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Abstract: 

The use of music in science education has been studied in various contexts, including primary    

school science courses, experimental research, and a Science Song Project. Teachers use 

content-rich music to help students understand science concepts better, providing 

vocabulary, alternative examples, and sense-making exercises. Songs help students make 

sense of the world, form connections, and engage them in cognitive learning. Studies have 

shown that music-based lyrics can have a significant impact on students' attitudes and topic 

understanding, with some studies showing immediate gains in understanding. The Science 

Song Project, which combined science, technology, and music, has been shown to foster 

positive attitudes towards science and process-based learning. The studies highlight the 

importance of music in science education and highlight the need for further research on its 

use in teaching and learning. 

Introduction 

The modern curriculum directs educators to support the growth of flexible, adaptive students 

who can rapidly and readily handle new challenges and circumstances. In order to effectively 

convey their ideas in a variety of formats and for a variety of audiences, students will need to 

be proficient communicators who can engage in topical discussions with others. Pupils will 

require exceptional teamwork abilities and the capacity to collaborate with a wide range of 

individuals, each of whom has a distinct set of specializations and approaches to learning and 

teamwork [1] . Students will also need to be able to produce in a variety of ways and use a 

range of media to realize their ideas and ambitions.  

Learning is perceived as the cognitive processes of retaining and acquiring knowledge, which 

involves modifying the information that is already stored in our neural memory. Additional 

information is incorporated into our working (short-term) memory when we actively attend to 

stimuli that are received by our sensory register. In order to enhance our ability to recall 

information, it is necessary to systematically encode this knowledge into our long-term 
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memory. To subsequently use this knowledge, it is necessary to facilitate its retrieval from 

our stored memory[2]. Instructors can enhance students' learning by facilitating the 

organization of new material, establishing connections with existing knowledge, and utilizing 

memory aids to aid in recalling information. This can be accomplished through the 

implementation of music integrated learning. 

Regardless of the reasons for the standstill in scientific exam scores, new strategies must be 

put in place to enhance the learning of primary school science students. One way to help 

them with their conceptual learning could be to use music. The ability of humans to create, 

perceive, and listen to music is important. Welch asserted, "We are musical: it is part of our 

basic human design"[3]. The primary processing areas of the human brain for music are 

located in particular areas. Moreover, most students include music into their daily lives. 

Young people find music important, and very few do not find it entertaining, according to 

Campbell [4]. They gladly welcome the opportunity to act and think in a melodic way. These 

days, middle school students are not an exception because music is a daily part of their lives. 

Ninety-eight percent of children and adolescents live in homes with access to a radio, CD, or 

MP3. A 2005 study on adolescent exposure to the media by Roberts, Foehr, and Rideout used 

a nationally representative sample of 2,032 students from grades 3–12. The study found that 

15–18-year-olds are typically exposed to 2.4 hours of music per day [5]. They are exposed to 

music through the radio, TV, and electronic devices such as laptop computers, iPods, and 

MP3 players. It is evident that music continues to have a big influence on young people's 

lives. "Digital Natives" are children of today, commonly referred to as Generation Z because 

they were born into the digital era [6]. It will be Generation Z who will look into new 

applications as if they were essential. 

As per the findings of Campbell, Connell, and Beegle [7] as well as Boscaki et al. [8], 

teenagers value music's power to influence their daily routines and regard it as a crucial 

element in their lives and beyond. According to several studies [9, 10, 11, 12], students could 

find music to be a helpful teaching tool. Few studies have looked at how primary school 

students react to original, content-based science music. A lot of research has been done on the 

impact of music on learning in other subjects, such as reading [13, 14, 15, 16] and languages 

[17, 18, 19, 20, 21]. It is believed that music has a universal learning appeal among primary 

children [22, 23, 24] and brain research suggests that music can be employed as a mnemonic 

strategy [25, 26]. Furthermore, researchers [27, 28, 29, 30], have developed models that 
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describe how the brain processes music. Therefore, future researchers aiming to enhance 

scientific performance at the primary school level locally and potentially nationally will 

benefit from a study that links music to science learning in primary school pupils. A number 

of studies have indicated that music can enhance learning and memory, while other study has 

examined the advantages of music in many subject areas. The current study offers new 

strategies and projects targeted at enhancing primary school students' scientific 

understanding, which has the potential to promote positive societal development. The 

premise of this study is that there are aspects of music that can help with memory recall as 

well as enhancing creativity.  

Science-based music  

In this qualitative, multi-case study, Governor [31] examined the use of music with 

scientific content for teaching and learning in six middle school science courses. Six willing 

instructors and three middle school pupils from suburban Georgia made up the study's 

participants. The information gathered included focus groups with kids from each example, 

one classroom observation, three teacher interviews, and one focus group discussion. After 

the data from each unit of study were independently assessed and then pooled in a multi-case 

analysis, a number of combined findings, or claims, regarding the experience were made. The 

study's conclusions show that teachers used content-rich music to help their students 

understand science concepts better. They did this by assisting students in developing 

vocabulary related to the subject, providing them with alternative examples and explanations 

of concepts, and utilizing music as a sense-making exercise to support the development of 

conceptual understanding. Most of these students found that their professors' use of songs 

with scientific themes kept them engaged by providing situational and personal interest in 

addition to acting as memory devices for important science concepts. From a constructivist 

perspective, songs were used to help children make sense of the world. Singing was used as a 

sociocultural tool to boost student participation. Lastly, songs were used to help pupils form 

connections during their learning from a cognitive standpoint. The study's use of songs to 

teach and learn science highlights the disparities between teachers' and students' perceptions 

on the objectives of science education. Smolinski emphasized that middle school science 

students must achieve at a higher level [32]. The relationship between students' seventh-grade 

topic learning and their original, science-based music (independent variable) was 

quantitatively investigated in this study. Additionally, a qualitative analysis of the students' 

opinions regarding their subject learning was done. The completion of this study offered a 
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potential means of distinction for the nearby school district as well as valuable insights into 

the body of current educational research on music and its connection to student memory in 

the classroom. 

 

Utilizing scientific tunes to improve education 

Crowther, McFadden, Fleming, and Davis evaluated the effects of science-based 

lyrics on participants' attitudes and topic understanding using over a thousand participants in 

a three-part experimental research study, the majority of whom were K–12 students [33]. 

While performance did not improve on "bonus questions" that were not covered by the films, 

thirteen out of fifteen music videos at science outreach events shown statistically significant 

gains on questions addressing the topic covered in the videos. Both true comprehension and 

foundational knowledge (levels 1 and 2 of Bloom's taxonomy) improved after watching some 

films in both their visually-rich and lyrics-only versions. Even though the musical versions of 

the supplemental science movies were significantly more entertaining, a comparison of the 

musical and non-musical versions showed small differences in the immediate impact on 

subject understanding. A non-musical fossil film produced a larger immediate test 

improvement than the musical version (the "Fossil Rock Anthem") in a thorough evaluation 

of a music video for the song. Nevertheless, participants who watched the music video saw a 

slight improvement on a follow-up test given 28 days later.   

 

Songs with content-based lyrics' effects on engagement and learning  

A study by McFadden, Tom looked at how content-based music affected students' 

engagement and learning in science classes [34]. The study investigates how middle school 

students in New York City are affected by professionally made music videos. A randomized 

control experiment revealed that people found the music training to be more interesting than 

the exam film, and they shared it more outside of the classroom. Students who watched these 

music videos were given shorter short-term assignments. In the same amount of time, the 

control group returned to the initial state. It is said that science songs can have the greatest 

possible educational impact; they are frequently written by "professionals" and students in 

collaboration, ensuring that the songs have a local influence on the children involved while 

maintaining the accuracy that global schools must adopt. 

 

Learning science and process skills through the integration of technology, science, and 

music 
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In order to teach process skills and science knowledge, Kim, Yoon carried out a 

Science Song Project that combined science, technology, and music [35]. In order to inspire 

their young children to learn science and improve science success, this study introduces 

teacher candidates to the science song project, which uses music to accompany scientific 

facts, concepts, laws, and theories. Science has long been employed in education. The 

purpose of the study is to determine the impact of the scientific song project on the attitudes 

of teacher candidates toward science and their understanding of science processing skills. 

Forty-five science teacher candidates in the EC-6 (Early Childhood through Grade 6) 

program were participants in the teacher certification program at a racially diverse public 

research university in Texas. The two instruments used in this study to collect data were pre- 

and post-self-efficacy assessments, which were given to the science teacher candidates before 

and after they finished the scientific song project and the final reflective essay at the end of 

the semester. The results show that the teacher candidates' attitudes toward science changed 

after they learned science concepts and facts through participation in the song-writing 

process. This study used a pre- and post-self-efficacy exam together with a final writing 

reflection to evaluate how the scientific song project changed the teacher candidates' attitudes 

toward science and their knowledge of process skills. All of the responses to the self-efficacy 

pre- and post-tests were collected and looked over. After the scores for each question were 

calculated, a matched sample t-test was used to see whether the teacher candidates' pre-test 

and post-test scores differed statistically from one another. The scientific song project, 

according to this study, is a science education that fosters positive attitudes toward science 

and rich experiences with process-based learning. 

According to Carrier et al., a study looked at the experiences of a teaching team that 

included a science teacher, a music teacher, and two elementary school teachers as they 

created and executed a cutting-edge, interdisciplinary curriculum centered on BioMusic [36]. 

This new area of study integrates ideas from the study of music with the physical and 

biological sciences of sound and animal communication. This initiative involved developing 

courses through BioMusic that would enable primary school kids to learn more about their 

environment and go beyond the conventional classroom presentation of music and sound's 

physical characteristics. 

 

Academic Success and Student Motivation by Music-Based Instruction 

In an eighth-grade science course, William investigated the effects of music-based 

instruction on student motivation and academic achievement [37]. In order to enhance 
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chemistry education, 41 eighth-grade pupils at a public school actively interacted with 

modern music during this study. Data were collected and analysed to determine the impact of 

music therapy on student motivation and achievement relative to a control group (n=35). 

While there is a wealth of contemporary literature supporting the benefits of music training 

and listening, there is a dearth of academic research on the topic of using music as a teaching 

instrument. This study sheds insight on a relatively new area of research called "music-based 

teaching," which increases eighth-grade students' enthusiasm to learn chemistry. The 

unexpected implications of the study are particularly remarkable because the teacher who 

gave the drug experienced a revitalized sense of love, excitement, and enthusiasm for her 

profession. 

A study was conducted by Crowther to examine the potential of science songs to 

enhance learning. The investigation was conducted in college biology classes by the 

researcher [38]. Songs can be used to: challenge students to integrate and "own" the material 

through the use of song lyrics; engage them in multiple modes (verbal vs. nonverbal, auditory 

vs. visual vs. kinesthetic); boost their confidence and comfort in stressful situations; and 

extend their attention span outside of the classroom by assigning enjoyable listening or 

songwriting assignments. Students may produce excellent, content-rich songs if they receive 

adequate assistance and encouragement from their teachers and classmates. He also found 

that listening to music makes people happier and less stressed. 

A study on the impact of musical activities on young children's acquisition of English 

and foreign languages was carried out by Lee [39]. The goal of the study was to find out how 

activities involving music impacted four-year-old children's learning of English as a foreign 

language. The study's methodology comprised a quantitative analysis to determine validity 

based on evaluation scales provided in the observers' observation forms and a qualitative 

examination using parent and teacher interviews conducted in the classroom. Four-year-old 

children were selected as a sample for the study using the purposive sampling technique. For 

a total of eighteen weeks, there were two 45-minute instruction sessions every week. The 

lesson plan featured songs for greetings, goodbyes, letters, musical narrative, music 

appreciation, and movement. The study included curriculum-integrated musical elements 

with a theme. The participants' quantitative scores had clearly improved, as evidenced by the 

comparison of the observation forms with the pre- and post-test results. Based on the 

observation forms, instructor observations, and parent input, the use of music, musical 

instruments, and additional resources for the participants' foreign language and English 

learning was developed. 
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The effect of music on the academic performance of college students was investigated 

by Antony et. al. [40]. The survey has 80 college students in it. Their opinions on how music 

affected their academic performance were investigated using a questionnaire to ascertain 

whether or not it had a favorable or unfavorable impact on their grades. The online survey 

was finished with Survey Planet. The results made it abundantly evident that music 

significantly affects college students' academic performance. Forty-five percent of students 

report listening to music while studying. When music is played, 64% of students who find it 

difficult to concentrate when studying in solitude say they can focus better. Generally 

speaking, students who are familiar with music do better. The findings unequivocally 

demonstrate that listening to music can help reduce stress.  

The Long-Term Effects of Formative Musical Talent on Academic Performance were 

the subject of a study undertaken by Márta Janurik and Krisztián Józsa [41]. The sample 

consisted of seventy-six Hungarian students. The independent factors were the Grade 1 

children's exams, which included Raven's Progressive Matrices and tests of word reading, 

math, and music theory, as well as the mothers' educational histories. The dependent variable 

was the GPA in seventh grade. Each test demonstrated adequate reliability. The regression 

model's independent components with the greatest predictive power, when added together, 

explained 46% of the Grade 7 GPA. We established the long-term predictive usefulness of 

musical talent for future academic success. The biggest explanatory power (11%) of variance 

for GPA was found in the capacity to recognize and replicate rhythms. Moms' background in 

mathematics and education accounted for 10% of the difference. The findings shed light on 

the possible long-term advantages of early musical training for achievement in school later 

on. 

 

Science-Themed Music Combined with Classroom Instruction 

American middle school children were the subjects of a 2010 study by Smolinski 

Keith regarding Original Science-Based Music and Student Learning. Within the theoretical 

paradigm of brain-based learning, this study examined how students' perceptions of and 

responses to original, science-based music affected their learning of the topic [32]. Kids in 

the treatment group at a public middle school heard songs with lyrics related to the subject 

matter of a 4-week science course on cells, whereas kids in a similarly sized control group 

were taught the same topic using the present techniques. The study employed a mixed-

methods, contemporaneous triangulation approach to examine the students' learning 

experiences and material retention. The boys in the treatment group showed bigger relative 
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gains than the girls, and the science posttest scores of the treatment group's kids (N = 93) 

were considerably higher than those of the control group's pupils (N = 93). ANOVA analysis 

and the independent sample t test were used to arrive at these conclusions. Using Patton's a 

priori coding, cross-checking, and thematic analysis procedures, ten individual interviews and 

three focus group interviews were qualitatively analyzed to look at the perspectives of the 

treatment group. These results validated the belief of the majority of students that music 

served as a helpful teaching tool and enhanced memory. This study fostered societal 

transformation since educators and students learnt how to use music in scientific classes to 

help students absorb science topics. Researchers may use the findings to guide future 

investigations into the interdisciplinary usage of music in educational settings. 

Conclusion 

Experiments, science song projects, and middle school science classes are just a few of the 

settings where the use of music in science education has been investigated. Educators employ 

music with abundant content to enhance students' comprehension of science ideas by offering 

vocabulary, substitute illustrations, and activities for creating connections. Songs engage kids 

in cognitive learning, assist them make sense of the world, and help them establish 

connections. Research has demonstrated that lyrics set to music can significantly influence 

students' attitudes and comprehension of the material, with some studies demonstrating 

instant comprehension benefits. It has been demonstrated that the Science Song Project, 

which merged science, technology, and music, promotes favourable attitudes toward science 

and process-based learning. It has been discovered that music therapy improves student 

motivation, creativity and academic achievement in a science course among students. The 

results of these investigations emphasize the value of music in science instruction as well as 

the necessity for more study on the subject's application in instruction among primary school 

students as well. 

 

References 

 

[1] Eady, M. J., & Lockyer, L., “Tools for learning: technology and teaching 

strategies. Learning to teach in the primary school”, 71 (2013). 

[2] Atkinson, R. C. & Shiffrin, R. M. “Human memory: A proposed system and its control 

processes”. In K. W. Spence & J. T. Spence (Eds.), The psychology of learning and 

motivation: Advances in research and theory  (1968). (Vol. 2, pp. 89–195). New York: 

Academic Press, Inc. 

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 11, 2024

ISSN NO : 1869-9391

PAGE NO: 8

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



[3] Welch, G. F. “ We are musical”. International Journal of Music Education, (2005) 23(2), 

117-120.  

[4] Campbell, P. S. “The many-splendored worlds of our musical children”. Update: 

Applications of Research in Music Education, (1999), 18(1), 7-14. 

[5] Roberts, D. F., Foehr, U. G., & Rideout, V. J. “Generation M: Media in the lives of 8–18-

year-olds”. Menlo Park, CA: Kaiser Family Foundation (2005).   

[6] Zain, Z. M., Jasmani, F. N. N., Haris, N. H., & Nurudin, S. M. Gadgets and their impact 

on child development. In Proceedings (Vol. 82, No. 1, p. 6). MDPI, (2022, September). 

[7] Campbell, P. S., Connell, C., & Beegle, A. Adolescents’ expressed meanings of music in 

and out of school. Journal of Research in Music Education, (2007) 55(3), 220– 236  

[8] Bosacki, S. L., & O'Neill, S. A.. Early adolescents' emotional perceptions and engagement 

with popular music activities in everyday life. International Journal of Adolescence and 

Youth, (2015), 20(2), 228-244. 

[9] Thaut, M. H., Peterson, D. A., & McIntosh, G. C. Temporal entrainment of cognitive 

functions: Musical mnemonics induce brain plasticity and oscillatory synchrony in neural 

networks underlying memory. Annals of the New York Academy of Sciences, (2005), 1060(1), 

243-254. 

[10] Rickard, N. S., Vasquez, J. T., Murphy, F., Gill, A., & Toukhsati, S. R. Benefits of a 

classroom based instrumental music program on verbal memory of primary school children: 

A longitudinal study. Australian Journal of Music Education, (2010), (1), 36-47. 

[11] Snyder, B.  “Music and memory: An introduction”. MIT press. (2000) 

[12] Wallace, W. T. Memory for music: Effect of melody on recall of text. Journal of 

Experimental Psychology: Learning, Memory, and Cognition, (1994), 20(6), 1471. 

[13] Hodges, D. A., & O’Connell, D. S. “The impact of music education on academic 

achievement”. The University of North Carolina at Greensboro. (2005) 

[14] Register, D., Darrow, A. A., Swedberg, O., & Standley, J. “The use of music to enhance 

reading skills of second grade students and students with reading disabilities”. Journal of 

Music Therapy, (2007), 44(1), 23-37. 

[15] Deere, K. B. “The Impact of Music Education on Academic Achievement in Reading and 

Math”. ProQuest LLC. 789 East Eisenhower Parkway, PO Box 1346, Ann Arbor, MI 48106. 

(2010) 

[16] Tamminen, J., Rastle, K., Darby, J., Lucas, R., & Williamson, V. J. “The impact of 

music on learning and consolidation of novel words”. Memory, (2017), 25(1), 107-121. 

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 11, 2024

ISSN NO : 1869-9391

PAGE NO: 9

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



[17] Salcedo, C. S. “The effects of songs in the foreign language classroom on text recall, 

delayed text recall and involuntary mental rehearsal”. Journal of College Teaching & 

Learning (TLC), (2010), 7(6). 

[18] Zeromskaite, I. “The potential role of music in second language learning: A review 

article”. Journal of European Psychology Students, (2014), 5(3), 78-88. 

[19] Augustine, C. “How the use of music and movement impacts the learning of reading 

skills by preschoolers”. Malaysian Journal of Music, (2015), 4(2), 74-90. 

[20] Lee, L., & Lin, S. C. “The impact of music activities on foreign language, English 

learning for young children”. Journal of the European Teacher Education Network, (2015), 

10(0), 13-23. 

[21] Linh, H. T. K., Tinh, N. T., Huyen, N. T. T., Chung, K. T. T., & Hoi, H. T. “The great 

effects of applying music on learning second language”. Universal Journal of Educational 

Research, (2020), 8(11), 5453-5456. 

[22] Eady, I., & Wilson, J. D. “The influence of music on core learning”. Education, (2004), 

125(2), 243-249. 

[23] Molnar III, W. “Effect of music education on reading scores of primary inner-city 

students” (Doctoral dissertation, Walden University). (2013) 

[24] Stradley, T. K. R. “Interdisciplinary Studies in General Music Education: Enhancing 

Learning Across Content Areas”. (2023) 

[25] Werner, R. “Music, movement and memory: Pedagogical songs as mnemonic aids”. 

TESOL journal, (2018), 9(4), 1-11. 

[26] Bahrami, Z. N., Izadpanah, S., & Bijani, H. “The Impact of Musical Mnemonic on 

Vocabulary Recalling of Iranian Young Learners”. International Journal of Instruction, 

(2019), 12(1), 977-994. 

[27] Koelsch, S., Fritz, T., Schulze, K., Alsop, D., & Schlaug, G. “Adults and children 

processing music: an fMRI study”. Neuroimage, (2005), 25(4), 1068-1076. 

[28] Peretz, I., & Zatorre, R. J. “Brain organization for music processing”. Annu. Rev. 

Psychol., (2005), 56(1), 89-114. 

[29] Collins, A. “Neuroscience meets music education: Exploring the implications of neural 

processing models on music education practice”. International Journal of Music Education, 

(2013), 31(2), 217-231. 

[30] Vuust, P., Heggli, O. A., Friston, K. J., & Kringelbach, M. L. “Music in the brain”. 

Nature Reviews Neuroscience, (2022), 23(5), 287-305. 

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 11, 2024

ISSN NO : 1869-9391

PAGE NO: 10

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



[31] Governor, D., Hall, J., & Jackson, D. Teaching and learning science through song: 

exploring the experiences of students and teachers. International Journal of Science 

Education, (2013),  35(18), 3117-3140. 

[32] Smolinski, K. “Original science-based music and student learning”. Walden University. 

(2010) 

[33] Crowther, G. J., McFadden, T., Fleming, J. S., & Davis, K. “Leveraging the power of 

music to improve science education”. International journal of science education, (2016), 

38(1), 73-95. 

[34] McFadden, T. Music in the science classroom: The impact of content-based songs on 

learning and engagement (Doctoral dissertation, University of Otago). (2013) 

[35] Yoon, J., & Kim, K. “Science song project: Integration of science, technology and music 

to learn science and process skills”. K-12 STEM Education, (2017), 3(3), 235-250. 

[36] Carrier, S., Wiebe, E. N., Gray, P., & Teachout, D. “BioMusic in the classroom: 

Interdisciplinary elementary science and music curriculum development”. School Science and 

Mathematics, (2011), 111(8), 425-434. 

[37] McCammon Jr, W. G. L. “Chemistry to music: Discovering how Music-based Teaching 

affects academic achievement and student motivation in an 8 th grade science class”. North 

Carolina State University. (2008) 

[38] Crowther, G. “Using science songs to enhance learning: An interdisciplinary approach”. 

CBE—Life Sciences Education, (2012), 11(1), 26-30. 

[39] Lee, L., & Lin, S. C. “The impact of music activities on foreign language, English 

learning for young children”. Journal of the European Teacher Education Network, (2015), 

10(0), 13-23. 

[40] Antony, M., Priya, V. V., & Gayathri, R. “Effect of music on academic performance of 

college students”. Drug Invention Today, (2018), 10(10). 

[41] Janurik, M., & Józsa, K. “Long-term impacts of early musical abilities on academic 

achievement: A longitudinal study”. Journal of Intelligence, (2022), 10(3), 36. 

 

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 11, 2024

ISSN NO : 1869-9391

PAGE NO: 11

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research


