
   

International Journal of Didactical Studies 
Volume 6, Issue 3, 2025  

https://doi.org/10.33902/ijods.202532161    

 
Research Article 

Math dance and song: Means to reduce student mathematical anxiety 
and promote engagement  

Jorelyn E. Insorio1 

Pacita Complex National High School, Philippines (ORCID: 0000-0001-7195-9145) 
 

 

After the pandemic, students suffered mathematical anxiety and poor engagement in classroom activities 
caused by their learning gap. So, the teacher integrated math dance and song to reduce mathematical 
anxiety and promote engagement. The study determined the effectiveness of math dance and song in 
reducing student mathematical anxiety and promoting better engagement. A practical action research 
design with 100 grade 7 students participated to address the classroom-based problem. Hence, the survey 
questionnaire, interview guide questions, and journal writing prompts were used as data collection 
instruments validated by the experts in mathematics education. Wilcoxon Signed-Rank Test and Rosenthal 
correlation coefficient were used to determine significant differences and practical significance before and 
after integrating math dance and song. The results show that math dance and song diminished student 
mathematical anxiety, making them active, energized, and motivated. However, students' engagement 
increased in behavioral, cognitive, emotional, and social aspects. 
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1. Introduction 

The Philippine Department of Education [DepEd] launched a new agenda called MATATAG, which is 
pronouncing taking care of students' well-being, inclusive education, and promoting a positive learning 
environment (DepEd, 2023). In this regard, a teacher must find ways to enrich classroom learning activities 
by integrating strategies that motivate the students to thrive more inside the classroom. Also,  the teacher 
must respond to student diversity through a learning environment that caters to diverse student learning 
needs (DepEd, 2016). So, a teacher may integrate various learning activities in classroom lessons, like games, 
dances, songs, poems, and teacher-made learning materials to cater to the learning needs. In addition, a 
teacher must enrich the classroom lessons with simple integration of Information and Communications 
Technology [ICT] tools available in schools (DepEd, 2016). Therefore, integrating various learning activities 
using ICT may reduce student mathematical anxiety and increase student engagement.  

To promote a positive learning environment, a teacher may integrate dance and music as part of learning 
activities within the classroom. Combining dance and music in teaching mathematics concepts benefits the K 
to 12 students in their learning environment (Segarra et al., 2018). Similarly, Leandro et al. (2018) found that 
body movement to assimilate mathematics concepts produces better learning achievement. So, a body 
movement in the teaching-learning process can be used inside the classroom, like dance and singing. When 
body movement is integrated into the learning process, the students understand the concepts better and 
retain longer in memory (Becker, 2013). 
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On the other hand, Pacita Complex National High School is a public school in the City of San Pedro, 
Laguna, Philippines, that offers junior high school education for more than 4,000 students from grades 7 to 
10. The school was established in 1999 and continues serving the youth through formal secondary education. 
However, many students struggle to learn school subjects in the post-pandemic time due to the learning gap 
and loss brought about by distance learning, particularly in mathematics subjects. Students need help 
developing the competencies even though face-to-face classes are now permitted.  

Based on the second grading mathematics quarterly test result in Grade 7, the mean percentage score 
[MPS] is 47.70, below the targeted 75 and the lowest MPS in all grade levels. So, it calls the attention of the 
grade 7 mathematics teacher to determine the root causes and provide student intervention. As observed by 
the teachers, students have low mathematical engagement, feel nervous when the mathematics teacher gives 
learning activities, and are worried about the result of their summative test. Also, 33.91 % of grade 7 
students have low numeracy levels based on the result of the numeracy intervention tool for Laguna 
learners. So, a simple poll survey is conducted to elicit data for gap analysis, root-cause analysis, and listing 
all possible interventions. Based on the survey, students struggle in mathematics due to too many lessons 
and are not interested in the lesson. However, they suggested adding more exercises and physical activities 
that motivate them to learn. So, the researcher proposed adding math dance and song to build a love for 
mathematics learning since the grade 7 students preferred physical activities within the lesson.  

This study adds to the literature on utilizing dance and song in mathematics education to engage 
students in learning Behaviorally, cognitively, emotionally, and socially. Mathematics lessons become 
engaging when math dance and song are integrated despite the abstract nature of mathematics lessons. 
Therefore, mathematics teachers should make the lessons lively by integrating math dance and song. 

2. Literature Review 

Dance enhances student motivation and academic performance (Singh et al., 2012). Also, it connects the 
mathematical understanding of the students and the public mathematical views (Budinski et al., 2022). 
Therefore, dance can be used to motivate the students which leads to their better academic performance. 
Dance can promote mathematical engagement  (Gerofsky, 2013). Hence, dance engages the students in 
mathematics learning. Shamir et al. (2019), who employed a math dance and music program for grade 7 
students in Science, Technology, Engineering, and Mathematics [STEM] classes, have proven this. They 
found that the students improved their mathematical ability and interest after repeatedly doing the math 
dance and coding math music. Integrating dance movements and musical beats helps the students to 
connect mathematics to other learning areas.  

Understanding mathematics concepts is enhanced by music because of the connection of mathematics to 
music (McDonel, 2015). Integrating song into mathematics teaching makes the lesson lively and engaging. 
Using songs in teaching aids enhances the students' mathematical performance, leading to a better learning 
experience because it continuously engages them in learning activities (Ngalim & Chinye, 2018). Through 
song, students become interested in their lessons. Integrating songs in mathematics learning positively 
contributes to students' mathematical understanding (Hilton & Saunders, 2021). Therefore, singing may be 
used in mathematics learning as a motivational activity. On the other hand, Lesser et al. (2019) found that 
interactive songs reduced students' anxiety in Statistics when integrated with the lesson. The literature above 
supports the study's claim that math song with music delivers better teaching. Viñas et al. (2021) found that 
music and dance enhance students' awareness of learning, foster critical and logical thinking in problem-
solving situations, stimulate creativity for developing innovative procedures and resources for conflict 
resolution, and improve collaborative teamwork skills. 

On the contrary, Asian countries reported that students experienced math anxiety when performing 
mathematics learning tasks (OECD, 2013). Mathematical anxiety seems to be one of the contributing factors 
that negatively affect students' math performance, which is prominent among Asians and most vital in 
previous studies involving custom tests that assessed problem-solving skills (Zhang et al., 2019). A student 
with mathematical anxiety tends to ignore tasks and is not doing well at performing academic tasks 
(Sokolowski & Ansari, 2017). An anxious student tends not to perform mathematically due to fear, worry, or 
negative feelings toward the subject. Mathematically anxious students may avoid mathematics, which harms 
their learning opportunities and ability to progress. Mathematical anxiety is one of the common problems in 
a classroom setting (Lesser et al., 2019). Therefore, teachers must pay attention to how to reduce the student 
mathematical anxiety. 

Mathematical anxiety refers to feelings of fear, frustration, tension, and helplessness that students 
experience when engaging with mathematical tasks, which can significantly impair their learning and 
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performance (Ashcraft & Ridley, 2005). Mathematical anxiety is an external contributing factor that hampers 
the student's learning goal and academic performance (Carey et al., 2016). Students with mathematical 
anxiety engage less in math tasks and tend to answer or avoid math problems incorrectly. Therefore, the 
teachers may do activities that reduce student mathematical anxiety to make the lesson meaningful.  

In addition, student memory is distracted by mathematical anxiety since their sensations and thoughts 
are not in focus. If a student receives a mathematical problem, mathematical anxiety causes working 
memory disruption (Brewster & Miller, 2020). Thus, students' mathematical performance would decline 
because working memory is occupied by worry and fear, which makes them unable to do calculations (Shi & 
Liu, 2016). So, the teacher must find ways to reduce the mathematical anxiety of the students to boost their 
confidence, love for learning, and passion for thriving. High mathematical anxiety yields low student 
mathematical engagement (Quintero et al., 2021). Brewster and Miller (2020) suggested that a proper 
intervention is necessary to motivate mathematically anxious students to thrive and aid learning to bring out 
student engagement. Therefore, the teachers must do activities that turn anxiety into engagement.  

Furthermore, Morgan (2014) claims that students fail to learn due to disengagement, resulting in low 
learning performance and interest. Student engagement is essential when teachers want their students to 
perform well academically. Deci and Ryan (2000) defined engagement as student involvement that happens 
among the students, teachers, and learning materials. Student engagement is vital for academic 
improvement and success. So, student engagement must be sustained throughout the whole class to 
motivate the students to learn more. However, secondary school students' mathematical engagement 
declined gradually (Martin et al., 2015). Hence, it is vital to measure the students' mathematical engagement 
(Wang et al., 2016) and provide interventions to improve it. Therefore, the teachers must provide engaging 
activities that catch the students’ attention and interest while learning the math lessons.  

Student engagement has many dimensions (Christenson et al., 2012; Fredricks & McColskey, 2012; Wang 
& Degol, 2014) composed of three connected dimensions such as behavioral, cognitive,  and emotional, but 
Wang et al. (2016) added the social dimension. It connotes the student's actions, thinking, feelings, and 
socialization within the school. Lei et al. (2018) conducted a meta-analysis discovering that behavioral 
engagement is linked to higher academic accomplishment, followed by emotional and cognitive 
engagement. Student engagement was most commonly assessed from a behavioral standpoint—behavioral 
engagement (Bond et al., 2020; Henrie et al., 2015)—with indications like attendance, participation, 
completed assignments, on-task conduct, and time spent. Behavioral engagement tells how the student deals 
with classroom activities and behaves inside the classroom, measured by conformity with school rules, 
concentration, attention, participation, and homework completion (Fredricks & McColskey, 2012). Lai (2021) 
found that student group peer interaction, utility value, and interest value are positively correlated to 
behavioral engagement but adversely connected to perceived task difficulty. 

On the other hand, cognitive engagement shows how the student deals with complex ideas using self-
regulation, cognitive strategies, and deep learning (Zimmerman, 1990), measured by employed learning 
strategies (Greene, 2015). Hence, the students are cognitively engaged in the classroom if their needs for 
autonomy and competence are addressed. Practices that promote autonomy and competence by allowing 
students choice and voice in their learning, concentrating on learning for learning, structuring learning to 
assure students' success throughout the process, and fostering a classroom environment in which mistakes 
and retries are acceptable (Reschly et al., 2020). 

Meanwhile, emotional engagement means having a learning interest and valuing the learning measured 
by enjoyment, interest, and value of learning (Fredricks & McColskey, 2012). Emotional engagement is 
needed to motivate students to learn (Martin & Bolliger, 2018). However, Wang et al. (2016) described social 
engagement as students' social interaction with classmates and teachers while working with others. All 
aspects of student engagement are vital to measuring classroom engagement because students with high 
learning engagement attend school often and obtain higher grades than those with low engagement levels 
(Bear et al., 2018). Hence, the teacher dramatically improves student engagement behaviorally, cognitively, 
and emotionally through intervention (Pedler et al., 2020). Therefore, the teachers must engage the students’ 
behavior, cognition, emotion, and social aspects through interventions like dance and song activities to 
reduce anxiety.  

The literature review above justifies the need to address the student mathematical anxiety and promote 
student engagement to have a positive learning environment conducive to mathematics learning. However, 
many studies focused on the effect of dance on students' mathematics performance (e.g., Budinski et al., 
2022; Leandro et al., 2018; Shamir et al., 2019) and the effect of music on students' mathematics learning (e.g., 
Hilton & Saunders, 2021; McDonel, 2015; Ngalim & Chinye, 2018; Segarra et al., 2018). Few studies have 
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used dance and music to aid in delivering mathematics lessons, particularly to secondary students. So, the 
study focuses on integrating math dance and song as teaching aids to reduce students' mathematical anxiety 
and promote student engagement as a gap from the previous studies.   

In this study, the researcher examines how effective the math dance and song are as part of daily lessons 
in reducing student mathematical anxiety brought on by their learning gap for the past two years of the 
pandemic and promoting student engagement. The researcher believes that appropriate student-teacher 
interactions motivate students to engage in class activities by creating an emotionally positive environment 
(Ruzek et al., 2016) through math dance and song integration in the daily lesson. This action research helps 
the students boost their confidence and passion for mathematics learning. Helping the students means 
helping the school since the school's performance is greatly affected by the students’ learning performance. 

3. Background 

The study was anchored on the student involvement theory of Astin (1984), which claims that educational 
practices must lead to student psychological and physical energy involvement, resulting in student learning 
and development (Burch et al., 2015). This theory explains student engagement in terms of the cognitive 
aspect of performing a classroom activity, the emotional aspect of demonstrating an enjoyable state of mind, 
and the physical aspect of physical innervation (Kahn, 1990). Student engagement addresses low student 
achievement, boredom, and dropout rate (Wang & Degol,  2014). When the students are engaged in learning, 
they perform well academically,  persist even in difficulties, and build harmonious relationships with peers 
and teachers.  

Also, the study relied on the engagement theory of learning introduced by Kearsley and Schneiderman 
(1999). The theory puts forth that social interaction and performance tasks engaged the students 
meaningfully as classroom activities. The teacher must engage students in learning by relating the lesson to 
them, enhancing the students' creativity through various learning opportunities, promoting collaboration, 
and integrating technology into teaching. Therefore, students increased their creativity, collaboration, and 
artistic skills related to math concepts through math dance and song. Meanwhile,  processing efficiency 
theory explains the two roles of anxiety: increasing worry that reduces student processing, working memory 
capacity that limits the resources available, and controlling performance (Eysenck & Calvo, 1992). So, math 
anxiety must be addressed first to gain better engagement that yields better learning. 

The study integrated eight math dances and eight math songs in the daily lesson of grade 7 mathematics 
to reduce student mathematical anxiety and promote engagement.  The dance steps are math symbols like 
plus, minus, times, divides, and equal signs. Also, some geometric shapes are included in the dance like 
angles, lines, circles, squares, rectangles, and triangles. On the other hand, mathematical terms were 
included in the lyrics of the songs like point, line, plane, angle, statistics, population, mean, median, mode, 
and sample. The dance and song minimized student mathematical anxiety and increased engagement. One 
math dance and song were used weekly to familiarize the students with steps and lyrics. The titles of math 
dances were Ever After, Beautiful Life, Made You Look, Paru-Paro G,  Dancing Statistics, National Statistics 
Dance, National Statistics Month Dance, and Math TikTok Dance. The titles of math songs were Types of 
Angle Song, Polygon Song, Types of Quadrilateral, Geometry Song, Statistics Song, Statistics Math Song, 
National Statistics Month Jingle, and Statistics Song on Mean, Median, Mode, and Range. The interventions 
were integrated into the motivation or during the lesson proper so that the math lesson becomes lively and 
enjoyable. Math dance and song motivate the students to be more engaged and lessen mathematical anxiety. 
The students' body movements and rhythms increase their' learning interest, leading to better engagement. 
Hence, the math dance and song played for a specific day are relevant to the math topic to make them 
relevant to the lesson. Through math dance and song, students relate the dance steps and song lyrics to the 
math concepts being discussed by the teacher.  

The grade 7 mathematics lesson was taught for one hour for four days as one of the subjects of grade 7 
students. The subject was part of the Basic Education Program and aimed to establish the student's problem-
solving skills and critical thinking. The abstract nature of mathematics and the students' learning gap make 
the students struggle with mathematics concepts. Therefore, related math dance and song to mathematics 
lessons are integrated to reduce students’ anxiety and increase engagement. 

Figure 1 presents the study's process under the Plan-Do-Study-Act [PDSA] model introduced by Edward 
Deming and Walter Shewhart (Taylor et al., 2014). The plan phase started with identifying mathematics 
learning problems by analyzing the students' outputs and teacher observation. Students needed help dealing 
with mathematical concepts and improving their mathematical skills. The gap and root-caused analyses 
addressed the problem based on the data obtained from the initial survey and classroom observations. The 
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teacher found that sixty-nine percent of her class struggled in her lesson due to too many lessons. Students 
needed to be more interested and see math lessons' relevance in their lives. So, she consulted them on how 
they wanted to be taught by her. The students suggested adding activities, physical exercise, and dance to 
make the lesson more interesting. 

Figure 1 
Conceptual Paradigm 

 
The research proposal and instruments were constructed after reviewing the literature submitted to the 

school head for permission. Similarly, instrument validation was done to establish content validity, and pilot 
testing was done to establish reliability. Then, before implementation, parental consent was sent to the 
parents as a protocol to ensure voluntary participation. Under the do phase, once approval was secured, a 
pre-survey was administered to measure before the implementation to measure the student mathematical 
anxiety and engagement. Then, pilot implementation was done for two weeks to get participants' feedback 
on improving the implementation. A simple survey was given to the participants to elicit suggestions for 
improvement. The implementation lasted two months by integrating the math dance and song into daily 
lessons to reduce the student mathematical anxiety and improve the engagement in classroom activities. 
Also, weekly math journals were collected for the students to elicit immediate feedback. 

After two months, the study phase came by administering the post-survey and conducting interviews. 
Also, the teacher's classroom observation was used as data for comparison before and after the 
implementation. Then, data were analyzed using statistical software and manual coding. Also, reflections on 
teachers' practices and areas for improvement were considered for the next implementation cycle. However, 
under the act phase, the action plan and terminal report were amde and submitted to the school head for 
suggestions. Similarly, dissemination was made through conferences, meetings, and publications. 

3.1. Research Questions 

This study seeks to establish the effectiveness of math dance and song in reducing student mathematical 
anxiety and promoting engagement in grade 7 mathematics. Specifically, it answered the following 
questions: 

RQ 1) What is the student mathematical anxiety level before and after integrating math dance and song 
as part of the daily lesson? 

RQ 2) What is the level of student engagement before and after integrating math dance and song as part 
of the daily lesson in terms of a)behavioral, b) cognitive, c) emotional, and d) social? 

RQ 3) Is there a significant difference in the student mathematical anxiety and engagement before and 
after integrating math dance and song into the daily lesson? 

RQ 4) How do the math dance and song reduce student mathematical anxiety and promote engagement?  
RQ 5) What are the students’ suggestions for improving math dance and song? 
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4. Method 

4.1. Research Design 

The study utilized a practical action research design since the study aimed to reduce student mathematical 
anxiety and promote engagement through integrating math dance and song in daily lessons. Practical action 
research aims to solve classroom problems teachers encounter within their capacity using available resources 
(Stowell & Kramarova, 2022). Also, it justified the claim of math dance and song to reduce student 
mathematical anxiety and promote engagement.   

4.2. Participants  

The 100 participants voluntarily participated from three sections of Grade 7 students under the Basic 
Education Program [BEP] at Pacita Complex National High School for the school year 2022-2023. Each 
section has an average of forty-five students who experienced mathematical anxiety due to their learning 
loss caused by the COVID-19 pandemic class disruption and loss of mathematical engagement caused by the 
difficulty of understanding mathematics concepts. Their participation was highly appreciated, but they 
received no favors or incentives.  

Table 1 shows the participants' demographic characteristics. Most participants were female at 13 years 
old, which was the ideal age for grade 7. Participants' ages varied from 12 to 15 years old. Hence, more 
students from the Genesis section participated voluntarily than the other two.  

Table 1  
Demographic profile of the participants 
Variable Frequency % 

Sex   
Male 39 39 
Female 61 61 

Age   
12 years old 11 11 
13 years old 64 64 
14 years old 20 20 
15 years old 5 5 

Section   
Andrew 31 31 
Ezekiel 33 33 
Genesis 36 36 

 

4.3. Instrumentation 

The study used a survey questionnaire, interview guide questions, and student journals as tools for data 
collection, as suggested by Greene (2015), to use multiple tools to measure student engagement. For the 
survey questionnaire, a ten-item survey questionnaire for mathematical anxiety adapted from Reyes (2019) 
and a twenty-item survey questionnaire for student engagement adapted from Burch et al. (2015), Fredricks 
et al. (2016), and Wang et al. (2016) was constructed with modifications. Mathematical anxiety can be 
measured using a self-report instrument that measures feelings of anxiety (Brewster & Miller, 2020). The 
instruments were subjected to content validation in the first week of March 2023 by experts in mathematics 
education, such as the education program supervisor of mathematics, master teacher, and head teacher. 
Experts' suggestions like correcting grammatical errors, proper punctuation marks, adding Filipino subtitles, 
and making the sentence shorter were strictly followed. After revision, the instruments’ final copies were 
sent to the experts for content validation in the third week of March 2023. Then, the group of experts 
critically examined again the revised instruments in their suggestions were considered in the revisions. 
Hence, approval from content validators was secured first before pilot testing to ensure the validity of the 
instruments.  

Table 2 depicts the results of expert validation. The research instruments were suitable for data collection 
as validated by the group of experts in mathematics education. The three instruments' format and design, 
content, clarity, and usefulness were accepted as proof of content validation. Content validation is a 
requirement for instrument development (Halek et al., 2017), performed by expert judgment of the subject 
matter and thinking about items within the research instrument (Ismail & Zubairi, 2022). The judgment of 



J. E. Insorio / International Journal of Didactical Studies, 6(3), 32161    7 
 

 

 
 
 

experts confirmed the accuracy, accountancy, and appropriateness of each item found in the research 
instruments. Therefore, the three instruments were valid to use. 

Table 2 
Results of Expert Validation 
Criteria Survey 

Questionnaire 
Interview guide Journal writing 

prompts 
Interpretation 

Format and design 3.00 2.85 3.00 Suitable 
Content 3.00 2.80 2.90 Suitable 
Clarity 3.00 2.90 2.90 Suitable 
Usefulness 3.00 2.90 2.85 Suitable 

 

When the content validity was established, the survey questionnaire was pilot-tested on non-participants 
from one section with forty students in the fourth week of March 2023 to determine the reliability indices 
using Cronbach’s alpha. During the pilot testing, improvements were identified like integrating math 
symbols in dance steps, regular math song and dance integration in the lesson, and the time lapses must be 3 
to 5 minutes only. Hence, these improvements were strictly followed in the implementation. Table 3 shows 
that the questionnaire was reliable based on the variables for mathematical anxiety and engagement 
regarding behavioral, cognitive, emotional, and social factors. Since content validity and reliability were 
established, the questionnaire was a valid and reliable data collection tool. 

Table 3 
Reliability indices of survey  questionnaire using Cronbach’s alpha 
Variable No. of items   Interpretation 

Anxiety 10 .915 Excellent 
Behavioral 5 .918 Excellent 
Cognitive 5 .892 Good 
Emotional 5 .930 Excellent 
Social 5 .884 Good 

 
The researcher added the five-item interview guide questions to elicit qualitative data. Although few 

studies use interview techniques to investigate student engagement (Deng et al., 2020), it was better to collect 
qualitative data that captures a detailed description of the student experience related to mathematical 
engagement. The qualitative method helped describe how the student gets engaged and how engagement 
evolves (Fredricks & McColskey, 2012). Also, student journals were collected weekly to collect students’ 
views on the teacher’s practices.  

For positionality, the researcher has been a public school teacher for eleven years and a private school 
teacher for nine years, teaching secondary school mathematics. She was the participants' teacher who 
implemented the intervention and collected data except for the interview, which another teacher did. She 
bracketed her ideas on how math dance and song influenced the student to become active in reducing 
anxiety and producing better mathematical engagement.  

4.4. Data Gathering Methods 

In the fourth week of February 2023, a simple survey via group chat was sent to the students asking about 
their learning challenges in mathematics, reasons for having difficulties, and possible solutions. The data 
served as the basis for making a research proposal. Then, a school head's permission was secured first in the 
second week of March 2023 through a formal letter signed by the mathematics master teacher. Once granted, 
informed consent and assent were given to the parents and students in the third week of March 2023 by 
sending a printed copy during class hours so the teacher could explain the details to the students. The 
informed consent and assent were written in Filipino, informing the parents about the research title, 
objective, proponent, participants' roles, and data confidentiality. Both parents and students must affix their 
names and signatures as proof of voluntary participation. Thus, parents were informed via group chat about 
the letter so that they were aware. However, only those students whose parents agreed to join were 
considered participants. Those who disagreed still received interventions, but their information was set 
aside. However, parents' queries were solved via group chat or cellphone text.   

  Then, the pre-survey was administered during class hours in the first week of April 2023 to ensure the 
students were the survey respondents. After one hour, the answer sheets were collected and tabulated. Then, 
the result was kept confidential for future use. Consequently, math dance and song integration was done for 
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two months (April and May 2023) as part of the daily lessons to avoid additional student burdens. After the 
implementation, a post-survey was administered in the first week of June 2023. Results from pre-survey and 
post-survey were considered to test the hypothesis in the second week of June 2023 for the significant 
difference in the student mathematical anxiety and engagement before and after integrating math dance and 
song in the daily lesson.  

For the qualitative part, another teacher conducted twenty semi-structured interviews in the third week 
of June 2023 to elicit meaningful and factual data, and twenty student journals were randomly considered 
additional data sources in the fourth week of June 2023. 

4.5. Ethical Considerations 

As evidence for ethical considerations, a formal letter was secured for permission from the school head, 
parents, and students before the implementation phase. Participants can refuse or discontinue participation 
at any time without consequences. Their identities were not disclosed to anyone, and data collected from 
them were stored in the researcher's laptop only for two years with confidentiality. Pseudonyms replaced 
their names; only summary data were included in the study. Also, permission from the authors of the 
adapted questionnaire was secured via email as part of respect. Hence, dissemination was done via faculty 
meetings, research conferences, school learning action cells, and online publications to share the study's 
findings worldwide so that others can benchmark the intervention in this study. 

4.6. Data Analysis  

Jamovi version 2.4.14 was the tool to analyze quantitative data for descriptive statistics like median ( ͂), 
interquartile range [IQR], Shapiro-Wilk test, and Levene's test. The study employed a Wilcoxon Signed-Rank 
Test to test the hypothesis and determine the significant difference in the student mathematical anxiety and 
engagement before and after the implementation. Hence, the Rosenthal correlation coefficient (r) was 
computed in MS Excel (Fritz et al., 2012; Mangiafico, 2016), which indicates the effect size. However, a 
thematic analysis was used through manual coding for qualitative data. The transcripts were written in an 
MS Excel file and repeatedly read to determine the codes. Themes were derived from categories of codes to 
reflect the students' actual experiences of how math dance and song reduce student mathematical anxiety 
and promote engagement. However, to establish the credibility of qualitative data, member checking was 
done in the second week of July 2023 to verify the truthfulness and completeness by returning the data to the 
participants and asking for their agreement. 

Table 4 depicts tests for the homogeneity of variances and normality as prerequisites for inferential 
statistics (Hanusz & Tarasińska, 2015). The Shapiro-Wilk test values (p < .05) signify that the data was not 
normally distributed. However, Levene’s test value implies that the variances are homogeneous since all 
significant values except anxiety from post-survey are more than the significance level of .05 alpha. 
Therefore, the non-parametric test for the significant difference was used for pre-survey and post-survey 
responses since the data are ordinal naturally and do not resemble a normal distribution. The table below 
justifies that a non-parametric test of difference, notably the Wilcoxon Signed-Rank Test, must be used rather 
than a counterpart in the parametric test requiring data distribution normality. 

Table 4 
Homogeneity of Variances Using Levene's Test and Normality Test Using Shapiro-Wilk  

Variable 
Levene’s test Shapiro-Wilk 

Statistic df1 df2 Sig. Statistic df Sig. 

Pre-survey         
Anxiety 
Behavioral 
Cognitive 
Emotional 
Social 

.077 1 98 .782 .918 100 <.001 
1.006 1 98 .318 .916 100 <.001 
.504 1 98 .479 .952 100 .001 
.070 1 98 .791 .921 100 <.001 
1.434 1 98 .234 .937 100 <.001 

Post-survey         
Anxiety 
Behavioral 
Cognitive 
Emotional 
Social 

5.053 1 98 .027 .957 100 .002 
.776 1 98 .381 .916 100 <.001 
.516 1 98 .474 .917 100 <.001 
.927 1 98 .338 .893 100 <.001 
1.025 1 98 .314 .888 100 <.001 
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5. Results  

Table 5 shows the student mathematical anxiety levels before and after. It shows that students felt nervous 
during math class and received the teacher's questions. They got tense before taking the exam, afraid of 
committing the wrong answer, and worried about their math performance. However, they became confident 
during math hours after the math dance and song integration. They did not feel nervous in class discussions 
or tense about taking the examination. Hence, they were not worried about failing in assessments or 
committing mistakes. Therefore, the dance and song reduced the student's mathematical anxiety ( ͂=2). 

On the other hand, before the math dance and song integration, as shown in the table below, students 
needed to focus on their math class and put less effort into it. They should have done homework on time, not 
participated well in class discussions, and lost interest in learning if the math lesson needed to be easier to 
understand. However, their behavioral engagement increased after the math dance and song integration. 
Students were trying to learn math even though the lessons were hard to understand; they stayed focused 
and put effort into math learning. Also, their class participation increased, and doing their math activities 
and homework on time were good manifestations of behavioral engagement. The math dance and song 
made the students behaviorally engaged due to students' interaction with other students and the teachers. 
Overall, the student behavioral engagement before was low ( ͂=2), while high ( ͂=3) after integrating the 
math dance and song. 

After the math dance and song integration, they became curious about their work and ensured they were 
correct. Students explored various ways of solving problems and tried to understand where they got wrong 
and which retries and mistakes were acceptable. Similarly, they did math activities more than what was 
expected of them. Hence,  the student cognitive engagement before was low ( ͂=2), while high ( ͂=3) after 
integrating the math dance and song. Also, they felt excellent learning math lessons since their emotional 
engagement was touched in the class. The student emotional engagement increased after integrating the 
math dance and song into daily lessons. Overall, the student emotional engagement before was low ( ͂=2), 
while high ( ͂=3) after integrating the math dance and song. 

Before integration, student social engagement could not have been higher since they did not care about 
the ideas of others and failed to work with others, so they failed to enjoy group activities. They failed to 
extend their arms to help struggling classmates in math. However, their social engagement increased after 
the math dance and song integration. They enjoyed the group activities more than doing them individually. 
They helped their classmates who were struggling in math or worked more with others to help them. Also, 
they became careful about others' ideas and tried to understand them. Hence, the student social engagement 
before was low ( ͂=2), while high ( ͂=3) after integrating the math dance and song. 

Table 5 
Student Mathematical Anxiety and  Engagement Level Before and After Integrating Math Dance and Song 

Variable 
Before After 

 ͂ IQR 
Verbal 

Interpretation 
 ͂ IQR 

Verbal 
Interpretation 

Mathematical Anxiety 3 1.50 Very High 2 1.50      Low 
Student Engagement       

Behavioral 3 2 Low 3 1 High  
Cognitive 2 1 Low 3 1 High  
Emotional 2 2 Low 3 1 High  
Social 2 2 Low 3 1 High  

 
Table 6 depicts the result of the test of difference before and after the integration of math dance and song 

on the student mathematical anxiety and engagement. The p-values of less than a .05 significance level 
signify the existence of significant differences in responses before and after. Having negative computed 
values manifests that after intervention, the student mathematical anxiety was reduced while the 
engagement was increased. It means that math dance and song effectively reduced the student mathematical 
anxiety and promoted mathematical engagement when integrated into the daily lessons. Hence, the effect 
size of the firm very strongly justifies the practical significance of the said intervention. It connotes that the 
math dance and song must be integrated religiously into the daily lesson.  
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Table 6 
Significant Difference  Using Wilcoxon Signed-Rank Test Before and After with Effect Size Using r   

Variable 
Mean 

difference 
SE difference 

95% Confidence Interval 
Statistic p r 

Lower Upper 

Anxiety   1.50 0.1069  1.50  1.000 309 <.001 .66 
Behavioral 1.50 0.1028 1.50 2.000 3450 <.001 .81 
Cognitive 1.50 0.0870 1.50 1.500 3091 <.001 .81 
Emotional 1.50 0.1004 1.50 2.000 3423 <.001 .79 
Social 1.50 0.0861 1.50 1.500 3466 <.001 .79 

 
Table 7 depicts the themes explaining how math dance and song reduce student mathematical anxiety 

and promote engagement. Through math dance and song, students became active in class discussions and 
even recitation because they were energized before the start of the new lesson. They were motivated to listen 
attentively to the math teacher and were able to connect the previous lesson to the new lesson. Hence, they 
could socialize with classmates during math dances and songs. So, math dance and song reduce student 
mathematical anxiety by keeping them interested in learning new math lessons since dances and songs are 
related to the current lesson and promote engagement through having fun, exciting, and motivating classes.  

Table 7 
Themes on How Math Dance and Song Reduce Students’ Mathematical Anxiety and Promote Engagement 

Theme Description 

Activate learning Students participated actively in class discussions and brainstorming to share ideas 
and solutions to math problems. 

Energize the body The students’ bodies were energized and ready to take on activities given by the 
math teacher. 

Motivate to listen Students were attentive to listening to the teacher’s instruction. They pay attention to 
the teacher’s voice to perform the activities well. 

Socialize with others Students did not feel shy since all of them were dancing and singing during math 
class. They enjoy singing and dancing in class and perform as a group.  

Connect new lesson Students were able to connect the math song and dance to the new lesson since they 
contained math terms and concepts.  

 
The math dance song motivated the students to move their bodies and sing in a loud which boosted their 

confidence. Students were able to socialize with others while enjoying the dance, losing shyness while 
singing together, and connecting the math dance and song to the new lesson. The words of the participants 
support the findings above. 

―Yes, dancing and singing makes me lose my shyness to socialize in class."-Participant 11 

―Yes, our math song contains new lessons. That is why I am also learning.‖ – Participant 19 

―Yes, through dance, I enjoy class discussion even more.‖ – Participant 20 

Table 8 displays the students' recommendations for improving math dance and song. A student 
suggested creating a new math dance with new dance steps and a popular song. Also, they suggested that 
they have simple but enjoyable dance movements and lyrics so they can easily catch them. However, they 
suggested that games be included in the math dance and song on occasion to make it more exciting and fun 
for them. Their suggestions demonstrated that they enjoy incorporating math dance and song into the daily 
lesson to motivate them, energize their bodies, and make the math lesson more engaging.  

Table 8 
Students’ Suggestions for Improving Math Dance and Song 

Suggestions Description 

Math dance and song with games Adding games in the math dance and song to have twist and 
excitement 

New math dance and song Additional and new math dances and songs must be introduced in 
every lesson. 

More dance movement Add dance moves that are energetic and require whole-body 
movement. 

Simple but enjoyable math dance 
and song 

Making the math dance and song simple in moves and lyrics but 
enjoyable for the students. 
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Despite the enjoyment felt by the students due to the integration of math dance and song, students 
suggested more enjoyable songs and dances that were timely in the current music and trends but with 
simple moves. Also, they suggested adding games in the math dance and song to add thrill and excitement. 
The participants' words support the findings above. 

"It is more enjoyable if new songs and dances are included." - Participant 3 

"Keep the dance steps simple and straightforward." - Participant 9 

"If possible, I would like to have math dance and song with games on occasion." - Participant 10 

6. Discussion 

The study aimed to determine the effectiveness of math dance and song in reducing student mathematical 
anxiety and promoting engagement in grade 7 mathematics classes. Findings reveal that math dance and 
song reduce student mathematical anxiety, making them more confident in math lessons and activities 
supporting the findings of Lesser et al. (2019). Incorporating dance and song into mathematics lessons 
improves student learning (Segarra et al., 2018). Students are happy, energized, motivated, and learn more 
effectively when they move their bodies during class hours, which is aligned with the findings of Shamir et 
al. (2019). As a result, the math concepts are retained in their memory for longer. The students’ interest value 
in math work increases their behavioral engagement toward math learning, coherent with the study of  Lai 
(2021). 

Including dance in daily lessons increases student mathematical engagement (Budinski et al., 2022), 
whereas music increases student mathematical understanding (Hilton & Saunders, 2021). On the other hand, 
the math teacher must address math anxiety to increase student engagement and avoid disrupting working 
memory (Brewster & Miller, 2020). Moreover, math dance and song remove students' anxiety, making them 
alive and energetic. On the other hand, anxious students tend to avoid doing the tasks and not perform well 
in academic tasks (Sokolowski & Ansari, 2017) because their working memory is occupied by fear and worry 
(Shi & Liu, 2016), which causes memory disruption (Brewster & Miller, 2020). Since math anxiety is 
addressed by math dance and song, students are engaged cognitively. Through math dance and song, 
teacher-student interaction in class activities created an emotionally positive environment (Ruzek et al., 
2016). Dance and song enhance students' awareness of learning, foster critical and logical thinking in 
problem-solving situations, stimulate creativity for the implementation of innovative procedures and 
improve collaborative teamwork skills (Viñas et al., 2021). 

The students with high mathematical anxiety have low mathematical engagement, coherent with the 
findings of Quintero et al. (2021). Including math dance and song in the daily lesson has increased student 
mathematical engagement. Therefore, students can solve math problems in various ways, increase class 
participation, pay attention to math work, and attempt to understand their mistakes while solving. They are 
also confident in exploring math activities because they enjoy learning and feel great when dealing with 
academic tasks (Shamir et al., 2019). Furthermore, they enjoy group activities in which they assist struggling 
classmates by sharing ideas and understanding one another. Students with high emotional engagement are 
motivated to learn (Martin & Bolliger, 2018). The combination of dance and song in teaching mathematics 
produces a better learning environment, supporting the findings of Segarra et al. (2018). Student behavioral, 
cognitive, emotional, and social engagement improved, which are necessary to motivate students to attend 
school regularly and perform well academically (Bear et al., 2018). 

Through student involvement theory, student engagement surpasses student anxiety, boredom, and 
disengagement (Wang & Degol, 2014). The student's physical and psychological energy involvement in math 
dance and song resulted in positive learning and enjoyment. Due to the inclusion of math dance and song in 
the daily lesson, the students perform better in the classroom, demonstrate a positive mindset, enjoy the 
group activity, and work positively with others. Thus, using the lens of engagement theory, meaningful 
classroom activities such as social interaction and productive learning tasks influenced by math dance and 
song improve student mathematical engagement and reduce anxiety. The study supports the engagement 
theory through the integration of dance and song in classroom teaching, students can be engaged in learning 
math lessons.  

Meaningful student engagement in classroom activities occurs when social interaction and productive 
tasks—such as math-related dance, songs, and collaborative projects—are integrated into the lesson, as these 
approaches foster active participation and deeper learning (Kearsley & Shneiderman, 1999). However, the 
teacher is critical in improving student behavioral, cognitive, and emotional engagement (Pedler et al., 2020). 
So, math teachers may integrate dance and song in their daily lessons to motivate the students to integrate 
body movements that connect math concepts to music and dance.  Hence, the study proves the benefits of 
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dance and song to improve student engagement and reduce anxiety, therefore teachers may use them as 
motivational activities to engage the students. Practically speaking, math dance and song make the math 
lesson lively, interactive, and engaging in the eyes of the students.  

The math teacher admitted that the math dance and song implementation needed improvement, such as 
some dance steps that needed to be clarified for the students and unrelated to the math lesson. The dances 
and songs are adapted from YouTube videos that are shown during the class hour with the teacher. So, for 
the next implementation cycle, the teacher intends to create an original pre-recorded video for math dance 
and song. Furthermore, a more extended implementation period with consistent integration of math dance 
and song will be implemented in the next school year to maintain the reduction of student mathematical 
anxiety while improving engagement. Also, the study is limited to one school for one grade level since 
practical action research is the study’s nature.  

7. Conclusions and Recommendations 

Students are worried about their mathematical performance before implementing the math dance and song. 
However, student anxiety is reduced after integrating the math dance and song into regular class hours. 
Previously, student mathematical engagement was low. However, it improves behavior, cognition, emotion, 
and social engagement after including mah dance and song in daily lessons. Significant statistical differences 
exist in student mathematical anxiety and engagement before and after the math dance implementation. It 
justified that the intervention effectively reduces mathematical anxiety while increasing mathematical 
engagement, which teachers must maintain as an integral part of the daily lesson. The math dance and song 
encourage students to participate in class discussions. They can socialize with others and energize their 
bodies before the start of the lesson by dancing. However, they suggested having a simple dance with new 
movements and an enjoyable song with games to make it more exciting and fun.  

The study's implementation is limited to two months for one school since the design was practical action 
research. Also, the student experiences are outside the scope of the study, and test results are not used as 
data evidence. As a result, future researchers may incorporate students' experiences and examination results 
when investigating math dance and song as an integrated part of the daily lesson. Similarly, they may 
conduct studies integrating dance and song as motivational or assessment activities in other disciplines in a 
longer implementation period.  However, the math teacher must incorporate games to make the math dance 
and song more engaging. Furthermore, dance and song may be integrated into other disciplines to 
investigate the effect on student learning. Therefore, a more extended implementation of math dance and 
song for the entire school is highly recommended for future study.  

Acknowledgements: Heartfelt gratitude to the study's contributors, especially the Department of Education 
Region IV-A, for funding under the eighth cycle Basic Education Research Fund. To the school head of Pacita 
Complex National High School, Reginal G. Grafil, for his approval to conduct this study; education program 
supervisor Jojiemar M. Obligar for validating the instruments; Victorina D. Palanas, for untiring support and 
assistance; master teacher II of the mathematics department Irma Estela Marie L. Esteban for the support, 
encouragement to continue learning, and technical assistance, and head teacher VI of San Pedro Relocation 
Center National High School Marites M. Urcia for validating the research instruments. Also, to all grade 7 
students who participated voluntarily, your learning needs keep me from thinking beyond usual and inspire 
me to improve my practices. Above all, I thank Almighty God and Lord Jesus as the source of Divine 
wisdom, courage, and prosperity. May the researcher serve as the steward of peace, wisdom, 
transformation, and faith. 

Data availability: Data generated or analyzed during this study are available upon request from the author. 

Declaration of interest: The author has no conflict of interest to declare regarding the content of this article. 

Ethics declaration: The author declared that the study was conducted with adherence to ethical 
considerations approved by the schools division research committee of San Pedro City.  

Funding: The author received financial support for the research from the Department of Education Region 
IV-A Philippines under the eighth-cycle Basic Education Research Fund. 

 

  



J. E. Insorio / International Journal of Didactical Studies, 6(3), 32161    13 
 

 

 
 
 

References  

 

Ashcraft, M. H., & Ridley, K. S. (2005). Math anxiety and its cognitive consequences: A tutorial review. In J. I. 
D. Campbell (Ed.), Handbook of mathematical cognition (pp. 315–327). Psychology Press. 

Astin, A. W. (1984). Student involvement: A developmental theory for higher education. Journal of College 
Student Personnel, 25(4), 297–308. 

Bear, G.G., Yang, C., Chen, D., He, X., Xie, J.S., & Huang, X. (2018). Differences in school climate and student 
engagement in China and the United States. School Psychology Quarterly, 33(2), 323-335. 
https://doi.org/10.1037/spq0000247     

Becker, K. (2013). Dancing through the school day: how dance catapults learning in elementary education. 
Journal of Physical Education, Recreation & Dance, 84(3), 6–8. https://doi.org/10.1080/07303084.2013.763665  

Bond, M., Buntins, K., Bedenlier, S., Zawacki-Richter, O., & Kerres, M. (2020). Mapping research in student 
engagement and educational technology in higher education: A systematic evidence map. International 
Journal of Educational Technology in Higher Education, 17(1), 1–30. https://doi.org/10.1186/s41239-019-
0176-8 

Brewster, B. J., & Miller, T. (2020). Missed opportunity in mathematics anxiety. International Electronic Journal 
of Mathematics Education, 15(3), 1-12. https://doi.org/10.29333/iejme/8405 

Budinski, N., Joksimović, J., Vučićević, D., & Lavicza, Z. (2022). Case study of mathematical dance 
performance "Point Has No Parts."European Journal of STEM Education, 7(1), 1-6. 
https://doi.org/10.20897/ejsteme/12617  

Burch, G., Heller, N., Burch, J., Freed, R., & Steed, S. (2015). Student engagement: Developing a conceptual 
framework and survey instrument. Journal of Education for Business, 90(4), 224–229. 
https://doi.org10.1080/08832323.2015.1019821      

Carey E., Hill, F., Devine, A., & Szűcs, D. (2016). The chicken or the egg? The direction of the relationship 
between mathematics anxiety and mathematics performance. Frontiers in Psychology, 6, 1-6. 
https://doi.org/10.3389/fpsyg.2015.01987 

Christenson, S. L., Reschly, A. L., & Wylie, C. (Eds.). (2012). Handbook of research on student engagement. 
Springer. https://doi.org/10.1007/978-1-4614-2018-7 

Deci, E. L., & Ryan, R. M. (2000). The "what" and "why" of goal pursuits: Human needs and the self-
determination of behavior. Psychological Inquiry, 11(4), 227–268. 
https://doi.org/10.1207/S15327965PLI1104_01 

Deng, R., Benckendorff, P., &  Gannaway, D. (2020). Learner engagement in MOOCs: Scale development and 
validation. British Journal of Educational Technology, 51(1), 245-262. https://doi.org/10.1111/bjet.12810   

Department of Education [DepEd]. (2016). The learning action cell as a k to 12 basic education program school-
based continuing professional development strategy for the improvement of teaching and learning. Author.  

Department of Education [DepEd]. (2023). MATATAG: DepEd’s new agenda to resolve basic education woes. 
Author. 

Eysenck, M. W., & Calvo, M. G. (1992). Anxiety and performance: The processing efficiency theory. Cognition 
and Emotion, 6(6), 409–434. https://doi.org/10.1080/02699939208409696  

Fredricks, J. A., & McColskey,W. (2012). The measurement of student engagement: A comparative analysis 
of various methods and student self-report instruments. In S. Christenson, A. L. Reschy, & C. Wylie 
(Eds.), Handbook of research on student engagement (pp. 319-339). Springer. 

Fredricks, J. A., Wang, M. T., Schall Linn, J., Hofkens, T. L., Sung, H., Parr, A., & Allerton, J. (2016). Using 
qualitative methods to develop a survey measure of math and science engagement. Learning and 
Instruction, 43, 5–15. https://doi.org/10.1016/j.learninstruc.2016.01.009   

Fritz, C. O., Morris, P. E., & Richler, J. J. (2012). Effect size estimates: Current use, calculations, and 
interpretation. Journal of Experimental Psychology: General, 141(1), 2–18. https://doi.org/10.1037/a0024338 

Gerofsky, S. (2013). Learning mathematics through dance. In G. W. Hart & R. Sarhangi (Eds.), Bridges: 
Mathematics, Music, Art, Architecture, Culture—Proceedings of the Bridges 2013 Conference (pp. 337–344). 
Tessellations Publishing. 

Greene, B. A. (2015). Measuring cognitive engagement with self-report scales: Reflections over 20 years of 
research. Educational Psychologist, 50(1), 14–30. https://doi.org/10.1080/00461520.2014.989230 

Halek, M., Holle, D., & Bartholomeyczik, S. (2017). Development and evaluation of the content validity, 
practicability and feasibility of the Innovative dementia-oriented Assessment system for challenging 
behaviour in residents with dementia. BMC Health Services Research, 17(1),554. 
https://doi.org/10.1186/s12913-017-2469-8 

https://doi.org/10.1037/spq0000247
https://doi.org/10.1080/07303084.2013.763665
https://doi.org/10.1186/s41239-019-0176-8
https://doi.org/10.1186/s41239-019-0176-8
https://doi.org/10.29333/iejme/8405
https://doi.org/10.20897/ejsteme/12617
https://doi.org10.1080/08832323.2015.1019821
https://doi.org/10.3389/fpsyg.2015.01987
https://doi.org/10.1007/978-1-4614-2018-7
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1111/bjet.12810
https://doi.org/10.1080/02699939208409696
https://doi.org/10.1016/j.learninstruc.2016.01.009
https://doi.org/10.1037/a0024338
https://doi.org/10.1080/00461520.2014.989230
https://doi.org/10.1186/s12913-017-2469-8


J. E. Insorio / International Journal of Didactical Studies, 6(3), 32161    14 
 

 

 
 
 

Hanusz, Z., & Tarasińska, J. (2015). Normalization of the Kolmogorov-Smirnov and Shapiro-Wilk tests of 
normality. Biometrical Letters, 52(2), 85-93. https://doi.org/10.1515/bile-2015-0008   

Henrie, C. R., Halverson, L. R., & Graham, C. R. (2015). Measuring student engagement in technology-
mediated learning: A review. Computers & Education, 90, 36–53. 
https://doi.org/10.1016/j.compedu.2015.09.005 

Hilton, C., & Saunders, J. (2021). Connecting music and mathematics: Exploring the professional 
development of primary school teachers in the English context. In R. Marks (Ed.), Proceedings of the British 
Society for Research into Learning Mathematics (pp. 1-7). BSRLM.  

Ismail, F. K., & Zubairi, A. M. (2022). Item objective congruence analysis for multi-dimensional items content 
validation of a reading test in Sri Lankan University. English Language Teaching, 15(1), 106-117. 
https://doi.org/10.5539/elt.v15n1p106 

Kahn, W. A. (1990). Psychological conditions of personal engagement and disengagement at work. Academy 
of Management Journal, 33(4), 692–724. https://doi.org/10.5465/256287 

Kearsley, G., & Shneiderman, B. (1999). Engagement theory: A framework for technology-based teaching 
and learning. Educational Technology, 38(5), 20–23. 

Lai, H. M. (2021). Understanding what determines university students’ behavioral engagement in a group-
based flipped learning context. Computers & Education, 173, 104290. 
https://doi.org/10.1016/j.compedu.2021.104290 

Leandro, C. R., Monteiro, E., & Melo, F. (2018). Interdisciplinary working practices: Can creative dance 
improve math? Research in Dance Education, 19(1), 74-90. https://doi.org/10.1080/14647893.2017.1354838  

Lei, H., Cui, Y., & Zhou, W. (2018). Relationships between student engagement and academic achievement: 
A meta-analysis. Social Behavior and Personality, 46(3), 517–528. https://doi.org/10.2224/sbp.7054 

Lesser, L., Pearl, D., Weber III, J.,  Dousad, D., Careyb, R., & Haddad, S. (2019). Developing interactive 
educational songs for introductory statistics. Journal of Statistics Education, 27(3), 238–252. 
https://doi.org/10.1080/10691898.2019.1677533 

Mangiafico, S. S. (2016). Summary and analysis of extension. Program evaluation in R. Rutger Cooperative.  
Martin F., & Bolliger D. U. (2018). Engagement matters: Student perceptions on the importance of 

engagement strategies in the online learning environment. Online Learning, 22(1), 205–222. 
https://doi.org/10.24059/olj.v22i1.1092 

Martin, A. J., Way, J., Bobis, J., & Anderson, J. (2015). Exploring the ups and downs of math engagement in 
the middle school years. Journal of Early Adolescence, 35(2), 199-244. 
https://doi.org/10.1177/0272431614529365 

McDonel, J. (2015). Exploring learning connections between music and mathematics in early childhood. 
Bulletin of the Council for Research in Music Education, 203, 45–62. 
https://doi.org/10.5406/bulcouresmusedu.203.0045   

Morgan, H. (2014). Maximizing student success with differentiated learning. The Clearing House: A Journal of 
Educational Strategies, Issues and Ideas, 87(1), 34–38. https://doi.org/10.1080/00098655.2013.832130 

Ngalim, V. B., & Chinye, N. (2018). The effect of music on the academic performance of pupils in 
mathematics: A survey of early childhood education in Tubah Municipality, Cameroon. European Journal 
of Education Studies, 5(5), 123-137. https://doi.org/10.5281/zenodo.1471292 

OECD. (2013). PISA 2012 assessment and analytical framework: Mathematics, reading, science, problem-solving, and 
financial literacy. Author. https://doi.org/10.1787/9789264190511-en 

Pedler, M., Yeigh, T., & Hudson, S. (2020). The teachers’ role in student engagement: A review. Australian 
Journal of Teacher Education, 45(3), 48-62. https://doi.org/10.14221/ajte.2020v45n3.4 

Quintero, M.,  Hasty, L.,  Li, T., Song, S., &  Wang, Z. (2021). A multi-dimensional examination of math 
anxiety and engagement on math achievement. British Journal of Educational Psychology, 92(3), 955-973. 
https://doi.org/10.1111/bjep.12482 

Reschly, A. L., Pohl, A. J., & Christenson, S. L. (Eds.). (2020). Student engagement: Effective academic, behavioral, 
cognitive, and affective interventions at school. Springer. https://doi.org/10.1007/978-3-030-37285-9   

Reyes, J. (2019). Increasing self-efficacy and alleviating anxiety using touch math and instructional games: 
An intervention for low performing seventh graders. Journal of Humanities and Education Development, 1(2), 
59-74. https://doi.org/10.22161/jhed.1.2.2 

Ruzek, E.A., Hafen, C.A., Allen, J.P., Gregory, A., Mikami, A.Y., & Pianta, R. C. (2016). How teacher 
emotional support motivates students: The mediating roles of perceived peer relatedness, autonomy 
support, and competence. Learning and Instruction, 42, 95-103. 
https://doi.org/10.1016/j.learninstruc.2016.01.004. 

https://doi.org/10.1515/bile-2015-0008
https://doi.org/10.1016/j.compedu.2015.09.005
https://doi.org/10.5539/elt.v15n1p106
https://doi.org/10.5465/256287
https://doi.org/10.1016/j.compedu.2021.104290
https://doi.org/10.1080/14647893.2017.1354838
https://doi.org/10.2224/sbp.7054
https://doi.org/10.1080/10691898.2019.1677533
https://doi.org/10.24059/olj.v22i1.1092
https://doi.org/10.1177/0272431614529365
https://doi.org/10.5406/bulcouresmusedu.203.0045
https://doi.org/10.1080/00098655.2013.832130
https://doi.org/10.5281/zenodo.1471292
https://doi.org/10.1787/9789264190511-en
https://doi.org/10.14221/ajte.2020v45n3.4
https://doi.org/10.1111/bjep.12482
https://doi.org/10.1007/978-3-030-37285-9
https://doi.org/10.22161/jhed.1.2.2
https://doi.org/10.1016/j.learninstruc.2016.01.004


J. E. Insorio / International Journal of Didactical Studies, 6(3), 32161    15 
 

 

 
 
 

Segarra, V. A., Natalizio, B., Falkenberg, C. V., Pulford, S., & Holmes, R. M. (2018). STEAM: Using the arts to 
train well-rounded and creative scientists. Journal of Microbiology & Biology Education, 19(1), 19.1.53. 
https://doi.org/10.1128/jmbe.v19i1.1360      

Shamir, M., Kocherovsky, M., & Chung, C. (2019). A paradigm for teaching math and computer science 
concepts in K-12 learning environments by integrating coding, animation, dance, music and art. In E. 
Board (Ed.), 2019 IEEE Integrated STEM Education Conference (ISEC) (pp. 62–68). IEEE. 
https://doi.org/10.1109/ISECon.2019.8882015  

Shi, Z., & Liu, P. (2016). Worrying thoughts limit working memory capacity in math anxiety. PloS ONE, 
11(10), 1-12. https://doi.org/10.1371/journal.pone.0165644 

Singh, A., Uijtdewilligen, L., Twisk, J. W., van Mechelen, W., & Chinapaw, M. J. (2012). Physical activity and 
performance at school: A systematic review of the literature including a methodological quality 
assessment. Archives of Pediatrics & Adolescent Medicine, 166(1), 49–55. 
https://doi.org/10.1001/archpediatrics.2011.716   

Sokolowski, H. M., & Ansari, D. (2017). Who is afraid of math? What is math anxiety? And what can you do 
about it? Frontiers for Young Minds, 5(57), 1-7. https://doi.org/10.3389/frym.2017.00057  

Stowell, F., & Kramarova, P. (2022). Virtual action research: Two examples. Systemic Practice and Action 
Research, 36, 551–570. https://doi.org/10. 1007/s11213-022-09620-0 

Taylor, M. J., McNicholas, C., Nicolay, C., Darzi, A., Bell, D., & Reed, J. E. (2014). Systematic review of the 
application of the plan-do-study-act method to improve quality in healthcare. BMJ Quality & Safety, 23(4), 
290-298. https://doi.org/10.1136/bmjqs-2013-001862     

Viñas, M. F., Casals, A., & Viladot, L. (2021). Emerging critical events in creative processes involving music, 
dance and mathematics in the school. International Journal of Music Education, 40(2), 228-243. 
https://doi.org/10.1177/02557614211050996    

Wang, M. T., & Degol, J. (2014). Staying engaged: knowledge and research needs in student engagement. 
Child Development Perspectives, 8(3), 137-143. https://doi.org/10.1111/cdep.12073 

Wang, M. -T., Fredricks, J.,  Ye, F., Hofkens, T., &  Linn, J. S. (2016). The math and science engagement scales: 
Scale development, validation, and psychometric properties. Learning and Instruction, 43, 16-23. 
https://doi.org/10.1016/j.learninstruc.2016.01.008 

Zhang, J., Zhao, N., & Kong, Q. P. (2019). The relationship between math anxiety and math performance: a 
meta-analytic investigation. Frontiers in Psychology, 10, 1613. https://doi.org/10.3389/fpsyg.2019.01613 

Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An overview. Educational 
Psychologist, 25(1), 3–17. https://doi.org/10.1207/s15326985ep2501_2  

 
 

https://doi.org/10.1128/jmbe.v19i1.1360
https://doi.org/10.1109/ISECon.2019.8882015
https://doi.org/10.1371/journal.pone.0165644
https://doi.org/10.1001/archpediatrics.2011.716
https://doi.org/10.3389/frym.2017.00057
https://doi.org/10.%201007/s11213-022-09620-0
https://doi.org/10.1136/bmjqs-2013-001862
https://doi.org/10.1177/02557614211050996
https://doi.org/10.1111/cdep.12073
https://doi.org/10.1016/j.learninstruc.2016.01.008
https://doi.org/10.3389/fpsyg.2019.01613
https://doi.org/10.1207/s15326985ep2501_2

