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Homework is an essential component of teaching and learning in the 

school system geared towards augmenting classroom learning and 

enhancing performance. A growing literature on homework suggests the 

importance of completing homework tasks to strengthen students' 

academic commitment and achievement. This study investigates the 

effect of the math game app (Prodigy) on primary school students’ math 

homework behavior. A quasi-experimental design was adopted, and the 

sample was divided into two groups: an experimental group (N=48), 

which was exposed to math game app, and a control group (N=45), 

which was not exposed to the gamification process. The experiment 

consisted of 24 sessions taking place over three months. Students 

participated in two sessions per week that lasted for 45 minutes. The 

findings revealed a mean difference (MD = 14.7) between the post-test 

study groups. Regarding the hypothesis, the result indicated a significant 

difference between the experimental and control group on homework 

behavior (91) = 6.124, p = .001. The study suggests several 

recommendations to integrate math game apps into the school 

framework. 
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Introduction:- 
Modern-day society appears to be gradually transmuting into a science-based ecosystem given the increasing 

advancements in science and technology. In particular, the trend in technological innovations and its accompanying 

contribution to the development of human society make this period a critical time for evolving an integrated vision 

for increased science education. Science-based learning is broadly considered one of the most integral parts of 

contemporary education (Kalogiannakis et al., 2021) and is promoted from the early learning stages (Tavares et al., 

2021). Probably, there isa growing demand for reforms in the educational system of every society (Tajudin et al., 

2018). Also, the global acceptance of science, technology, engineering, and mathematics (STEM) as a unified attempt 

to improve science education in the international educational landscape points to the importance of science-based 

education. So far, STEM education is increasingly becoming the foundation for a series of modifications in the school 

system worldwide (Liu et al., 2020). Perhaps, the emergence of STEM reflects the growing gap in science-related 

knowledge and the growing need to meet the demand for scientific development (Fomunyam, 2019). Notably, there 

are intimations that students' exposure to STEM-based content creates a pathway toa science and technology-driven 

environment (Banks & Barlex, 2020). 

 

Mathematics is the key to other scientific disciplines (Widiati & Juandi, 2019), representing an essential component 

of science education relative to STEM (Etuk & Bello, 2016; Festus, 2014; Josiah & Olubunmi Adejoke, 2014; Musa 
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& Dauda, 2014). It is a ubiquitous part of the education systems (Agashi & Adeniyi, 2021) and plays a critical role in 

the evolving sustainable development goals (Lafuente-Lechuga et al., 2020). Mathematical skills are fundamental for 

numerous professions (Li & Schoenfeld, 2019) and a crucial part of the toolset required for employability in modern 

society. More so, achievement in mathematics has been linked to future career opportunities (Hemmings et al., 2011). 

Similarly, mathematical abilities contribute significantly to the mechanization of any nation (Maloney et al., 2013).  

 

In the Nigeria educational landscape, mathematics is central in the school curriculum (Aguele & Usman, 2007) and 

occupies an obligatory role in the education system (Adebule & Ayoola, 2015; Asikhia, 2021; Eze, 2013; Olaitan, 

2017; Oribhabor, 2020; Oyinloye & A. Popoola, 2013; Ugodulunwa & Okolo, 2015). It provides the opportunity for 

learners to describe, analyze and manipulate their environment. Literature abounds that underscores mathematical 

relevance to the society (Ajayi et al., 2011; Akinoso, 2018; Akinsanya, 2011; Andrews, 2007; Charles-Ogan, 2015; 

Gengle et al., 2017; Kachapova, 2014; Kusmaryono, 2014; Obadara, 2012). However, there is growing concern about 

the increasing decline in student performance in mathematics (Abdullahi & Sirajo, 2020; Ayinde, 2014; Ishaq et al., 

2019; Makinde & Yusuf, 2018; Maliki et al., 2009; Olatunde, 2010; Ozughalu, 2012; Sa'ad et al., 2015; Sule, 2018). 

The trend undermines the scientific future of the learners and the country. Thus, research is consistently required to 

address the phenomenon of poor mathematics performance. 

 

One essential strategy deployed by teachers to increase attitudes, interest, commitment, and performance in 

mathematics is homework. The construct of homework reflects an after-school activity used to augment classroom 

learning. Homework creates a relationship between home environment and school and fosters progress in all aspects 

of school life. Homework behavior encompasses the total amount of time spent working on a given homework and 

the extent to which a student commits effort to complete homework (Flunger et al., 2017). Homework is an important 

activity to develop different mathematics skills learned in school. Recent studies have underscored homework 

activities (Dettmer’s et al., 2019; Rosário et al., 2019), and its association with academic achievement has been widely 

discussed. Students' attitude towards homework predicts homework behavior and their commitment to completing it. 

There is a growing concern that students often engage in off-task behaviors to escape homework demands (Hawkins 

& Axelrod, 2008) or fail to commit adequate effort in completing homework. In addition, many students suffer from 

motivational challenges to complete homework (Flunger et al., 2017). The trend poses constraint to knowledge 

development relative to mathematics. Previous research revealed that parental involvement in math homework 

increased learners' math homework behavior (Silinskas & Kikas, 2019) and well-being (Dettmers et al., 2019). 

However, the present study examines gamification as a technological tool to enhance math homework behavior. 

 

Over the past two decades, researchers have highlighted the use of technology in mathematics education. The ubiquity 

of mobile devices, together with their potential to bridge classroom learning to the real world, has added a new angle 

to contextualizing mathematics learning (Fabian et al., 2018). It provides a pathway to enhancing students' motivation 

and interest in math (Yussop et al., 2019). Perhaps, technological devices are essential in early learning (Schenke et 

al., 2020). Accordingly, interactive, immersive math fun games typically have rules, goals, and competition against 

other players or individual scores. Perhaps, clear rules and goals are central because they let the young learners know 

to identify their objectives. In particular, the students face challenges and have to use strategies as they play, thus, 

solving a problem. Mathematics embedded gamification entails inserting math-related constructs and logical 

manipulations in a puzzle game-like interface (Tan et al., 2017). Numerous research has adopted gamification to 

improve student's mathematics performance and motivation in various domains (Bartoschek et al., 2013; Boulton et 

al., 2018; Coelho et al., 2019; Godejord et al., 2017; Rienow et al., 2020; Santiago et al., 2019; Sarvehana, 2019; Siew 

et al., 2016; Simsek, 2016; Spieler et al., 2018). Gamification has been used in numerous mathematical domains, such 

as reasoning skills (Bottino et al., 2007), critical geometry abilities (Yang & Chen, 2010), and arithmetic procedures 

(Moreno & Durán, 2004). Thus, educational math apps delivered on touch-screen tablets offer an opportunity for 

students' math practice. 

 

Hypothesis:  

Students exposed to math game appswould have more positive math-homework behavior than those who are not 

exposed 

 

 

Method:- 
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A quasi-experimental design with pre-test and post-tests with two groups (experimental and control) was adopted in 

this present study. Primary school students in Enugu State constituted the population of the study. Ninety-three (n = 

93) students comprising males and females within the age range of 7 – 11 years and mean age of (M=9.13) and (SD= 

1.21) were randomly pooled from selected public primary schools in Enugu State as the study participants. The 

students were chosen mainly from the primary 5 and 6 classes and were assigned to conditions, with group A 

representing the experimental group and group B as the control group. Before the commencement of the main 

experiment, students' math homework behavior was assessed (pre-test) using the math homework behavior scale. The 

experimental group (group A) was exposed to a math game app (Prodigy Math) post-test. Prodigy depicts a free-to-

use and adaptive game app integrating basic math concepts into a fantasy-style game. The game has been widely used 

in the US and has been applied as part math curriculum (NCT03706144, 2018). Participants in the control group were 

exposed to other mathematical activities, excluding the gamification in the post-test study. After that, the student's 

attitudes towards mathematics were further measured. 

 

Math homework behavior was assessed using the Mathematics Homework Behavior Scale (MHBS), designed to 

measure students' homework behavior. The scale developed by Özcan and Erktin (2013) was adapted and modified to 

suit the present context. The instrument is a 15-items Linkert-form rating style with a 5-point answer format ranging 

from "Always (5), often (4), occasional (3), rarely (2), and never (1). The initial internal consistency coefficient of the 

scale was .92. However, .83 was recorded in this study. 

 

Result:- 
The mean and standard deviation scores were analyzed below, following the pre-test and post-test studies. Table 1 

showed that group A recorded a mean score of M = 31.17 and a standard deviation score of SD = 31.17 in the pre-test 

study. Meanwhile, group B scored a mean score of M = 31.11 and a standard deviation score of SD = 2.81 in the pre-

test study. Thus, this indicates no significant difference between the two groups on homework behavior. Conversely, 

the result of the post-test study demonstrated a higher mean and standard deviation score M = 46.91, SD = 9.74 for 

the group A. Accordingly, a mean and standard deviation score of M = 32.21, SD = 5.17 was recorded for the group 

B in the post-test study as shown in table 2 below. Therefore, the result revealed a mean difference of MD = 14.7, 

which means that the mean and standard deviation scores of group A increased significantly following their exposure 

to the Prodigy Math game app. 

 

Table 1:- Table shows mean and standard deviation scores of the students' math homework behavior for groups A 

and B in the pre-test study. 

Group                N   Mean     SD 

Group A              48  31.17   3.17 

Group B              45  31.11    2.81  

 

Table 2: -Table showing the mean and standard deviation scores of the two groups (A and B) in the Post-test study. 

Group     N   Mean     SD 

Group A    48  46.91    9.74  

Group B    45  32.21    5.17 

 

Table 3: -Table showing the t-test comparison of homework behavior. 

Source of variation   N  Mean   SD        df  t  Sig 

Group A    48 46.91   9.74  

Group B    45 32.21   5.17        91 6.12   001 

Furthermore, an independent-samples t-test was conducted to determine if there were differences between the 

experimental and the control groups on homework behavior in the post-test study. The result demonstrated a 

significant difference between the groups on homework behavior t (91) = 6.124, p = .001. 

 

Discussion:- 
The present study examined the role of the math game apps in enhancing the homework behavior of students. Ninety-

three participants were recruited for the study. A pre-test, post-test quasi-experimental design was employed. The 

experimental and control group's mean and standard deviation scores showed that the math game app significantly 

increased the experimental group's math homework behavior (M = 46.91, SD = 9.74) compared to the control group 
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(M = 32.21, SD = 5.17) with MD = 14.7. Regarding the hypothesis, the result of an independent t-test conducted to 

determine the differences in both groups relating to homework behavior established a positive difference between the 

groups on homework behavior t (91) = 6.124, p = .001. Thus, the result supported the study's expectation that there 

would be a significant difference between the students exposed to the gaming app and those who were not exposed to 

the app. The result aligns with previous findings (Hung et al., 2015; Yussop et al., 2019). For example, evidence has 

shown that students who participated in the game intervention group showed higher mathematics proficiency than 

those in the control group (Chang et al., 2015). The probable reason for this result may be attributed to the increasing 

advancement in mobile innovation that has reached every angle of society and has attracted the attention of many 

children who enjoy playing games with mobile devices. The conventional classroom teaching methods have been in 

use for a long and could seem monotonous to most learners. An increase in basic math skills can only be achieved by 

motivating the learners using technological innovations such as gaming (Batzogiannis et al., 2018). Gamification may 

be an opportunity for many students to compete in the mathematics environment.  

 

Additionally, the result provided evidence that gamification in the math classroom will positively influence students' 

homework behavior. Indeed, positive behaviors are acquired through various means, and when formed, can direct 

behavior in many ways. Similarly, gaming apps have the potential to shape young learners' mathematical capabilities 

and change their overall perception of the subject (Schenke et al., 2020). Thus, the present result presupposes that 

gaming apps, especially the Prodigy math app, could be a pathway to increasing students' commitment to completing 

their math homework and building effective relationships with mathematics. 

 

Limitations, strengths, and future directions 

The study encountered some limitations that are necessary to report. First, due to the small sample size utilized in the 

study, the generalization of the result becomes a concern. More so, the self-reported homework behavior may 

encourage biases. Nevertheless, the present study contributes to the mathematic homework behavior literature by 

revealing the Prodigy math game app as an effective alternative to enhancing math homework behavior in the Nigerian 

primary education system. Thus, the result broadens our knowledge about the positive impact of technological devices 

in the learning environment. Moreover, this study seems to be the first to test the Prodigy math app on Nigerian 

participants. Hence, justifying the current research. Future researchers should attempt to employ more comprehensive 

samples and utilize data from multiple sources to minimize false reports. 

 

Conclusion:- 
The present study investigated the effect of math game apps on students' math homework behavior in a sample of 

primary school students. The result revealed a significant difference between students that learned with a math game 

app and those that did not. Thus, it was concluded that a math game app is an indispensable tool in building a more 

committed mathematics homework behavior in primary school students. Given the importance of math homework in 

enhancing performance (Fernández-Alonso et al., 2016; Maltese et al., 2012; Mousavi et al., 2012), gamification 

should be embedded in the school curriculum. More so, instructors should be trained to adopt technological devices 

in teaching. 

 

References:- 
1. Abdullahi, U., & Sirajo, M. (2020). Effect of resource factors and quality of instruction on performance in 

mathematics of Nigeria secondary school students. Journal of Mathematics Education, 5(1). 

https://doi.org/10.31327/jme.v5i1.1200 

2. Adebule, S. O. &, & Ayoola, O. O. (2015). Evaluation of instructional materials commonly used in mathematics 

teaching in junior secondary schools in Ekiti state. Online), 5(18). 

3. Agashi, P. P., & Adeniyi, S. G. (2021). Mathematics anxiety and choice of subject among junior secondary school 

students. Int. J. Adv. Res, 9(05), 527–537. https://doi.org/10.21474/IJAR01/12869 

4. Aguele, L. I., & Usman, K. O. (2007). Mathematics education for a dynamic economy in Nigeria in the 21 st 

century. Journal of Social Sciences, 15(3). https://doi.org/10.1080/09718923.2007.11892594 

5. Ajayi, K. O., Ajayi, O. A., & Onabanjo, C. F. (2011). Path-analytic study of students' home background, academic 

motivation, self-concept on attitude and achievement in senior secondary school mathematics in Ogun State, 

Nigeria. European Journal of Scientific Research, 58(4). 

6. Akinoso, S. O. (2018). Mathematics teachers' awareness of teachable moments in Nigerian classroom. Eurasia 

Journal of Mathematics, Science and Technology Education, 14(2). https://doi.org/10.12973/ejmste/80631 



ISSN: 2320-5407                                                                          Int. J. Adv. Res. 10(02), 837-844 

841 

 

7. Akinsanya, O. O. (2011). Relative effects of parents' occupation, qualification and academic motivation of wards 

on students' achievement in senior secondary school mathematics in Ogun State. British Journal of Arts and Social 

Sciences, 3(2). 

8. Andrews, P. (2007). The curricular importance of mathematics: A comparison of English and Hungarian teachers' 

espoused beliefs. Journal of Curriculum Studies, 39(3). https://doi.org/10.1080/00220270600773082 

9. Asikhia, O. A. (2021). Gender effect on mathematics anxiety of secondary school students in Ogun West 

senatorial district, Nigeria. Asian Journal of Education and Social Studies. 

https://doi.org/10.9734/ajess/2021/v15i430386 

10. Ayinde, M. (2014). Impact of Information Seeking Strategies and Utilization of Mathematics Teachers on the 

performance of SSS 2 Students in Lagos State, Nigeria: Implication to Pedagogical Practices. In Middle Eastern 

& African Journal of Educational Research. 

11. Banks, F., & Barlex, D. (2020). Teaching STEM in secondary school. In Teaching STEM in the Secondary 

School. https://doi.org/10.4324/9780429317736 

12. Bartoschek, T., Schwering, A., Li, R., & Münzer, S. (2013). Ori-Gami–An App fostering spatial competency 

development and spatial learning of children. Agile. 

13. Batzogiannis, I., Hatzikraniotis, E., Papadopoulos, A., Papadopoulos, P., & Zoungouridis, P. S. (2018). Using a 

math game to improve basic math skills. INTED2018 Proceedings, 1. https://doi.org/10.21125/inted.2018.0634 

14. Bottino, R. M., Ferlino, L., Ott, M., & Tavella, M. (2007). Developing strategic and reasoning abilities with 

computer games at primary school level. Computers and Education, 49(4). 

https://doi.org/10.1016/j.compedu.2006.02.003 

15. Boulton, H., Spieler, B., Petri, A., Schindler, C., Slany, W., & Beltran, X. (2018). The role of game jams in 

developing informal learning of computational thinking: a cross-European case study. In arXiv. 

https://doi.org/10.21125/edulearn.2016.0538 

16. Chang, M., Evans, M. A., Kim, S., Norton, A., & Samur, Y. (2015). Differential effects of learning games on 

mathematics proficiency. Educational Media International, 52(1). 

https://doi.org/10.1080/09523987.2015.1005427 

17. Charles-Ogan, G. (2015). Mathematics As a Tool for Achieving the Vision 20:2020 Goal of National 

Transformation. International Journal of Education, Learning, and Development, 3(8). 

18. Coelho, A., Cardoso, P., Camilo, M., & Sousa, A. (2019). Designing a mobile app for the development of 

pervasive games. ICGI 2019 - Proceedings of the International Conference on Graphics and Interaction. 

https://doi.org/10.1109/ICGI47575.2019.8955034 

19. Dettmers, S., Yotyodying, S., & Jonkmann, K. (2019). Antecedents and outcomes of parental homework 

involvement: How do family-school partnerships affect parental homework involvement and student outcomes? 

Frontiers in Psychology, 10(MAY). https://doi.org/10.3389/fpsyg.2019.01048 

20. Etuk, E. D., & Bello, D. O. (2016). Challenges and prospects of mathematics education in Nigeria. Journal of 

Assertiveness. 

21. Eze, F. (2013). Effect of e-learning on achievement and interest in basic general mathematics among college of 

education students in Nigeria. Proceedings of the European Conference on E-Learning, ECEL. 

22. Fabian, K., Topping, K. J., & Barron, I. G. (2018). Using mobile technologies for mathematics: effects on student 

attitudes and achievement. Educational Technology Research and Development, 66(5). 

https://doi.org/10.1007/s11423-018-9580-3 

23. Fernández-Alonso, R., Suárez-Álvarez, J., & Muñiz, J. (2016). Homework and performance in mathematics: The 

role of the teacher, the family and the student’s background. Revista de Psicodidáctica, 21(1). 

https://doi.org/10.1387/RevPsicodidact.13939 

24. Festus, B. (2014). Assessment in primary school mathematics classrooms in Nigeria. International Journal of 

Education Learning and Development, 2(2). 

25. Flunger, B., Trautwein, U., Nagengast, B., Lüdtke, O., Niggli, A., & Schnyder, I. (2017). A person-centered 

approach to homework behavior: Students' characteristics predict their homework learning type. Contemporary 

Educational Psychology, 48. https://doi.org/10.1016/j.cedpsych.2016.07.002 

26. Fomunyam, K. G. (2019). Teaching Stem Education in Nigeria: International Journal of Mechanical Engineering 

and Technology, 10(12). 

27. Gengle, H., Abel, M., & Mohammed, B. (2017). Effective teaching and learning strategies in science and 

mathematics to improve students' academic performance in Nigeria. British Journal of Education, Society & 

Behavioural Science, 19(1). https://doi.org/10.9734/bjesbs/2017/26509 

28. Godejord, B., Godejord, P. A., & Bostad, R. (2017). Ubiquitous technology in education context: an evaluation 

of a mobile learning application. ICERI2017 Proceedings, 1. https://doi.org/10.21125/iceri.2017.1300 



ISSN: 2320-5407                                                                          Int. J. Adv. Res. 10(02), 837-844 

842 

 

29. Hawkins, R. O., & Axelrod, M. I. (2008). Increasing the on-task homework behavior of youth with behavior 

disorders using functional behavioral assessment. Behavior Modification, 32(6). 

https://doi.org/10.1177/0145445508318846 

30. Hemmings, B., Grootenboer, P., & Kay, R. (2011). Predicting mathematics achievement: The influence of prior 

achievement and attitudes. International Journal of Science and Mathematics Education, 9(3). 

https://doi.org/10.1007/s10763-010-9224-5 

31. Hung, C. Y., Sun, J. C. Y., & Yu, P. T. (2015). The benefits of a challenge: student motivation and flow experience 

in tablet-PC-game-based learning. Interactive Learning Environments, 23(2). 

https://doi.org/10.1080/10494820.2014.997248 

32. Ishaq, A., Latunde, T., Ogwumu, D., Mustapha, A., & Ajinuhi, J. (2019). Impacts of simulation games on teaching 

and learning mathematics. Journal of Science Technology and Education, 7(4). 

33. Jafari, S., & Asgari, A. (2020). Predicting students' academic achievement based on the classroom climate, 

mediating teacher-student interaction and academic motivation. Integration of Education, 24(1). 

https://doi.org/10.15507/1991-9468.098.024.202001.062-074 

34. Josiah, O., & Olubunmi A. E. (2014). Effect of gender, age, and mathematics anxiety on college students' 

achievement in algebra. American Journal of Educational Research, 2(7). https://doi.org/10.12691/education-2-

7-7 

35. Kachapova, F. (2014). On the importance of pure mathematics. Journal of Mathematics and Statistics, 10(4). 

https://doi.org/10.3844/jmssp.2014.421.422 

36. Kalogiannakis, M., Papadakis, S., & Zourmpakis, A. I. (2021). Gamification in science education. A systematic 

review of the literature. Education Sciences, 11(1). https://doi.org/10.3390/educsci11010022 

37. Kusmaryono, I. (2014). The importance of mathematical power in mathematics learning. International 

Conference on Mathematics, Science, and Education, May. 

38. Lafuente-Lechuga, M., Cifuentes-Faura, J., & Faura-Martínez, Ú. (2020). Mathematics applied to the economy 

and sustainable development goals: A necessary relationship of dependence. Education Sciences, 10(11). 

https://doi.org/10.3390/educsci10110339 

39. Li, Y., & Schoenfeld, A. H. (2019). Problematizing teaching and learning mathematics as "given" in STEM 

education. In International Journal of STEM Education (Vol. 6, Issue 1). https://doi.org/10.1186/s40594-019-

0197-9 

40. Liu, Z. Y., Chubarkova, E., & Kharakhordina, M. (2020). Online technologies in STEM education. International 

Journal of Emerging Technologies in Learning, 15(15). https://doi.org/10.3991/ijet.v15i15.14677 

41. Makinde, S. O., & Yusuf, M. O. (2018). The flipped classroom: its effects on students' performance and retention 

in the secondary school mathematics classroom. International Journal for Innovative Technology Integration in 

Education. 

42. Maliki, A. E., Ngban, A. N., & Ibu, J. E. (2009). Analysis of students' performance in junior secondary school 

mathematics examination in the Bayelsa state of Nigeria. Studies on Home and Community Science, 3(2). 

https://doi.org/10.1080/09737189.2009.11885288 

43. Maloney, E. A., Schaeffer, M. W., & Beilock, S. L. (2013). Mathematics anxiety and stereotype threat: Shared 

mechanisms, negative consequences, and promising interventions. Research in Mathematics Education, 15(2). 

https://doi.org/10.1080/14794802.2013.797744 

44. Maltese, A. V., Tai, R. H., & Fan, X. (2012). When is homework worth the time? Evaluating the association 

between homework and high school science and math achievement. The High School Journal, 96(1). 

https://doi.org/10.1353/hsj.2012.0015 

45. Moreno, R., & Durán, R. (2004). Do multiple representations need explanations? The role of verbal guidance and 

individual differences in multimedia mathematics learning. In Journal of Educational Psychology (Vol. 96, Issue 

3). https://doi.org/10.1037/0022-0663.96.3.492 

46. Mousavi, S., Radmehr, F., & Alamolhodaei, H. (2012). The role of mathematical homework and prior knowledge 

on the relationship between students' mathematical performance, cognitive style, and working memory capacity. 

Electronic Journal of Research in Educational Psychology, 10(3). https://doi.org/10.25115/ejrep.v10i28.1532 

47. Musa, M., & Dauda, E. S. (2014). Trends analysis of students' mathematics performance West African Senior 

School Certificate Examination from 2003 to 2013: Implications for Nigerian's vision 20:2020. British Journal of 

Education, 2(7). 

48. NCT03706144. (2018). Evaluating feasibility and effectiveness of computerized mathematic training. 

Https://Clinicaltrials.Gov/Show/NCT03706144. 

49. Obadara, O. E. (2012). Comparative analysis of public and private universities administration in Nigeria. Journal 

of Social Sciences, 32(3). https://doi.org/10.1080/09718923.2012.11893079 



ISSN: 2320-5407                                                                          Int. J. Adv. Res. 10(02), 837-844 

843 

 

50. Octavius, G. S., Silviani, F. R., Lesmandjaja, A., Angelina, & Juliansen, A. (2020). Impact of COVID-19 on 

adolescents' mental health: a systematic review. In Middle East Current Psychiatry (Vol. 27, Issue 1). 

https://doi.org/10.1186/s43045-020-00075-4 

51. Olaitan, A. W. (2017). Impact of family structure on the academic performance of secondary school students in 

Yewa local government area of Ogun State, Nigeria. In International Journal of Sociology and Anthropology 

Research (Vol. 3, Issue 1). 

52. Olatunde, Y. P. (2010). Adequacy of resource materials and students' mathematics achievement of senior 

secondary schools in Southwestern Nigeria. Social Sciences, 5(2). https://doi.org/10.3923/sscience.2010.103.107 

53. Oribhabor, C. B. (2020). Evaluating the effect of activity-based method of teaching mathematics on Nigerian 

secondary school students' achievement in mathematics. Puissant – A Multidisciplinary Journal (ISSN, 1. 

54. Oyinloye, O., & A. Popoola, A. (2013). Activating junior secondary school students' prior knowledge to develop 

vocabulary, concepts, and mathematics through instructional strategies. International Journal of Education and 

Literacy Studies, 1(2). https://doi.org/10.7575/aiac.ijels.v.1n.2p.1 

55. Ozcan, Z. & Erktin, E. (2013). Mathematics homework behavior scale: Reliability and validity study. Paper 

presented at the 21st Educational Sciences Conference, Istanbul 

56. Ozughalu, U. M. (2012). The impact of socio-economic family background and body weight on students' 

academic achievements in mathematics: Evidence from a Nigerian University. European Journal of Social 

Sciences, 31(3). 

57. Rienow, A., Lindner, C., Dedring, T., Hodam, H., Ortwein, A., Schultz, J., Selg, F., Staar, K., & Jürgens, C. 

(2020). Augmented reality and virtual reality applications based on satellite-borne and iss-borne remote sensing 

data for school lessons. PFG – Journal of Photogrammetry, Remote Sensing and Geoinformation Science, 88(2). 

https://doi.org/10.1007/s41064-020-00113-0 

58. Rosário, P., Cunha, J., Nunes, T., Nunes, A. R., Moreira, T., & Núñez, J. C. (2019). "Homework should be...but 

we do not live in an ideal world": Mathematics teachers' perspectives on quality homework and homework 

assigned in elementary and middle schools. Frontiers in Psychology, 10(FEB). 

https://doi.org/10.3389/fpsyg.2019.00224 

59. Sa’ad, T. U., Sabo, S., & Dahuwa, A. A. (2015). Investigation into the causes of truancy among public senior 

secondary school students in Azare metropolis of Bauchi state, Nigeria. IOSR Journal of Research & Method in 

Education Ver. I, 5(5). 

60. Santiago, J. M. S., De Albuquerque, M. C. N., De Almeida, F. K., Martins, F. R. F., & De Oliveira, Y. S. (2019). 

MathQuiz: A Game App for M-Learning. https://doi.org/10.5753/webmedia.2018.4569 

61. Sarvehana, Z. S. J. (2019). Study on effectiveness of Hana game application on cognitive problem-solving skill, 

attention and academic achievement linguistics and mathematics on the first-grade student. Proceedings of the 

2019 International Serious Games Symposium, ISGS 2019. https://doi.org/10.1109/ISGS49501.2019.9047023 

62. Schenke, K., Redman, E. J. K. H., Chung, G. K. W. K., Chang, S. M., Feng, T., Parks, C. B., & Roberts, J. D. 

(2020). Does "Measure Up!" measure up? Evaluation of an iPad app to teach preschoolers measurement concepts. 

Computers and Education, 146. https://doi.org/10.1016/j.compedu.2019.103749 

63. Siew, N. M., Geofrey, J., & Lee, B. N. (2016). Students’ algebraic thinking and attitudes towards algebra: the 

effects of game-based learning using dragonbox 12 + app. The Research Journal of Mathematics and Technology, 

5(1). 

64. Silinskas, G., & Kikas, E. (2019). Parental involvement in math homework: links to children's performance and 

motivation. Scandinavian Journal of Educational Research, 63(1). 

https://doi.org/10.1080/00313831.2017.1324901 

65. Simsek, O. (2016). Using a game-based app as a learning tool for students with mathematics learning disabilities 

to increase fraction knowledge/skill. ProQuest Dissertations and Theses. 

66. Spieler, B., Schindler, C., Slany, W., Mashkina, O., Beltrán, M. E., Boulton, H., & Brown, D. (2018). Evaluation 

of game templates to support programming activities in schools. In arXiv. 

67. Sule, S. S. (2018). Examination of causes and effects of anxiety on secondary school students' poor academic 

performance in mathematics. International Journal of Academic Research in Education. 

https://doi.org/10.17985/ijare.398823 

68. Tajudin, N. M., Puteh, M., & Adnan, M. (2018). Guiding principles to foster higher-order thinking skills in 

teaching and learning mathematics. International Journal of Engineering and Technology (UAE), 7(4). 

https://doi.org/10.14419/ijet.v7i4.15.21445 

69. Tan, C., Yu, P., Lin, L., Fung, C., Lai, C., & Cheng, Y. (2017). Teaching Computational Thinking by Gamification 

of K-12 Mathematics: Mobile App Math Games in Mathematics and Computer Science Tournament. 

International Conference on Computational Thinking Education (CTE 2017). 



ISSN: 2320-5407                                                                          Int. J. Adv. Res. 10(02), 837-844 

844 

 

70. Tavares, R., Vieira, R. M., & Pedro, L. (2021). Mobile app for science education: Designing the learning 

approach. Education Sciences, 11(2). https://doi.org/10.3390/educsci11020079 

71. Ugodulunwa, C., & Okolo, U. P. (2015). Effects of Formative Assessment on Mathematics Test Anxiety and 

Performance of Senior Secondary School Students in Jos, Nigeria. IOSR Journal of Research & Method in 

Education Ver. II, 5(2). 

72. Valle, A., Regueiro, B., Núñez, J. C., Rodríguez, S., Piñeiro, I., & Rosário, P. (2016). Academic goals, student 

homework engagement, and academic achievement in elementary school. Frontiers in Psychology, 7(MAR). 

https://doi.org/10.3389/fpsyg.2016.00463 

73. Widiati, I., & Juandi, D. (2019). Philosophy of mathematics education for sustainable development. Journal of 

Physics: Conference Series, 1157(2). https://doi.org/10.1088/1742-6596/1157/2/022128 

74. Yang, J. C., & Chen, S. Y. (2010). Effects of gender differences and spatial abilities within a digital pentominoes 

game. Computers and Education, 55(3). https://doi.org/10.1016/j.compedu.2010.05.019 

75. Yussop, Y. M., Annamalai, S., & Salam, S. A. (2019). Hi-math mobile app: Effectiveness in improving arithmetic 

skills of primary school students. International Journal of Recent Technology and Engineering, 7(6).  


