the participants were randomly assigned to the 

two classrooms. After obtaining informed consent, each group 

was given verbal instructions stating that they had 20 minutes 

to complete the test, but they were expected to finish in a 

timely manner. The control group was administered the test in 

silence, and the experimental group took the test in the 

presence of television background noise. When the participants 

finished their test they were free to leave. Upon turning in the 

test, his or her time in seconds was recorded and a written 

debriefing statement was given to every participant.   

 

RESULTS 

 

Two indicators of limited attention were assessed: the 

number of errors on the test and time in seconds to complete 

the test. One-tailed, independent t-tests were performed on each 

indicator to determine if television background noise interfered 

with the ability of college students to perform the mathematical 

task. 

 Analyses showed that the number of errors in the 

background television noise group (M = 6.12, SD = 4.12) and 

in the no television background group (M = 6.33, SD = 2.47) 



 

 

ATTENTION WITH ACCURACY AND SPEED                                                                                            Klosowski, McCollow, Gantt, and Grabosky                                                                                                                                                     

 

 

 

 

VOLUME 9 – SPRING 2014 - www.psych.umn.edu/sentience 

© 2014 Regents of the University of Minnesota                                                                                                                                                               3 

did not differ significantly, t(33) = 0.068, p = 0.425. 

Similarly, the time to complete the task (in seconds) for the 

television background noise condition (M = 500.88, SD = 

82.22) and the no television background noise condition (M = 

488.22, SD = 114.86) did not differ significantly, t(33) =       

-4.32, p = 0.335.    

 

DISCUSSION 

 

The results of this experiment did not support our 

hypothesis that performance is decreased when students 

combine television background noise with homework tasks; no 

significant differences were found for either of the two 

performance measures that were evaluated. These results are 

also inconsistent with the findings of past research, such as the 

study by Pool et al. (2000) that found television background 

noise negatively impacted performance on tasks that involve 

higher levels of concentration and mental processing. Our study 

fails to extend these findings with respect to accuracy and 

speed. 

 Several methodological problems with this study may 

have contributed to the lack of significant results. Beentjes and 

Koolstra (1996) reported that students often follow the TV 

program while doing homework by glancing at the screen from 

time to time.  The television screen used in this experiment 

may have been too small or too far away to permit subjects to 

look at the screen.  Another limitation may be related to the 

environment in which the test was conducted. Pool et al. 

(2000) introduced television background noise in a typical 

homework setting. Our study was done in a classroom and it 

did not reflect a situation where most college students normally 

perform homework assignments. 

 Additionally, a floor effect may have been produced 

by our choice of mathematical problems. Many of our subjects 

had not had a course in mathematics for a long period of time 

prior to completing the assignment.  Thus, they were unable to 

complete some of the problems for reasons unrelated to their 

attention to the task. Furthermore, unlike the situation that 

likely exists when a student does homework at home, this task 

was completed with other students present. This situation may 

have created social facilitation, where people have a tendency 

to perform worse on more difficult tasks in the presence of 

other people (Schmitt, Gilovich, Goore, & Joseph, 1986). 

Also, the amount of people in the classroom may have had a 

distracting effect on the students, contributing to poor 

performance (Baron, 1986). 

In future studies examining this topic, researchers may 

need to more accurately simulate an environment where 

homework tasks are performed.  Students should be able to 

complete the tasks alone with a television that is easily 

viewable. While additional research is needed to determine if 

an effect exists, it is also possible that the non-significant 

results accurately reflect the effects of television background 

noise. If this is the case, these findings may reflect the 

students’ ability to effectively focus their attention to the task at 

hand in the presence of television background noise. 

APPENDIX 

 
Form A: Basic Algebraic and Numeric Expressions 

 

Evaluate each expression. 

 

1)  (7 − 2) ÷ 5                                                                        

2)  (3 + 3)2 

3)  (6 − 3)2 

4)  5 + (16 + 2) ÷ 3 

5)  (−6 × 2) ÷ −3 

6)  2 + 12 ÷ 2 + 1 

7)  −4 − (1 − 5) − (−4)2 

8)  −3 × 2 × 2(−3 − 1) 

9)  (4 − 3)(1 − (3 + 5)) × 5 

10)  ((−16 − (−2 + 1)) × 2) ÷ 5 

11)  2 − 8 ÷ −2 − 3 − −12 ÷ −6 × −2 

12) (−11 − 6 − −5 + 1 + 3 × 2) ÷ −5 

 

Evaluate each using the values given. 

 

13)  y + z + 2; use y = −6, and z = 5 

14)  p(q ÷ 3 − p); use p = −6, and q = −3 

15)  z ÷ 6 + x + x − 5; use x = 1, and z = 6 

16)  x(z + 3) + 1 + 3 − y; use x = 6, y = −5, and z = 2 

17)  6 + q + 5 − (q − p) + 15; use p = 1, and q = 1 

18)  −3 ÷ 3(a + c(b + 5) − (−6 + a)); use a = 1, b = −6, and c = −4 
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