ABSTRACT

The purpose of this study is to examine the effect of noise distraction on test scores.  It was hypothesized that a noise distraction, such as a Spanish tape, played during testing would negatively influence test scores.  Thus, scores would be lower under the noise conditions of a within-subjects design.  Despite the use of a counterbalance design, results of a one-way repeated measures ANOVA indicated that there was no difference between testing either under noise or under quiet conditions.  However, there seems to be an enhancement by looking at the means across all four conditions.

INTRODUCTION


It has been of interest to determine how environmental conditions affect testing performance (Carlson, Raemae, Artchakov, & Linnankoski, 1997; Furnham & Bradley, 1997; Ng & Turnbull, 1997).  Generally, one can consider how everything from internal to external factors can influence academic achievement.   In terms of external factors, various types of research have been conducted in order to investigate the effects of environmental conditions.  Hathaway (1995), for one, found that good lighting, such as free spectrum fluorescent lamps with ultraviolet supplements, positively affect students in a variety of areas including development, attendance, and academic achievement.  This, however, is just one example of how our environment influences our academic performance.


In looking at environmental factors, distractions, particularly noise, appear to have varying affects on performance.  Interestingly, some studies have indicated that distractions can have a positive or negative affect on performance, while other studies concluded that distractions have no bearing on a subject's performance.


Beginning with studies that prove noise distractions to influence performance, Dwivedi's (1988) study of arousal effects on recall supported the notion that noise affects cognitive performance.  In this experiment, it was of interest to study "the effects of priming by true ^ false cue statements during an interval following the presentation of 3 - letter Hindi words and high or low intensity white noise".  Results indicated that "high-intensity noise" was significantly more detrimental for  "processing and retention than low noise."   In addition, Jaeaeskelaeinen, Alho, Escera, Winkler, et al. (1996) would agree with Dwivedi.  They examined the effects of ethanol and noise distraction on "visual forced choice reaction time (RT)" by using a single blind, placebo-controlled, crossover design.  Subjects were to perform a motor skill with their hands, such as pressing a button, as a response to a display. Jaeaeskelaeinen et al. concluded that atypical and newly introduced sounds prolonged choice reaction time (1996).


Another interesting study further supports the hypothesis that noise distractions have a negative impact on performance.  Kjellberg and Skoeldstroem (1991) investigated the relationship between ongoing tasks and subjects' response to annoying noise during the tasks.  In particular, subjects performed the tasks "during exposure to 2 levels of a continuous broadband noise" and later irrelevant speech was added as a distraction.   Kjellberg and Skoeldstroen found that subjects rated annoyance to be low during simple tasks (i.e. finger dexterity) that required reaction time compared to other different tasks such as reasoning and proofreading (1991).   More importantly, ratings indicated a further lower annoyance level during irrelevant speech.  From these results, it may be inferred that subjects were highly annoyed by the noise when they used their reasoning and proofreading skills.  Thus, interference from their annoyance may overall affect higher thought processes.  



Thirdly, Williams, Reil, and Roper (1990) hypothesized that pessimists would display differences in stress reaction compared to optimists, when an auditory distractor was added to the task at hand (arithmetic or “Simon says”).   Results confirmed their hypothesis; and that is, pessimists did have different stress reactions since their diastolic blood pressure was greater than the optimists during the arithmetic task.  

Studies that used music as a form of distraction are also of interest.  Several studies have attempted to pinpoint exactly what value music plays as a distractor.  One experiment examined the effects of Mozart's piano music on the performance of delayed response tasks in monkeys (Carlson, Artchakov, & Linnankoski, 1997).  When the music  played during the delayed response testing, there was a significant deterioration in the monkey's performance.  White background noise, however, which also played during the delayed response time, improved the monkey's performance.  


One study, however,  questions the notion Carlson et al. support, that instrumental music produces significant distraction.  Nittono (1997) asked subjects to recall digits in order of presentation while instrumental music played either forward or backward during the task.  Forward music caused more of a significant disruption than did silence.  Reversed music, surprisingly, had no significant effect.  Nittono argued in order to support the theory that instrumental music caused a distraction, that instrumental music played both forward and backward should influence performance.


Since the issue of white noise came up, it is imperative to touch upon it.  Two studies concluded with varying claims of white noise (Ogata, 1995; Ferguson, Carbonneau, &Chambliss, 1994).   Ogata (1995) wanted to determine how music affected psychophysiological components of humans via electroencephalograms (EEG), electrocardiograms (ECG), and electrooculograms (EOG).  Consequently, subjects reported feeling relaxed when they listened to music; yet, with sim-music (sound-pressure simulation by white noise) they felt unpleasantly sleepy (Ogata, 1995).  Hence, this suggests that entire physiological consciousness levels may be higher when listening to music rather than to sim-music.  


Secondly, Ferguson, Carbonneau, and Chambliss (1997) conducted a karate drill study under positive, negative, and white noise conditions.  Beginning with a questionnaire, subjects were asked to rate songs according to their emotions.  Consequently, subjects rated "positive noise" to consist of loud, happy, and inspiring music.  "Negative noise", on the contrary, included slow-tempo, soft, sad, and non- motivating music.  After performing a drill following brief exposure to either of the three conditions, Ferguson et al. found that both positive and negative music enhanced subjects' performance, whereas white noise had no significant effect.  In fact, these results contradict the findings of Carlson et. al., where monkeys' performance increased under the white noise condition.  


 While the previous studies addressed different types of distractions and varying results, some studies, on the other hand, support the notion that noise distractions altogether, fail to affect cognitive performance.  Beginning with Ng and Turnbull’s (1997) research, they maintained the belief that studying in varying amounts of noise was equally effective and therefore there should be no difference during testing.  In this study, subjects studied either in a quiet room or in a room with noise according to their preference. On 2 separate days, they were then tested in a reading comprehension exam in either a noise or quiet condition.  Findings indicated that was no significant difference between conditions (Ng & Turnbull, 1997).


Lidor and Singer's (1994) results matched with Ng and Turnball.  In this particular experiment, they wanted to see if subjects (athletes) performed better when trained under the same testing conditions (competition).  Their hypothesis, which stemmed from other research, that encoding is specific.   To elaborate, they believed that if the retrieval context were similar to the encoding context, then recall would be better.  Therefore, subjects (athletes), who learned to throw balls under a quiet condition, did not excel under the noise condition while subjects, who learned under the noise condition, also did not excel under the quiet condition.
 Thus, there was no learning transfer across conditions.  According to Lidor and Singer, such findings may be due to the similarity between both conditions.

While Ng and Turnball (1997), and Lidor and Singer (1994) concluded that distractions have no significant affect on testing, other researchers came up with mixed results (Harrison & Kelly, 1989; Kryter 1970).  For instance, Harrison and Kelly (1989) studied the effects of auditory conditions, such as white noise, on cognitive performance.  Specifically, subjects were divided into two groups -- white noise or quietness.  Afterwards, subjects in both groups completed a simple addition task while experimenters recorded physiological measures. Interestingly, all of the subjects improved in simple addition during the white noise conditions compared to the quiet conditions.  Under both conditions, however, they were permitted to adapt to their environment 5 minutes prior to testing (Harrison & Kelly, 1989).   Perhaps adaptation played a role in allowing the subjects to relax and therefore concentrate.  


Next, Kryter (1970) held different perspectives.  In his book, after reviewing other studies, such as Teichner and Schoenberge & Harris, Kryter concluded, “…steady or intermittent noise may have no effect on the performance of a well-learned nonauditory mental of psychomotor task” (576).  In addition, he hypothesized two psychological factors in terms of the discrepancy of noise.  For one, he and Azrin described stimulus contingency where “the task becomes liked and is performed relatively poorly because it is related to or contingent upon the aversive noise” (582).  Furthermore, Kryter asserted that more anxious personality types will have an affected performance due to noise compared to the non-anxious types.  Secondly, Kryter talked about the response-related factors.  This entails the person’s perception of the noise, whether or not he or she views it as a punishment.  Also, one's perception will affect his or her motivation, and in turn, he or she may or may not perform better. 

By looking at the literature, it appears that distraction covers a wide range of factors.  Such factors include not only different sources such as auditory, general environmental conditions, and usual anticipated conditions, but it also has varying effects on subjects that is difficult to define.  Perhaps effects may be contingent upon the perceptions of an individual rather than just the distraction itself.  Although the above review touches upon many aspects or sources of distraction, like music and white noise, this experiment was more specifically designed to investigate the impact of auditory distraction, in terms of annoyance, on testing performance.   It is of interest to determine if the source of distraction used in this study is sufficient to be annoying and therefore negatively affect performance.  

As current students, we are interested to see first hand how external distractions affect the scores of our peers.  Many times after a test, students worry about their potential grade.  From personal observation, one can picture how students commonly evaluate how much they knew, how much effort they devoted in studying, and if any justification why they did poorly is available.   For example, at times students complain that they did poorly due to a poor testing environment such as the chill in the room or the noise people made as they left the room.


The purpose of this study is to ascertain if distractions, such as noise, significantly decrease the test scores of students.  More importantly, it was hypothesized that distraction, in terms of annoyance, would make it difficult for students to concentrate.  Hence, decreasing scores across conditions were expected as a result.  It was of particular interest to see how students performed in two different conditions, quietness and noise.   

METHOD


In this study, since other students were of interest, the subjects were Introduction to Psychology students who voluntarily signed up for credit.  The sign up sheet was posted for 2 weeks with 15 time slots open for morning students and 15 slots open for afternoon students; thus totaling to 30 students.  The purpose of this sampling was to ensure there would not be too large of a group to be a distraction in itself.


Since a within-subjects design best fit our purpose (Kantowitz et al., 1997), it was required that the students who signed up for a particular time come to a total of four test sessions.  This design, however, left only 20 out of 25 students by the fourth session.  


In describing a session, the students were to test for 15 minutes.  In addition, each test session was assigned a condition.  In order to counter-balance for a within-subjects design, the first session was quiet, the second and third sessions had a Spanish tape (noise distraction) playing, and the fourth session was again quiet.  


In terms of the data collected, all of the subjects were to complete SAT questions from an SAT prep book (Brownstein, 1991).  This type of test was administered in order to simulate usual testing at the college level and since students should have some familiarity with the material.  These questions were randomly selected by assigning the different questions to a random number sheet.  Moreover, 15 minutes were allotted for the 15 questions.  In addition to these questions, they were asked to indicate their gender and age.  


As part of the design, a fictional Spanish experiment disguised the purpose of the Spanish tape during the noise conditions.  Secondly, two signs were posted on the entrance door  - SAT Experiment Here and Spanish Experiment Here.  Next, one of the experimenters along with an assistant acted as confederates, where they played the role as subjects for the fictional Spanish Experiment.  Once all of the subjects arrived, a confederate read false directions to the subjects (confederates) of the Spanish experiment prior to the reading of directions to the SAT experiment.  

To control for other distractions, subjects were not permitted into the testing room after the experiment began.  Subjects also were asked to leave only after all completed the 15-minute test.  Lastly, the Spanish tape played simultaneously with the beginning of the SAT experiment.  After the completion of the fourth test, subjects were given a survey that asked them to rate statements about distractions and the relationship of the false experiment to their performance.  

Apparatus of this experiment included prep SAT questions, tape player, and Spanish tape, which gave Spanish lessons.  

RESULTS


The subjects of this study consisted of 20 Introductory Psychology students.  Specifically, 9 male and 11 female students participated and in which the average age was 18.85.


After the collection of SAT tests, each test was graded and then assigned a percentage correct.  For instance, since there were only 15 questions, eight correct equaled .533.  Next, the means for each condition were found and are presented in Table 1.  More importantly, one may notice the unusual enhancement of the means at each condition (Chart 1).

All of the percentages were statistically analyzed by using one-way repeated measures ANOVA.  The results of the analysis are reported in Table 2.  One may see that the F test for noise distraction was non-significant, F (3,55) = 2.31 since the F = 2.31 did not exceed the Fcv = 2.78 at the alpha .05 level.  One thing to note is that F = 2.31 is at 8.6 probability.    Thus, no significant difference was found between testing during noise and testing during quiet conditions.

Lastly, the subjects' responses to the survey were analyzed, and then converted into percentages.   The survey focused on the subject's perception of the false Spanish experiment and its relationship to their own performance.  When asked if the Spanish tape made it more difficult to concentrate, 40% agreed.  Similarly, 35% of the subjects responded that they strongly agreed that it was easier to take the test without the Spanish tape.   In addition, they were asked to rate their agreement to this statement, "I feel as though I am a person who is not affected by noise distraction." A small percentage (30%) claimed to somewhat disagree.  Again, less than half of the subjects (35%) felt neutral or had no opinion when they rated if the Spanish tape will have no effect on their test scores.   Furthermore, 13 out of the 20 subjects admitted that they knew the Spanish experiment had something to do with their experiment.  Lastly, 7 subjects pinpointed the actual intent of the experiment -- to see if noise distraction would affect test scores.

DISCUSSION


In this study, it was hypothesized that noise distraction compared to quietness would significantly cause a difference in students' scores.  This hypothesis, however, was rejected since the ANOVA results were not significant at the .05 alpha level.  Surprisingly, there appears to be an enhancement of performance by looking at the means (Table 1).   Three factors may have affected the students' scores.  For one, since the content of each test was different, obtained scores may have been reached by chance alone.  Secondly, despite the counterbalance design, the effect still may have been due to practice and those who knew the goal of the experiment.  Thirdly, an unknown confounding variable concerning the condition may have affected the student's performance.

 
In addition to these factors, other contingencies may have influenced the results.  More importantly, the experimenters may have controlled these contingencies. For instance, one may theorize that the content of the Spanish tape actually failed to suite as a distraction.  Specifically, some non-Spanish students may have deemed the Spanish exercises to be irrelevant since it was difficult to understand, while those who were Spanish may have perceived it to be a distraction.  Now, on the contrary, if the auditory distraction was of relevance to all of the subjects, such as a radio announcer talking about Rutgers students, they may then have perceived this as distracting.   Harcum (1987) would oppose this theory since he found that subjects rated relevant noise to be less disturbing than irrelevant noise.  His three experiments entailed the relationship between perceived personal relevance of surrounding noise and its stressful effects.  This area needs to be addressed in future research.


Error in part of the researchers in this study may be the second element that affected the results.  Unfortunately, the researchers decided after the second condition, to change the original statistical test, a z-test for a difference between proportions, to the current statistical test, one-way repeated measures ANOVA.  Such faulty planning in the design forced the researchers to mend their error.  For instance, since the original plan was to compare observed proportions in the quiet condition to the noise condition, the experimenters felt no need to identify the scores of each subject (S1: quiet score, noise score, noise score, and quiet score).  Rather, just the total number of correct observations was recorded along with the means of each condition.  Hence, in order to correct the error, the experimenters had to match all of the answer sheets to each subject according to their handwriting.  


In reference to the survey, the percentages have certain implications.  It appears that less than half of the subjects (40%) felt that the Spanish tape would affect their scores which coincides with they feel about distractions.   More importantly, more than half of the subjects believed that the false experiment somehow involved them.   Even more interestingly, 7 subjects knew that distractions on testing performance was the focus.   Thus, since a good portion knew the agenda, they may have put extra effort in answering the test, and therefore may have received higher scores.  It would be interesting to see a correlation between those subjects who knew, and their performance on the tests.  This survey perhaps implies that the students were neither annoyed nor distracted by the tape and so were able to concentrate.

Furnham and Bradley (1997) would have taken interest in our findings.  In their study, they hypothesized that distractions such as "pop music" would affect various cognitive tasks such as recall and reading comprehension.  Results indicated a detrimental effect on recall and reading comprehension when this type of music played during testing.
  This again raises the question, "What type of auditory source is perceived to be a distraction?"  Since a Spanish tape failed at distracting the subjects of this study, whereas pop music succeeded in Furnham and Bradley's study, one may fathom the idea that a distraction would have to be understandable or in English. 


In reference to the enhancement of performance by looking at the means, one may notice the slight increase during two separate conditions, from the first noise condition to the second quiet condition (mean = .467 to mean = .470).  Such result contradicts the theory that testing performance increase when one studies in the same environment.  It appears to be common that students at the university level are used to either studying in a quiet environment or testing in a quiet environment.   Thus, carrying this concept over, one would think that playing Spanish tape is out of the ordinary.  Hence, such unusual testing environment alone would be enough to distract.  Haberlandt's book (1999, p.84) cited the work of Godden and Baddeley.   Godden and Baddeley were interested to see how testing performance was affected when subjects studied under different conditions.  The experiment consisted of divers memorizing words either on land or in water, and then tested in both of those conditions.  Consequently, their findings suggested that performance was better when they studied under the same condition as they tested in.  


Briefly, Ward and Lewis (1988) were interested to see the influence of alcohol and loud music on analytic and holistic processing.  According to Ward and Lewis, "Loud music reduced the analytic responses (i.e. classification task and concept learning task) in subjects who consumed alcohol, but loud music increased it in subjects drinking a placebo."  Consequently, their study did indicate that analytical responses increased in sober adults; yet, decreased on those who drank alcohol when music was present.  Since their study was related to auto accidents, they supposed that alcohol-related accidents could be reduced if the amount of distractions was also reduced.  This area of distraction indicates that all could benefit from any type of research that involves distraction.

In conclusion, this study focused on the effects of distractions on testing performance.  Although the results were not significant, many different thoughts arouse from it.  For instance, more research needs to define what kind of source would be considered a distractor.  In addition, it easy to disregard the chance of Spanish tape being played during a test.  Thus, a better selection of a distraction such as foot tapping, whispering, or page turning would better fit the kind of testing that is conducted at a university.  More importantly, other distractions are not limited to just testing.  Other areas of life that involve distractions could be addressed. 
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				Between-groups		0.107		3		0.036		2 .31		n.s.

				Within-groups		2.797		76		-

				Between-subjects		1.919		19		-

				Error		0.878		57		0.015

				Total		2.904		79		-
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		Table 1		SAT Means Across Conditions

				QUIET		NOISE		NOISE		QUIET

		S1		0.533		0.733		0.867		0.533

		S2		0.600		0.400		0.800		0.667

		S3		0.200		0.133		0.200		0.267

		S4		0.600		0.533		0.867		0.600

		S5		0.867		0.733		0.600		0.600

		S6		0.667		0.667		0.867		0.467

		S7		0.200		0.267		0.600		0.133

		S8		0.667		0.600		0.533		0.467

		S9		0.333		0.200		0.333		0.333

		S10		0.467		0.467		0.667		0.533

		S11		0.400		0.467		0.733		0.467

		S12		0.333		0.467		0.467		0.533

		S13		0.467		0.467		0.533		0.333

		S14		0.267		0.400		0.400		0.467

		S15		0.267		0.667		0.400		0.467

		S16		0.133		0.133		0.267		0.400

		S17		0.333		0.267		0.333		0.467

		S18		0.200		0.600		0.333		0.533

		S19		0.400		0.467		0.333		0.333

		S20		0.800		0.667		0.600		0.800

		Means=		0.437		0.467		0.537		0.470

				QUIET		NOISE		NOISE		QUIET

		Means		0.435		0.474		0.522		0.467
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