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Abstract
The role of music in second-language (L2) learning has long been the object of various empirical 
and theoretical inquiries. However, research on whether the effect of background music (BM) on 
language-related task performance is facilitative or inhibitory has produced inconsistent findings. 
Hence, we investigated the effect of happy and sad BM on complexity, accuracy, and fluency (CAF) 
of L2 speaking among intermediate learners of English. A between-groups design was used, in which 
60 participants were randomly assigned to three groups with two experimental groups performing 
an oral L2 English retelling task while listening to either happy or sad BM, and a control group 
performing the task with no background music. The results demonstrated the happy BM group’s 
significant outperformance in fluency over the control group. In accuracy, the happy BM group also 
outdid the controls (error-free clauses, correct verb forms). Moreover, the sad BM group performed 
better in accuracy than the controls but in only one of its measures (correct verb forms). Furthermore, 
no significant difference between the groups in syntactic complexity was observed. The study, in line 
with the current literature on BM effects, suggests that it might have specific impacts on L2 oral 
production, explained by factors such as mood, arousal, neural mechanism, and the target task’s 
properties.
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Students often listen to background music (BM) with or without intention while studying or 
performing different tasks such as reading comprehension, doing exercise, doing arithmetic 
operations, learning how to cook recipes, playing chess, and so on (Chew et al., 2016; De Groot 
& Smedinga, 2014). Previous research suggests that students who are engaged in studying 
may find BM either helpful and relaxing (e.g., White, 2007) or distracting (Du et al., 2020; 
Furnham & Bradley, 1997). The type of  task students undertake and, in particular, its cognitive 
and linguistic characteristics may partly account for the range of  the results about the impact 
of  BM as an independent variable on task performance (De Groot & Smedinga, 2014). Research 
on the impact of  BM on language learning and performance has primarily focused on receptive 
language skills, especially reading comprehension (e.g., Chew et  al., 2016; Hall, 1952; 
Thompson et al., 2011). However, exploring the effect of  BM on productive language skills such 
as L2 speaking appears to be notably underdeveloped (e.g., Ransdell & Gilroy, 2001).

BM as a facilitator or inhibitor

Studies on the effect of  BM on language learning tasks, starting in the 1950s (e.g., Hall, 
1952), have been based on a range of  theoretical hypotheses and assumptions and have pro-
duced somewhat contradictory results. On one hand, much research has drawn on arousal 
theories such as the arousal-mood hypothesis and Yerkes–Dodson law, generally claiming 
that for BM to have a positive impact on learning tasks, it should evoke an appropriate mood 
and generate an enhanced and optimal arousal level in the task performer (Eskine et  al., 
2020; Thompson et al., 2011; Yerkes & Dodson, 1908). On the other hand, another group of  
studies has been predicated on information processing theories, such as the cognitive-capac-
ity hypothesis and the role of  working memory (WM; e.g., Salamé & Baddeley, 1989), with 
the concomitant assumption that there is a limited pool of  cognitive resources for processing 
information. In this view, BM is typically seen as auditory input, potentially engaging a pro-
portion of  available cognitive resources, thus leaving less, or even insufficient, capacity for 
processing information related to the target task (Baddeley, 2003; Du et al., 2020; Kahneman, 
1973; Lehmann et al., 2019).

Ransdell and Gilroy (2001), for instance, found that BM may reduce writing fluency. They 
suggested that even unattended BM could place a heavy load on participants’ WM, leading to a 
decline in their writing fluency. However, several studies (e.g., Chew et  al., 2016; Kang & 
Williamson, 2014; Thompson et  al., 2011) pointed to a positive effect of  BM in language-
related task performance. They interpreted their findings based on the arousal-mood hypothe-
sis and suggested that music enhances performance on cognitive tasks by influencing mood 
(i.e., typically described as having either a positive or negative affective valence, or happy vs. 
sad) and arousal level (e.g., high vs. low; see Husain et  al., 2002). Thompson et  al. (2011) 
argued that tempo and loudness interactively interrupt reading comprehension. As BM gets 
faster and louder, the adverse effect on reading comprehension, a cognitively demanding task, 
may increase as limited cognitive resources are diverted to processing prominent auditory 
events. Slow music, however, may support efficient reading as the auditory sensory system does 
not get excessively stimulated. Thompson et al. (2011) further suggested that a specific condi-
tion of  BM might be beneficial. In their study, the scores in the fast and soft (i.e., not loud) BM 
condition tended to be higher than those of  other conditions. They, therefore, concluded that 
the decisive factor in predicting whether BM helps or hinders task performance (particularly, 
language-related task performance) seems to be the result of  a conflict in WM. This conflict 
takes place between the benefits of  a suitable arousal level and the cost of  BM’s load on cogni-
tive resources (Thompson et al., 2011).
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Specific effect of music-induced moods and arousal levels

Several researchers have investigated the effect of  different music-induced moods1 and arousal 
levels on cognitive task performance, in particular, verbal tests. Concerning mood, for example, 
Bottiroli et al. (2014) demonstrated that processing of  speed (in a cognitive task) was positively 
enhanced only by happy BM. However, in their study, semantic and episodic memories (that 
were, respectively, measured through free recall and phonemic fluency tests) were improved by 
both happy and sad BM. It is, yet, worth mentioning that the scores on the semantic memory 
and free recall tests were higher in the sad BM condition than those in the happy condition. 
Their results suggested that the assumed positive impact of  happy BM, due to the positive mood 
creation, may not be generalizable across different types of  tasks. Bottiroli et al. (2014) argued 
that the tasks, requiring faster processing might benefit more from happy BM, inducing a happy 
mood, as it could support greater mental alertness. Concerning the effect of  mood, Proverbio 
et al. (2015) also found that emotionally touching music (e.g., sad music) as opposed to “joyful” 
music, could improve encoding in face recognition memory, increasing the speed of  test 
response.

Regarding the research on the effect of  arousal levels, Nguyen and Grahn (2017) also 
showed that low arousal music (e.g., relaxing music) could enhance scores on a recall test and 
low arousal music accompanied with negative mood (e.g., sad) could positively affect the per-
formance on a recognition test; nevertheless, no improvements were observed for associative 
memory in all conditions (i.e., high or low arousal music with positive or negative mood). They 
argued that their results were in line with the Yerkes and Dodson (1908) law, suggesting that 
there is an “inverted U-shape” relationship between arousal level and task performance. In 
other words, when there is little arousal, the performance is typically poor or average. When 
arousal reaches a moderate level (i.e., optimal range) performance improves. However, when 
the arousal level exceeds the optimum level, performance decreases again. Nguyen and Grahn 
(2017) argued that the relaxing music in their study corresponded to moderate arousal for 
their participants and thus could be linked to the enhanced memory performance. Taken 
together, it appears plausible to assume that the mood of  BM, its arousal level, and characteris-
tics of  the target task can all possibly mediate the impact of  BM on cognitive and language-
related task performance.

Task performance in L2 research

Information processing theories, that also form the basis of  L2 task performance research (e.g., 
Ahmadian et al., 2015; Skehan, 2014), assume that cognitive or attentional resources for pro-
cessing information are limited and, therefore, during multitasking or performing a complex 
task, it may not be possible to process all the information related to the task at the same level. 
This assumption constitutes a basic part of  the trade-off  hypothesis stating that allocating cog-
nitive resources to process a specific area of  linguistic performance (e.g., grammatical accu-
racy) is likely to come at the expense of  lower performance in other areas (e.g., fluency; 
Ahmadian et al., 2015; Skehan, 1998; Skehan & Foster, 2001, 2014). However, the trade-off  
effect may possibly be compensated by manipulating the task or creating certain performance 
conditions (Skehan, 1998, 2014). One of  these conditions to determine if  the trade-off  is com-
pensated is the presence or lack of  BM.

Given the research reviewed before, it could be hypothesized that BM with an optimal 
arousal level and cognitive load might have differential effects considering different moods 
such as happy and sad; and particular target tasks, for example, verbal memory, reading 
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comprehension, and word recall task. Therefore, the present study was carried out to address 
the following research question.

To what extent is performance on an L2 oral narrative production task, as measured by com-
plexity, accuracy, and fluency (CAF), affected by sad and happy background music?

Considering the contradictory literature on BM effect on cognitive and language-related task 
performance, we did not make any specific predictions concerning the direction of  possible 
effects.

Method

Design

The study employed a between-groups design with an independent variable, namely, BM with 
three levels (i.e., sad music, happy music, and no-music control) and a dependent variable (i.e., 
performance on L2 speaking task) with three levels: CAF.

Participants

Sixty Iranian undergraduate students, speaking Persian as their first language, participated in 
this study. They were aged between 18 and 28 years (M = 22.23; SD = 3.41), of  both genders 
(males: n = 32; females: n = 28), and with intermediate English proficiency levels (M = 34.46; 
SD = 4.01). They were recruited from the total population of  150 students studying L2 English 
at the university level. The participants were randomly assigned to one of  three groups: two 
experimental groups—happy BM and sad BM—and the no-music control group, with each 
group comprising 20 students.

The participants’ L2 proficiency was determined through Version 2 of  the Oxford Placement 
Test (OPT; α = .80; Wistner et al., 2008) and their scores on an IELTS speaking mock exam (i.e., 
the band score 4.5 to 5.5), assessed using the IELTS Band Descriptor (British Council, 2018) and 
Common European Framework of  Reference (Council of  Europe, 2001). Although the OPT has 
been shown to be a robust test in predicting L2 English proficiency level according to its profi-
ciency rubric, to control the confounding effect of  any difference in L2 proficiency, the OPT 
scores of  the groups were statistically compared with each other. Using a one-way analysis of  
variance (ANOVA; with Bonferroni post hoc analysis), no significant between-group differ-
ences between the happy versus sad versus control groups were found, F(2, 57) = 1.05, 
MSE = 16.12, p = .35.

Before the study, all of  the participants expressed their informed consent to participate in the 
research through filling out an official consent form. The whole process of  the research was 
permitted by the Committee of  Research Ethics of  the University of  Isfahan and was according 
to the guidelines of  research ethics enacted by the Ministry of  Science, Research and Technology 
of  Iran.

Materials

Music stimuli. To select the BM for the two experimental conditions, first, titles of 67 favorite 
instrumental songs from different music genres (e.g., jazz, hard rock, metal, classical, rap, Ira-
nian traditional, etc.) were collected through a survey from 44 university students (age: 18–
28; M = 22.80, SD = 2.69; female: n = 28; male: n = 16), asking about the main song(s) they 
recently listened to while doing their daily tasks. Then, a new list of songs was compiled from 
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the collected songs including seven songs suggested by the researchers from the literature (e.g., 
Nguyen & Grahn, 2017). Fifteen duplicate and inaccessible songs were also later removed from 
the list. Therefore, 59 songs remained on the list.

Second, 10 random participants also aged between 18 and 28 (M = 23.90, SD = 2.96; male: 
n = 6; female: n = 4; not the participants in the main experiment) listened to the initial 20 s of  
each song, rating the “happiness” versus “sadness” levels evoked by the songs. It was done 
through a Likert-type scale ranging from 1 to 7 as 1 referred to the highest level of  sadness and 
7 referred to the highest level of  happiness induced by BM. The participants were also welcomed 
to listen to more than 20 s of  each song. Then, 30 pieces of  music evoking happy or sad moods, 
corresponding roughly to the length of  time required for the oral task, were chosen according 
to the participants’ ratings.

Third, from this list of  30 songs, a further 10 random participants aged between 18 and 25 
(M = 20.90, SD = 2.80; male: n = 3; female: n = 7) were asked to identify five happy and five sad 
pieces by using the updated Hevner adjective circle (Patel, 2010; Schubert, 2003). This 
involved listening to the first 20 s of  each piece and simultaneously underlining the adjectives 
on the paper provided. The moods evoked by each piece were thus identified by counting the 
frequency of  adjectives in each general category in the circle (e.g., happy, sad, angry, and frus-
trated). In other words, the selection of  songs was based on the quantity of  adjectives under-
lined in each category by every participant. Our main target categories in the updated Hevner’s 
adjective circle were Cluster A for choosing happy music and Cluster F for sad music. Cluster A 
contained the following adjectives: “bright,” “cheerful,” “happy,” and “joyous” and Cluster F 
was consisted of  the following adjectives: “sad,” “dark,” “depressing,” “gloomy,” “melan-
choly,” “mournful,” and “solemn.” For example, for a song, if  one chose four adjectives in 
Cluster A, three in Cluster C, and one in Cluster I, the song would be categorized under Cluster 
A. If  in the ratings of  a participant, two or more songs had similar scores in the main cluster, 
the scores on neighbor clusters such as B and H for ranking happy songs, and E for sad songs 
were considered as well.

Table A in Supplemental Material A shows the 15 songs ranked in terms of  the number of  
participants who chose the songs based on the adjectives in Cluster A. Table B Supplemental 
Material A also shows the 15 songs ranked in terms of  the number of  participants who chose 
the songs based on the adjectives in Cluster F. Finally, the five most happy songs and the five 
most sad songs were selected based on the rankings of  the songs based on the mode scores in 
Cluster A and Cluster F, respectively.

In addition, to rule out probable confounding effects of  fatigue and habituation caused by 
stimuli on the ratings, the order of  the songs in the playlist in each step was set as random. In 
this way, there is an equal chance that each song would be played in the first, middle, and last 
part of  the music selection experiment.

Fourth, to control for the arousal level of  each piece and find the two most moderately 
arousing songs among the happy songs and sad songs, the same participants rated the arousal 
level of  each of  the 10 selected pieces in a subsequent session, similar to the procedure in the 
last step, using a Likert-type scale ranging from 1 (extremely low arousal) to 7 (extremely high 
arousal). The moderate arousal level was marked as 4. Following Nguyen and Grahn (2017), the 
participants in this study were instructed to consider low arousal as “relaxing” and “calming” 
and high arousal as “distressing” and “thrilling.” Moreover, to avoid participants assigning 
subjectively different numbers to an arousal level, each number in the scale was marked with 
a certain arousal level. This would help to minimize heterogeneity in data.

Subsequently, the number 4 (i.e., the moderate arousal on the scale) was considered as a rep-
resentation for moderate arousal level evoked by a song, and based on their choices, the two 
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most selected songs (i.e., one happy and one sad) in terms of  moderate arousal level for the 
speaking task performance were chosen. In other words, the songs with the greatest mode 
score of  moderate arousal were selected.

As indicated in Table C in Supplemental Material A, among the songs, “The Rap” (Mode = 4, 
M = 4.2, SD = 0.78) and “Song from a Secret Garden” (Mode = 4, M = 4.0, SD = 0.47) had the 
highest mode score in the number 4 and the closest mean score to 4. Therefore, the final 
selected musical stimuli were “The Rap” as the instrumental happy BM and “Song from a 
Secret Garden” as the instrumental sad BM, both composed by the group known as Secret 
Garden (Løvland, 1995). The pieces were 2 min 31 s and 3 min 32 s long, respectively, but 
each piece was set to replay when it ended in case the participants continued to talk. The 
arousal level ratings of  the final songs were also compared with each other through a Chi-
square test of  independence to check for any potential difference, χ2(df = 6, N = 10) = 10.35, 
p = .11, Cramer’s V = .72.

Given that there were significant dynamics in terms of  volume within the pieces, they were 
manipulated using Cubase 5 software to ensure constant volume throughout. In addition, an 
appropriate volume of  the music (i.e., ~60 dB) was set by the same participants through Cubase 
5 software. Moreover, to rule out probable confounding effects of  fatigue and habituation 
caused by stimuli on the ratings, the order of  the songs in the playlist in each step was set as 
random. In this way, there is an equal chance that each song would be played in the first, mid-
dle, and last part of  each stage of  the music selection experiment. All of  the participants in this 
study were Iranian and Persian was their only first language.

Speaking task. Following Mackey and Gass (2005), an oral retelling task was developed, based 
on a written text followed by three prompt questions. According to Varnosfadrani (2006), the 
retelling task was based on a written narrative entitled “Britain’s Unluckiest Criminal,” taken 
from Cutting Edge by Carr et al. (2001). The three task questions were designed to ask the par-
ticipant to retell the story they had just read, to tell the researcher the reason why the main 
character of  the story wanted to commit suicide, and what would the participant do if  they 
were the main character of  the story (and why?) (see Supplemental Material E).

The reading difficulty as determined by the Fry Readability Graph was “fairly easy to read” 
and “suitable” for L2 students with intermediate English proficiency (Chinn et al., 2014). The 
task’s questions were as follows: 1. “Please tell the story that you have just read.” 2. “In your 
opinion, why do you think Carson (i.e., the main character of  the story) wanted to kill himself?” 
3. “If  you were in his position, what would you do instead? What are the reasons for your 
actions?” Further, the task was considered to be at the B1 level (i.e., intermediate level) of  the 
Common European Framework of  Reference (Council of  Europe, 2001).

Procedure

The 60 participants completed the reading and oral retelling task individually in succession in 
a quiet room using an Acer Aspire E 15 laptop. Each participant, in turn, was instructed to 
click on a preloaded PowerPoint presentation which first gave instructions about the task in 
their L1, followed by a page providing definitions and glosses of  key terms used in the text such 
as “roulette” and “cliff ” which might be opaque linguistically or culturally, followed by the 
reading text. Four minutes were allowed for reading the text. The slide then changed to present 
the first question. The specific BM was automatically played to those in the experimental 
groups through headphones, starting from the time the participants began reading the first 
question and answering it orally, and lasting until they had completed the oral task by 
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answering all the questions. Participants’ answers to the questions were recorded using a 
Sony HD recorder, activated throughout the question-and-answer part of  the task (M = 3 min 
51 s, SD = 1.86). The whole test lasted about ~10 min. All instructions, written or spoken, 
given in the experiment were double-checked by the researchers and by an L2 expert to avoid 
potential misinterpretation.

Data analysis

Scoring procedure for CAF. First, the recordings of participants’ responses were transcribed using 
Dragon Naturally Speaking software. Based on the procedures used in Ahmadian et al. (2015) 
and Sato and Lyster (2012), outlined below, indices of CAF in the transcriptions were counted 
by the first author. Finally, the transcriptions and the scorings were checked by another rater 
(independent of the study).

To measure syntactic complexity, the number of  the clauses, spoken by each of  the partici-
pants, was divided by the number of  AS-units (i.e., the Analysis of  Speech unit) in their recorded 
speech (Ahmadian et al., 2015). A meaningful unit of  oral speech consists of  a main clause 
plus any relevant subordinate clause(s). It represents an independent mental unit of  oral lin-
guistic processing that is regarded as an AS-unit. However, in considering this unit of  oral 
speech, certain factors such as long pauses, repetitions, and changes in ideas as the unit barrier 
markers, are also taken into account (for a discussion see Foster et al., 2000).

Sato and Lyster (2012), following Foster and Skehan (1996), define “accuracy” as language 
production which is free from morphological, syntactic, and word order errors, measured by 
the ratio of  error-free clauses to the total clauses in the speech. The percentage of  correct verb 
forms (i.e., subject–verb agreement, and correct use of  aspect, modality, and tense) was also 
calculated as a measure of  speech accuracy (Sato & Lyster, 2012, as cited in Ahmadian et al., 
2015).

To measure fluency, we followed Ahmadian et al. (2015) in using two indices: Rate A and 
Rate B. Rate A is based on the number of  syllables within each narrative divided by the number 
of  seconds used to complete the task and then multiplied by 60. Rate B is based on the number 
of  meaningful syllables produced per minute, thus a similar measurement to Rate A but exclud-
ing repeated, reformulated, or replaced words.

Reliability of the scorings. To determine the reliability of  the CAF scoring, a sample of  25% of  the 
dataset was checked by another rater. The mean of  interrater reliability for all indices was 0.92.

Statistical procedures. Following Pallant (2011), the data were checked against normality tests 
to choose either a parametric or nonparametric test for each measure of  the dependent vari-
ables. Although the participants in this study were randomly assigned to the three groups, 
the results of  the Shapiro–Wilk test for normality (see Supplemental Material B) showed that 
the accuracy scores (e.g., correct verb forms) were significantly non-normal (p < .001). 
Moreover, homogeneity of  variance(s), dependent on meeting normal distribution, was 
checked before considering parametric tests. All of  the measures had sufficient homogeneity 
of  variance, except Rate B. Subsequently, Rate B was checked against the robust tests of  
equality of  means (e.g., Brown–Forsythe test) and violated them. Therefore, to compare Rate 
B, correct verb forms, and error-free clauses between the groups (i.e., sad BM group vs. happy 
BM group vs. control group), nonparametric tests (i.e., Kruskal–Wallis Test for one-way 
between-groups analysis of  variance with post hoc pairwise analysis using the Bonferroni 
significance level adjustment) were used.
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Rate A also violated the normality test; however, parametric procedures such as ANOVA 
have been reported to be fairly robust against slight violations of  normality (Pallant, 2011). 
Thus, Rate A and syntactic complexity were analyzed through 2 one-way ANOVAs with post 
hoc analysis using the Bonferroni significance level adjustment. All of  the statistical proce-
dures were undertaken using the SPSS 24 software.

Results

Table 1 provides the descriptive statistics in detail and Figure 1 depicts the higher mean 
scores of  the sad and happy BM conditions compared to the control condition. Table 2, 
giving the results of  the ANOVA test, shows that there was a significant difference between 
all the groups in Rate A. However, no significant difference in syntactic complexity 
between the groups was observed. Moreover, as shown in Table 3, a Kruskal–Wallis test 
demonstrated the significant differences between all the groups in error-free clauses, cor-
rect verb forms, and Rate B with higher medians and mean scores of  happy and sad BM 
groups (see Table 1).

To understand which layers of  the independent variable (i.e., sad or happy BM) affected the 
measures of  CAF, after the ANOVA and Kruskal–Wallis tests, multiple post hoc pairwise analy-
ses with Bonferroni significance level adjustment were conducted. The results showed that, in 
Rate A, Rate B, and error-free clauses, only the happy BM condition had significantly higher 
scores than the scores of  the control condition (see Supplemental Materials C and D). However, 
in correct verb forms, both happy and sad BM groups significantly outperformed the controls. 
Additionally, no significant pairwise differences between the happy and sad groups were 
observed.

Table 1. Descriptive Statistics of Dependent Variable Measures Among the Control, Happy, and Sad 
Conditions.

Dependent 
variables’ 
measures

All groups M Mdn SD 95% CI for M

LL UL

Syntactic 
complexity

Control 139.44 142.02 14.93 132.45 146.43
Happy 146.77 145.34 14.62 139.93 153.62
Sad 149.16 150.00 19.66 139.96 158.36

Error-free 
clauses

Control 61.56 58.11 18.13 53.07 70.05
Happy 76.31 82.08 17.01 68.35 84.27
Sad 66.79 70.29 21.97 56.50 77.07

Correct verb 
forms

Control 61.49 61.59 21.10 51.61 71.37
Happy 83.91 87.93 14.16 77.28 90.54
Sad 77.99 87.94 20.27 68.50 87.47

Rate A Control 89.37 79.10 25.28 77.54 101.20
Happy 119.20 117.35 27.42 106.37 132.04
Sad 108.05 111.02 38.91 89.83 126.26

Rate B Control 79.90 74.78 26.18 67.65 92.16
Happy 109.85 107.72 24.18 98.53 121.17
Sad 101.13 103.80 40.37 82.24 120.03

SD: standard deviation; CI: confidence interval; LL: lower limit; UL: upper limit.
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Figure 1. Comparison of the Measures of Dependent Variables Between the Sad, Happy, and Control 
Conditions Presented With Standard Error Bars (With 95% Confidence Interval).

Table 2. Overall Differences between the Sad BM, Happy BM, and Control Conditions in Syntactic 
Complexity and Rate A.a

Dependent 
variables’ measures

Source Sum of 
squares

Mean square F(2, 57) p η2

Syntactic 
complexity

Between groups 1,025.56 512.78 1.86 .16 .06
Within groups 15,650.68 274.57  
Total 16,676.24  

Rate A Between groups 9,089.24 4,544.62 4.69 .01* .14
Within groups 5,5213.53 968.65  
Total 64,302.78  

aOne-way between-groups analysis of variance (ANOVA).
*The mean difference is significant at the .05 level.

Table 3. Overall Differences Between the Sad BM, Happy BM, and Control Conditions in Error-Free 
Clauses, Correct Verb Forms, and Rate B.a

Error-free clauses Correct verb forms Rate B

Test statistic 6.38 11.32 8.50
df 2 2 2
Asymp. Sig. .04* .00** .01*
Power (1 – β err prob) .53 .87 .73
Eta squared (η2) .07 .16 .11
Cohen’s d .57 .88 .71

aKruskal–Wallis test.
*p < .05. **p < .01. 
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Discussion

This study was done to investigate whether instrumental BM, in particular, happy or sad BM, 
influences intermediate L2 learners’ speaking performance on an oral retelling task, as meas-
ured through CAF. The results indicate that happy BM has significant impacts on accuracy and 
fluency, but sad BM’s positive effect may be restricted to correct verb forms as one of  the meas-
ures of  L2 accuracy. Nevertheless, both BM conditions do not affect syntactic complexity and, 
overall, do not differ significantly from each other in CAF when compared in pairs.

Effect of the BM on fluency and accuracy

The findings of  the present study are mostly consistent with those in previous studies such as 
Thompson et al. (2011) and Kang and Williamson (2014). They could be generally discussed 
in terms of  the arousal-mood hypothesis and the Yerkes–Dudson law (Thompson et al., 2011; 
Yerkes & Dodson, 1908). These two theories propose a positive effect of  appropriate arousal 
level and specific mood evoked by BM on language-related task performance (Thompson et al., 
2011). In other words, BM might have provided a better performing context by modulating 
emotional excitation and keeping the arousal level in an optimal range.

Despite the explanation considering the arousal-mood hypothesis, the better performance 
of  the happy group could also be justified by the enhanced mental alertness triggered by 
upbeat music (Bottiroli et al., 2014). They, for example, found positive effects of  happy music 
on phonemic fluency and speed processing. The authors hypothesized that tasks which 
demand speed in processing (e.g., fluency in speaking) require a more alert state of  mind. 
Hence, happy and major scale music, which could trigger a more alert mood in the listener, 
might be more beneficial than sad music (i.e., mostly characterized by a minor scale) in sup-
porting oral fluency. These findings are also in line with those of  previous related studies (e.g., 
Freggens, 2014; Nguyen & Grahn, 2017; Proverbio et al., 2015), suggesting specific effects for 
moods evoked by BM.

Another account for the better performance of  the happy group is that happy and major 
scale BM is reported to be beneficial to memory function (Ferreri et  al., 2014; Mammarella 
et  al., 2007). The neuroscientific literature (e.g., Blumenfeld & Ranganath, 2007) about 
patients with a deficiency in the prefrontal cortex, showing its responsibility for encoding ver-
bal information and WM—particularly, the episodic buffer—revealed that BM could reduce the 
activation load of  the cortex (Ferreri et al., 2014). It could, therefore, facilitate the processing 
of  complex cognitive tasks such as speaking. In fact, the cortex supports the creation of  connec-
tions between active pieces of  information in WM and a number of  memory encoding processes 
involved in linguistic processing, for example, mental organization, word association, and 
meaning.

Thus, BM, which decreases the neural burden of  the information on the cortex, could pro-
vide a better situation for the encoding of  the information related to the processes (Ferreri et al., 
2014). To elaborate, the limbic-reward loop in the brain is reported to be activated before mem-
ory formation (Adcock et al., 2006), and BM is shown to be a significant rewarding stimulus in 
subcortical and limbic-reward brain regions (Salimpoor et al., 2013). For this reason, a link 
between the lower neural activation load of  the prefrontal lobe and the prior activation of  the 
limbic-reward loop under BM condition could exist, implying the compensatory role of  the lim-
bic-reward system in lowering activation of  the prefrontal cortex which could explain the bet-
ter performance of  the cortex and BM effect on verbal learning, memory, and performance 
(Ferreri et al., 2014).
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Effect of the BM on syntactic complexity

Regarding complexity, however, as Ellis (2003) suggested, oral production of  syntactic com-
plexity can be a highly demanding task considering the limitations in attentional resources of  
WM. Hence, it could be cognitively more challenging for intermediate L2 learners to process 
complex structures (i.e., independent and subordinate clauses) when listening to BM. 
Furthermore, syntactic complexity might not be solely dependent on the efficiency of  WM in 
retrieving linguistic knowledge and it might involve other factors such as personality traits and 
self-confidence in using recently acquired complex grammar in speaking (Ellis, 2003). This 
assumption is supported by the findings of  previous studies such as Tavares (2008) and 
Ahmadian (2012), reporting no significant relationship between L2 complexity and WM 
capacity. Relevantly, Anderson (1983) argues that complex structures are gradually internal-
ized in language learners’ memory as implicit knowledge—as a result of  proceduralization. This 
implies that complex syntactic structures require extensive practice for development and, thus, 
might be more affected by the performer’s implicit knowledge of  the structures rather than the 
limitations of  attentional resources in WM.

Pairwise comparison between happy and sad BM groups

Interestingly, partly in contrast to Nguyen and Grahn’s (2017) results, no significant pairwise 
differences between the happy and sad BM groups were observed. One account for this could be 
a difference in methodology of  this study and theirs: In this study, musical stimuli were selected 
within an optimal arousal range, but they were chosen based on closeness to the middle num-
ber of  the measuring Likert-type scale (i.e., the number 4 that was regarded as the moderate 
arousal). However, Nguyen and Grahn (2017), taking both Yerkes–Dodson law and arousal-
mood hypothesis into account, rather chose their musical stimuli by considering a high and low 
arousal cut-off  criterion in their scale. It means that their songs had either low or high arousal 
levels but within an optimal arousal range (to avoid overstimulation in selecting their musical 
stimuli) similar to one in this study. One implication of  this is to hypothesize that certain arousal 
levels within an optimal range could possibly have particular direct or interactive effects on task 
performance.

Thus, considering the studies such as Nguyen and Grahn (2017) that proposed interaction 
between mood and arousal for BM effect, the lack of  significant differences between the sad and 
happy BM conditions in this study might be attributed to similar arousal levels of  the songs 
chosen for this study. This might probably have reduced the music-induced mood effects so that 
no significant pairwise differences between them were observed.

Conclusion, limitations, and implications of the study

In line with the arousal-mood hypothesis (Thompson et al., 2011; Yerkes & Dodson, 1908) and 
the relevant neurocognitive research (Ferreri et al., 2014; Mammarella et al., 2007), this study 
shows a general positive effect of  BM on L2 speaking performance measured through CAF 
among intermediate learners of  English in a single session. In addition, based on the literature 
(Blumenfeld & Ranganath, 2007; Ferreri et al., 2014; Mammarella et al., 2007) showing the 
impact of  upbeat music on reducing the burden on the prefrontal cortex, this study could dem-
onstrate the positive specific effect of  the happy BM on L2 oral accuracy and fluency, and the 
sad BM on the quantity of  correct verb forms as an index of  L2 oral accuracy. By showing the 
non-significant results of  comparing happy and sad conditions in pairs, this research also 
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demonstrates how music-induced mood effects could possibly have a much intricate mecha-
nism and/or interactive relationship with factors such as arousal level.

The present study also has its own limitations. Although this research may have enjoyed 
random distribution in group assignment and no data or sample attrition, it partly suffered 
from data non-normality. This might stem from the nature of  the implemented measures, 
dependent variables, or unknown intervening variables. Moreover, this research would have 
more assertive implications with further intervention sessions and repeated measures to see if  
and how long such results can last. Therefore, more precise random sampling of  a larger num-
ber of  participants with additional treatment sessions and delayed tests, which was beyond the 
scope of  this study, might better deduce the effect of  unknown variables on data normality and 
offer stronger implications.

Barring the mentioned constraints, the study may have implications for L2 teachers, L2 
theorists, and music psychology experts. It opens a perspective in research on how, for instance, 
BM can have a positive effect on learning a specific L2 feature or performance on an L2 task in 
a realistic longer individual or classroom trial. Furthermore, to the best of  the researchers’ 
knowledge, the sole aspect of  this study is that, to date, no attempt has been made to explore the 
effect of  BM among L2 learners with an intermediate level of  proficiency in speaking. Moreover, 
no efforts have been made to investigate BM effect in view of  individual differences such as WM 
capacity among these learners. Therefore, the present study can make a contribution to the 
field, giving rise to revisiting emotional factors in learning and teaching a second language. It 
can provide implications for research on the influence of  musically created moods in L2 learn-
ing in light of  the studies on the role of  emotions in L2 learning and teaching (Dewaele et al., 
2019; Gregersen, 2016; Shao et al., 2019).

Additionally, it is a fruitful suggestion to triangulate a behavioral study like the present one, 
using neuroscientific methods (e.g., EEG and fMRI) which may provide the researchers in the 
field with neural evidence (Du et al., 2020). They might shed more light on the mechanisms 
and processes underlying the possible influences of  BM by monitoring, for example, the physi-
ological arousal level of  the stimulus and the activated neural network. They might also pave 
the way for understanding the potential of  the relationship between the use of  music and L2 
learning. Furthermore, a new replication of  this study in terms of  different trending theoretical 
perspectives such as the seductive details hypothesis (Lehmann et  al., 2019) is encouraged. 
According to Beer and Greitemeyer (2019), BM has also been shown to be unavoidably impact-
ful in social behavior. Thus, investigating verbal social behavior (in the first language and/or 
L2) in relation to BM can be another relevant and socially implicative field of  inquiry.
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Note

1. The term Mood in this research refers to a short living psychological response or state induced by one-
time playing of  a song as a stimulus (Thayer, 1989). We used the word mood because it may mostly 
assimilate to the term “mood,” used in the arousal-mood hypothesis and used by Nguyen and Grahn 
(2017). However, for a detailed discussion on the theoretical and operational definitions of  mood and 
emotion in psychology, please refer to Beedie et al. (2005).
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