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Abstract 

This study investigated the Effect of Mindfulness Skills Training on Academic 

Performance and Retention in Mathematics among Secondary School Students in 

Katsina State, Nigeria. Two objectives, Research objectives and null hypotheses 

guided the study. Quasi-experimental designs using pre-test, post-test, post-post-

test, non-randomized control group design were adopted for the study. The 

population consists of 17,257 students; the sample size of this study consists of 115 

SSS II Science inter-class Students which were drawn from two public co-

educational schools in Katsina Education Quality Assurance Zone Katsina State, 

Nigeria. A multi-stage sampling technique was adopted for the study; the purposive 

sampling technique was used to select two schools for the study. The experimental 

group was taught using the Mindfulness Skills Training while the control group 

was taught using Conventional Teaching Method. The instruments are two test-

items were adopted Mathematics Academic Performance Test (MAPT) and 

Mathematics Retention Test (MRT). The reliability co-efficient of MAPT and 

MRT are 0.78 and 0.81 respectively. ANCOVA was used to test the hypotheses at 

0.05 level of significance. The finding revealed that there was significant 

difference between the students taught using mindfulness training and those taught 

using conventional strategies in mathematics academic performance{F (1,112) = 

6.259; p < .05}, there was significant difference between the students taught using 

mindfulness training and those taught using conventional strategies in mathematics 

retention {F (1,112) = 45.012; p < .05}. The study concluded that mindfulness 

skills’ training was more effective in enhancing students’ academic performance 

and retention when teaching trigonometry in mathematics. It was recommended 

that Mathematics Teachers should make effective use of Mindfulness skills 

training in the teaching of mathematics as it improves students’ learning 

performance and retention.  
 

Keywords: Mindfulness Skills Training, Academic Performance, Retention and 

Secondary School Students. 

 

Introduction 

Mathematics is a mandatory subject in all schools and also the basic foundation for all science courses. 

Mathematics is the science that deals with the logic of shape, quantity and arrangement. The 

knowledge of mathematics has contributed to individual chosen career as its performance determine 

individual life career’s progress. However, Sant et al. (2023) opined that the knowledge of mathematics 

is a strong foundation for a student’s future academic performance and also plays an important part in 

the educational development of youths. Senior Secondary Students’ academic performance in 

mathematics varies across different nations due to the difference in the adopted teaching strategy. 

There is a need for teachers and others in the education sector to pay proper attention to the teaching 
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and learning of Mathematics (Onoshakpokaiye, 2021). In the context of Senior Secondary Schools in 

Katsina State, the major factors that influence students’ environment, family and cultural contexts in 

learning of Mathematics need to be addressed by the best method(s) of teaching used by the teachers. 

For this reason, students should be well guided in order to excel in mathematics through use of 

mindfulness skills training in order to better improve learning process. 
 

In the context of psychological constructs, mindfulness is paying attention to a particular target, such 

as a breathing feeling or maintaining a non-judgmental attitude and accepting oneself in the present 

moments of thoughts and emotions can be considered as mindfulness (Fereshteh & Vida, 2020). 

Mindfulness is a state of inner peace that can be achieved by focusing on breathing, proper meditation 

and clearing the mind of any external influences. By consistently practicing mindfulness skills training 

on a regular basis, students are reported to acquire higher characteristic levels of awareness (Van Dam 

et al., 2018).  
 

Mindfulness skills training requires the practice of orienting one’s attention to the present moment and 

monitoring any thoughts, sensations, and emotions that arise in real-time experience (Tang et al., 

2015). Mindfulness skills training aims at cultivating self-awareness, the ability to effectively 

modulate one's behaviour (self-regulation), and a positive relationship between self and others (Zaidi 

et al., 2022). From a cognitive standpoint, mindfulness skills training can be seen as a form of attention 

training, by directing attention to the present moment, individuals who practice mindfulness can 

enhance their concentration and cognitive processing in learning process. In the study of Zou et al. 

(2020) proposed that mindfulness skills training has the potential to improve individuals' capacity to 

identify and adjust their automatic reactions, enabling them to adaptively and adeptly respond to 

present situations. This study provides further support for the notion that mindfulness skills training 

have the potential to improve cognitive flexibility, promoting effective learning, academic 

performance and retention.  
 

When individual student can recall information they have learned, it is likely to be related to their 

retention. Retention is an academic performance task majorly used as an assessment in the field of 

psychology as a measure of memory capacity of learners at all level of educational programme. 

Retention is a widely used measure for the assessment of working memory functions (Sant et al., 2023). 

According to Bichi (2015) retention is the outcome of an effective and meaningful teaching and 

learning. Retention is the ability to remember things learned by an individual at a particular time. It is 

directly related to working memory which is one of the core executive functions and is responsible for 

holding information in mind and mentally working with it. The importance of students’ retention is 

reflected in the vast amount of related research focusing on the teaching and learning process 

(Pantziara & Philippou, 2015). However, students who have a problem in retention may have difficulty 

in remembering class lessons (Irene et al., 2020). Students may have troubles in solving mathematical 

problems that involve series of steps. In order to solve those problems, they need to access information 

about mathematics facts from long-term memory while remembering what they have just finished and 

what they need to do.  
 

Mindfulness skills training strategies are appropriate for metacognitive skills training in mathematical 

education with the implementation of various mindfulness strategies in teaching difference topics in 

mathematics   

The following are mindfulness skills training 

Students breathe in and out through their nose and if they will close their eyes or keep they open to 

stretching at the start of each day 

Students learn the connection between their physical body sensations, feelings, thoughts, and mental 
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state for refocus attention 

Students are guided on the effectiveness of using mindfulness thought and mnemonics to aid their 

working memory in term of retention and learning process. 

Encourage students to shift from being self-oriented to task-oriented and present-focused in order to 

be mindful of self-confidence in solving practical problems. 

Through guided meditations, students will recall recent learning experienced they have learnt.  

Students reflect on their reactions and responses to the present learning through body attention to 

mindfulness. 

Students are guide to name their inner critic as they care deeply about learning and strengths the growth 

of academic performance and retention. 

Students are guided in using deep processing techniques that focus understands future processing in 

long term memory. 
 

The study of various researchers indicates the effectiveness of mindfulness skill training in learning. 

The study conducted by Sant et al. (2023) suggests that mindfulness skill training increase task 

performance and mathematical achievement. Therefore, mindfulness practices may be provided in 

schools, increasing the likelihood that they will be integrated into educational environments. The study 

of Huanjie and Fan (2021) Mindfulness skills training has a lot of benefits including a positive 

influence on brain regions relate to emotion control and it also helps to cope with negative feelings so 

that people could focus on present events better. Parrish (2020) Mindfulness skills interventions help 

students be more successful in school by improving their attention, academic engagement, academic 

performance. Camila et al. (2019) Mindfulness as associated with better academic achievement. Eleni 

et al. (2022) see the efficacy of mindfulness interventions which accelerates positive outcomes in 

mental alert, academic performance. Peter et al. (2021) mindfulness practice improves short-term 

retention in a science course. Also, Parsons (2020) mindfulness meditation increase in student 

retention. The study of Irene et al. (2020) mindfulness skills training was contributory factors to 

memory retention affecting the academic performance in Mathematics.  
 

Statement of the Problem 

This evidence shows that students’ academic performance in Mathematics needs modern teaching 

methods that would improve students’ achievement in Mathematics. The bottleneck of academic 

performance in external examination confirmed by the May/June West African Examination Council 

(WAEC) (2020-2024) results scored by students in Katsina state shows that at least five credits 

Mathematics inclusive, this shown the level of students’ achievement rate which revealed the 

performance is fluctuating based on percentage in the following statistical figures are 48.4%, 40.2%, 

54.5%, 17.8% and 21.5% respectively. The increasing rate of low academic performance in 

Mathematics among students raised immense concern to the teachers, parents, psychologists and 

educationists. Several efforts have been made by the government in order to enhance academic 

performance in Mathematics in-collaboration with Katsina State Mathematics Improvement Project 

(KSMIP).  
 

In addition, several factors have been identified to influence low retention among students and these 

include poor mathematics skills, lack of interest, passive engagement, ineffective classroom 

instructions, anxiety, phobia subjects, teachers influence (Usman et al 2023). But yet poor retention is 

still recorded in secondary schools in Katsina State due outcome of academic performance. Due to the 

role of retention in learning process, Abbas and Habu (2014) maintained that, if the learner cannot 

retain previous learning experiences, there could be no progress from one practice period to another. 

Guwam and Gwandum (2017) opined that learning should enhance retention, factors that lead to 
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increase retention need to be speed and efficiency in learning; effective training on students’ 

performance and retention in mathematics, better comprehension and retain more knowledge of 

mathematics concepts. Therefore, Educational stakeholders should enhance ways of improving 

teaching and learning of mathematics in Katsina state due to its advantages to individual and to the 

society as a whole. Therefore, the study investigated the effect of Mindfulness Skills Training on 

academic performance and retention in Mathematics among Secondary School Students in Katsina 

State, Nigeria. 
 

Objectives of the Study 

The objectives of the study are: 

1. To examine the effect of Mindfulness skills training in academics performance among secondary 

school students in Katsina state. 

2. To examine the effect Mindfulness skills training in improving retention in mathematics among 

secondary school students in Katsina. 
 

Research Question 

The following research questions formulated for the research: 

1. What is the effect of academic performance scores of students taught Mathematics using the 

Mindfulness skills training and those taught using the conventional method of teaching? 

2. What is the effect retention scores of students taught Mathematics using the Mindfulness skills 

training and those taught using the conventional method of teaching? 
 

Hypotheses 

The following hypotheses were formulated for the research: 

HO1: There is no significant effect in the mean of academic performance scores of students taught 

Mathematics using the Mindfulness skills training and those taught using the conventional method of 

teaching. 

HO2: There is no significant effect in the mean of retention scores of students taught Mathematics 

using the Mindfulness skills training and those taught using the conventional method of teaching. 
 

Methodology 

The study adopted a quasi- experimental research design of pre-test, post-test and post-post-test, non-

randomized control group. The experimental group (EG) taught using the Mindfulness training while 

the control group (CG) was taught by using the conventional method where the teacher delivered the 

teaching and led the students in understanding the lessons in the classroom. The choice of the design 

is because the researcher does not intend to distort the normal academic activities of the sampled 

schools. The population of the study is the entire students of senior secondary school students in 

Katsina Zonal Education Quality Assurance, (KZEQA) Katsina state which comprising the total of 

17,257 students.  
 

The multi-stage sampling technique was adopted to draw twenty-two (22) secondary schools sample 

across four stages. At stage one, schools in the zone were adequate coverage. At stage two, purposive 

sampling technique was used to select two mixed senior secondary school for the study. Purposive 

sampling technique was used to select two schools of which they are (SSS II) Science inter-class from 

the total number of schools in the zone. The justification for the selection of these two senior secondary 

schools was to enable the researchers to carry out their research for effective and efficient result. At 

stage three, two mixed senior secondary school were assigned to the groups. At final stage, the 

participants were identified as inter-class of SSS II science students. The sample size of this study 

consists of 115 SSS II Mathematics students which were drawn from two intact classes in two selected 
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from two different co-educational senior secondary schools in KZEQA. The experimental group (EG) 

has a total number of 76 students exposed to training while the control group (CG) has a total number 

of 39 students. 
 

Experimental Procedure 

These diagrams illustrate the design on Students’ academic performance and retention as represented 

in the following figures: 

Group A (EG) Mindfulness skills training       O1  X1  O2      O3  

Group B (CG) Conventional Teaching Method   O1  X0  O2      O3 
 

Key: 

EG= Experimental Group - exposed to MST,             X1= Mindfulness skills training (MST) 

CG = Control Group - exposed to CTM,                    X0= Conventional Teaching Method (CTM) 

O1 = Pre-test    O2 = Post-test  

O3 = Post-post-test (Retention) 

Three research instruments were used for this study. The instrument, were tagged Mathematics 

Academic Performance Test (MAPT) and Mathematics Retention Test (MAT).The MAPT consists of 

25-item multiple choice questions with four options adapted from West African Senior School 

Certificate Examination (WASSCE) to serve as pretest to ascertain equivalence of ability of subject 

and as post-test to determine the effect of the treatment on students’ performance based on 

trigonometry. Mathematics Retention Test (MRT) was used to determine the retention level of the 

students towards the Mathematic, the instrument was administered after two week of post-test to serve 

as post-post-test to see whether there is significant difference in students’ retention towards the 

Mathematics as a result of intervention.  
 

The test items were given two expert from the Department of Science Education (Mathematics 

Lecturer) and Department Educational Psychology and Counselling, Federal University, Dutsin-ma, 

Katsina state, to establish the face and content validity of instrument, also to correctness of questions 

and options. They evaluated the instrument for its validity for accuracy and clarity of the test items for 

the study. To ascertain the reliability of instrument, it was administered a group of 25 SSS II students 

of intact (Science) class of in a school outside the scope of the study. The scores were subjected to 

Split-half Statistical Analysis, the reliability co-efficient of MAPT and MRT are 0.78 and 0.81 

respectively. 

The study involved two groups a pre-test was administered to two classes were assigned to groups 

(Experimental group and Control group). This enabled the researcher determine the performance status 

of the subjects before treatment. The study was conducted in three phases: pre-experimental activities, 

experiment proper and post-experimental activities: The first phase consists of administering the 

pretests on the topics included in the study and the test/exam anxiety questionnaire after securing 

permission from the school principal. In the second phase, the experimental group was exposed to 

Trigonometry using mindfulness skills training and the control group to the conventional teaching 

method. The semi-final phase of the study was the administration of the post-tests. The final phase of 

the study was the administration of the post-post-tests. The same assessment procedure was used for 

both groups and ensures objectivity in the conduct of the study.  
 

Both groups were taught using appropriate lesson plan. Post tests were administered to both groups 

after the completion of treatment. Post-post tests were administered to both groups after two week of 

post test to ascertain the level of students’ retention and how the treatment is effective and the whole 

exercise lasted for eight weeks. 

The instruments for data collection for this study were administered to the students before the 
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treatment. Scores obtained at this stage served as pre-test scores. After treatment, a post-test MAPT 

was administered to all the subjects in both groups. After two weeks of post-test, MRT was 

administered to all the subjects in both groups as post-post test. Data for the tests were recorded 

separately for each of the groups. To determine if significant difference exists between the pre-test, 

post-test and post-post test mean scores of each group, the Analysis of Covariance (ANCOVA) was 

employed for the research study. All the hypotheses were tested at 0.5 level of significance.\ 
 

Results  

Research One: What is the effect of academic performance scores of students taught Mathematics 

using the Mindfulness skills training and those taught using the conventional method of teaching? 
 

Table 1: Mean and Standard Deviation of Academic performance on Experimental Group and 

Control Group 

Group  Pretest Posttest Mean Gain 

 N M SD M SD  

Experimental Group  76 8.11 2.03 16.28 2.66 8.17 

Control Group 39 8.17 2.33 11.41 3.44 3.24 
 

Table 1 shows the mean and standard deviation of pre-test and post-test motivation of students in 

experimental group has a pre-test (M = 8.11; SD = 2.03), while the control group has a pre-test mean 

score of (M = 8.17; SD = 2.33), At post-test, experimental group  has academic performance score (M 

= 16.28; SD = 2.66) with mean difference of 8.11, while the control group has academic performance 

score (M = 11.41; SD = 3.44), with mean difference of 3.24. The mean score of academic performance 

score of experimental group is greater than academic performance score of the control group in both 

pre-test and post-test. The mean gain of experimental group (8.17) is greater than mean gain of control 

group (3.24), this implies that the treatment of had an effect in favour of Mindfulness skills training. 
 

Research Two: What is the effect retention score of students taught Mathematics using the 

Mindfulness skills training and those taught using the conventional method of teaching? 
 

Table 2: Mean and Standard Deviation of Retention on Experimental Group and Control Group 

Group  Posttest Post-Posttest Mean Gain 

 N M SD M SD  

Experimental Group  76 16.28 2.66 18.93 2.33 2.65 

Control Group 39 11.41 3.44 11.90 2.05 0.49 
 

Table 2 shows the mean and standard deviation of pre-test and post-test retention of students in 

experimental group has a post-test (M = 16.28; SD = 2.66), while the control group has a post-test 

mean score of (M = 11.41; SD = 3.44), at post-posttest, experimental group has retention score (M = 

18.93; SD = 2.33) with mean difference of 2.65, while the control group has retention score (M = 

11.90; SD = 2.05), with mean difference of 0.49. The mean score of the retention score of experimental 

group is greater than retention score of the control group in both pre-test and post-test. The mean gain 

of experimental group (2.65) is greater than mean gain of control group (0.49), this implies that the 

treatment of had an effect in favour of exposed to Mindfulness skills training. 
 

Testing of Hypotheses 

Hypothesis One: There is no significant effect in the mean of academic performance scores of students 

taught Mathematics using the Mindfulness skills training and those taught using the conventional 

method of teaching. 
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Table 3: ANCOVA of Academic performance scores of Experimental Group and Control Group 

Source 

Type III Sum of 

Squares Df Mean Square F Sig. 

Corrected Model 2171.655a 2 1085.828 21.642 .000 

Intercept 1509.910 1 1509.910 45.142 .000 

Academic PerPretest 966.493 1 966.493 34.892 .000 

Treatment  418.671 1 418.671 6.259 .003 

Error 3746.176 112 33.448   

Total 359664.000 115    

Corrected Total 4479.562 114    

a. R Squared = .861 (Adjusted R Squared = .690) 
 

Table 3, shows the ANOVA analysis of pre-test score of experimental group and control group, F-

value obtained is {F (1,112) = 6.259; p < .05}. Since the p-value of .003 is less than the alpha level of 

.05; it also revealed that (R2 = .861) 86.1% of variance in post-tests scores can be explained by the 

treatment. The Adjusted R2 = .690, indicating a high and indicates a strong explanatory power of the 

intervention and other factors. Therefore, the null hypothesis was rejected; this indicates that there was 

a significant effect of academic performance on students taught Mathematics using Mindfulness skills 

training than those taught using Conventional teaching method.  
 

Hypothesis Two: There is no significant effect in the mean of retention scores of students taught 

Mathematics using the Mindfulness skills training and those taught using the conventional method of 

teaching. 
 

Table 4: ANCOVA of Retention scores of Experimental Group and Control Group 

Source 

Type III Sum of 

Squares Df Mean Square F Sig. 

Corrected Model 23037.067a 2 11518.533 143.465 .000 

Intercept 692.876 1 692.876 23.522 .000 

Retention Posttest 10021.678 1 10021.678 340.222 .000 

Treatment  1274.450 1 1274.450 45.012 .002 

Error 6944.448 112 62.004   

Total 873637.000 115    

Corrected Total 68330.430 114    

a. R Squared = .966 (Adjusted R Squared = .931) 
 

Table 4, shows the ANOVA analysis of post-test score of experimental group and control group, F-

value obtained is {F (1,112) = 45.012; p < .05}. Since the p-value of .002 is less than the alpha level 

of .05; it also revealed that (R2 = .966) 96.6% of variance in post-post-testscores can be explained by 

the treatment. The Adjusted R2 = .931, indicating a high and indicates a strong explanatory power of 

the intervention and other factors. Therefore, the null hypothesis was rejected; this indicates that there 

was a significant effect of retention on students taught Mathematics using Mindfulness skills training 

than those taught using Conventional teaching method.  
 

Discussion of the Findings 

The study shows that Mindfulness skills training had greater improvement in academic performance 

compared to the control group, the findings of the study corroborated earlier assertions of Wolfe (2023) 

which reveals that there was a significant difference in pretest-posttest scores in favour of the 

Mindfulness skills training when comparing academic performance using conventional classroom 

students in Mathematics. The study revealed that Mindfulness skills training have significantly effect 

to enhanced students’ retention in Mathematics. The finding is in line with finding of Enikanolaye 
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(2021) who study found that there was a mean difference between the pre-test and post-test scores of 

student taught mathematics have retention than those taught mathematics using conventional method. 

From hypothesis one, the finding shows that, there was significant difference in academic performance 

scores of Students taught Mathematics using Mindfulness skills training and those taught using 

conventional teaching method. It can therefore revealed, that to a large extent, MST was effective in 

improving the academic performanceof students toward learning Mathematics. The finding of this 

study was in line with the views of Lucy et al. (2023) findings from the study indicated that there was 

a significant positive difference between mindfulness training and student academic performance. In 

addition, the finding of this study agree with the views ofYang et al. (2021) who found that mindfulness 

training and academic performance are significantly different in promoting the development and 

improving student academic performance. In contrary, the finding of this study was not in line with 

the views of Huanjie and Fan (2021) whose studies lamented that mindfulness training has no 

significant effects on different kinds of mindfulness training need to be found in the study. 
 

The hypothesis two analyses revealed that, there was significant difference in retention scores of 

Students taught Mathematics using mindfulness skills training and those taught using conventional 

teaching method. It can therefore revealed, that to a large extent, MST was effective in improving the 

retention of students toward learning Mathematics. The finding of this study was in line with the views 

of Parsons (2020) who found that study the applications of mindfulness meditation in various settings 

increases better student retention. The finding also agree with that of Oladunmoye et al. (2023) who 

results revealed that study skill training had a significant effect on academic performance in 

mathematics. In contrary, the finding of this study was in disagree with the views of Ashton-Hay and 

Doncaster (2021) whom finding indicated that students who attended study skills training performed 

better than those who did not attend study skills training. The findings of the study contradict with that 

of Peter et al. (2021) agree that there was no significant difference in the average score; intervention 

has effect on students’ retention. 
 

Conclusion  

Based on the findings, it was concluded that Mindfulness skills training was more effective than 

conventional method of teachingin enhancing students’ academic performance and retention when 

teaching trigonometry concept of mathematics. However, Mindfulness training of teachingwas found 

effective in enhancing students’ academic performance for better retention.  
 

Recommendations  

Based on the findings and the conclusions reached, the following recommendations were made:  

1. Mathematics Teachers should make effective use of Mindfulness skills training in the teaching of 

mathematics as it improves students’ learning performance and retention.  

2. Curriculum planners are encouraged to include mindfulness skills training in the instructional 

processes in classrooms to enhance retention and achievement of students. 

3. The Ministry of Education should organize seminars, workshops, and conferences to equip serving 

Mathematics teachers with requisite knowledge, skills and competences on the use of mindfulness 

skills trainingas instructional strategies for teaching and learning for better academic performance. 
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