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Abstract
The research was conducted to determine the influence of positive emotion on students’ academic performance and interest in teaching and learning of physics in some selected senior secondary schools in kano state. A quantitative research design was adopted for the research. Eight secondary schools were selected which include four (4) girls and four (4) boys’ secondary schools. The population of the research study was 2203 students, which include 1270 girls and 933 boys. A sample size of 327 students were taken using Krejie and Morgan sample table. A structure equation modelling (SEM) was used to determine the sample ratio of each school.  Four Likert scale structured questionnaire was use to gather information from the samples and the data collected was analyzed using frequency, and mean. The research findings show a high positive emotion arousal that mediate the relation between students’ resilience and academic performance and also promote students’ interest and help them to resist pressure in problem solving. Teachers can use emotion-centric strategies like interactive activities, feedback, and collaborative environments to address barriers and maintain positivity throughout physics learning. Teachers should also integrate case real-world setups that demonstrate how physics principles apply to everyday life, thereby bolstering students' emotional connections to the subject.
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1.0 Introduction
Education plays an essential role in equipping students to understand how their lives and actions impact others. It inspires individuals to struggle towards realizing a more sustainable and equitable world, encourages nations to adapt to new challenges, raises awareness, and contributes to addressing contemporary global issues (David, 2004). Education was also viewed as a focused activity aimed at the transmission of knowledge, skills, and character traits (Barry, 2022), while others saw education as a process that occurred during the teaching, and learning process, and other researchers perceived education as an academic field that studies the methods, processes, and social institutions involved in teaching and learning (Peters, 2009; Staff, 2023). For many years educational psychologist/ researchers give less emphasis on positive emotions, rather they focus on negative emotion specifically, students' test anxiety which has been studied extensively, but, positive emotions related to learning and academic performance have not been analyse (Pekrun et al, 2002).
Positive emotion is a state of mind that helps an individual to decrease stress and anxiety by improving their health and emotional well-being. In learning environment, students experience positive emotions which facilitates their ability to acquire new knowledge and appreciate memorable experiences. Students also learned more quickly and had more understanding of the concept presented by the teacher, and better manage their emotions and the stress caused in the learning process (Liao et al., 2023). Positive emotions play a significant role in shaping students' academic performance and interest in teaching and learning, especially in subjects like physics, which are often perceived as challenging, and boost their interest in learning physics. When students feel good about teaching, they engage actively in learning for the sake of learning, rather than just for external rewards. Positive emotions enhance cognitive processes, leading to good retention of information and comprehension of physics concepts, and help them to overcome stress and anxiety, which are common challenges in learning physics which lead to better focus and performance. Teachers who create a positive classroom environment can enhance student-teacher relationships. When students feel supported and valued, they are more likely to participate in the subject matter, and the physics teacher will serve as a role models, helping to install a similar attitude in their students towards both the subject and learning in general.
Interest as it was described by Judith et al (2016) is a motivational process that instigates students toward learning a concept, guides them in their academic, and gives them career trajectories. When you engage student interests, and make them comfortable in a secure atmosphere where students feel safe learning can take place because interest is essential to academic success (Patrick, Anderman, & Ryan, 2002). Interest is both a psychological state of attention and affect toward a particular object or topic, and an enduring predisposition to reengage over time. Interest acts as a powerful motivator that can energize students and guide their academic and career choices. Student interest is a fundamental influencer in teaching and learning, engagement, and academic success; Teachers can enhance student interest by creating engaging learning environments and contexts that resonate with students' prior experiences. This, motivate them to connect deeply with their subjects, which leads to an improvement in educational outcomes. Udegbe (2009) described interest as a disposition, attitude and feelings of an individual towards certain activity, interest can be enhanced positively by a teacher, through the teaching method, Once a teacher has a means to the arouse interest of the students, teaching can made easier and would help in improving the academic performance of the students (Mumuni and Chioma, 2019). In a classroom setting, interest is required to meet students’ intellectual as well as emotional needs. Interest is seeming as a tool for motivational process that helps students to learning, guides their academic performance and career routes, and is essential to academic success (Harackiewicz et al, 2016).
[bookmark: _Hlk191116311] Academic performance is a student outcome through their effort to attains educational goals (Kumar and Tankha, 2020). Academic performance was also viewed by Maqableh, Jaradat and Azzam (2021) as a student’s ability to complete academic tasks and achievement in different subjects and measured using grades. Academic performance was also identified as students’ ability to complete academic assignment and grades using a define criteria. Suamya et al, 2021 saw academic performance as the knowledge gained by students which is assessed by teacher which determine educational goal to be achieved by teacher and students. Academic performance is considered an important achievement for students during the educational process (Mappadang et al, 2022). Positive emotions develop an individual’s resilience, reduce stress levels, and increase their creativity. Positive emotion helps students to become more optimistic outlook which is an integral part of their wellbeing (Baumgardner & Crothers, 2015, Angeles, 2020).  Positive atmosphere where they feel helped and validated both with their academic work but also to help develop coping strategies, increase their resilience, and nurture a growth mindset Anne Beckham and Hannah Dunn 2024
Statement of the problem
One of the major problems that challenge students who are studying sciences in secondary schools in Nigeria id how to cope with physics subject. Most of the students develop fear and anxiety when encountering with physics because they labelled it as difficult subject especially when it comes to an examination. Students loose interest in physics, which lead to decline in students’ performance in physics and also their enrolment into science class especially at high level (Semele, 2016). The students’ anxiety in physics affects their emotional wellbeing. The research work seeks to investigate the influence of positive emotion on students’ interest and academic performance which would help in addressing the negative emotion faced by students.
Research objectives
1.     To investigate the influence of positive emotion on students’ academic performance in physics in kano state.
2. To determine the influence of positive emotion on students’ interest in physics in kano state
Research questions
1. What is the influence of positive emotion on students’ academic performance in physics in kano state
2. Does positive emotion have an influence on students’ interest in teaching and learning of physics in kano state
Literature Review
[bookmark: _Hlk191128111][bookmark: _Hlk191128260][bookmark: _Hlk191128390][bookmark: _Hlk191116737]The role of positive emotions in teaching and learning cannot be over emphasized. A study conducted by Pekrun et al., 2002 on the role of positive emotions in learning goals achievement show that students have joy, hope, and pride positively with their academic performance, self-efficacy, academic interest and effort. Other studies have shown that positive emotions also predict and facilitate students’ learning activity (Rothbart & Bates, 2006) and as it was described by Sallquist et al., (2009) positive emotions have been identified as one of regulating factors that enhance students’ academic performance. A study conducted by Kumavat (2016) on the effect role of emotions in teaching; the result showed that positive emotional teaching had significantly high English retention than the negative and neutral emotional teaching methods. Bondarenko (2017) in his research the role of positive emotions and type of feedback in self-regulation of learning goals achievement; indicated that students’ positive emotions in addition with cognitive activity, achievement motivation, interest in school subjects are at high level, and also positive emotions contribute to high experimental tasks results and academic achievement, this shows that there is indirect relationship between positive emotions and student academic achievement which can be provided through activation. Another study conducted by Schweder et al (2022) on comparison the performance of students in a teacher-led learning context versus students in a self-directed learning context. The study indicated that students who had self-directed learning sensory system had higher scores in the relationship between achieving objectives and positive emotions than students under the teacher’s instruction, it also shows that fostering self-efficacy and positive emotions in learning prevent the motivational decline of the students.  Shubina, (2024) in her research titled The Impact of Positive Emotions on Academic Performance and Well-being among Students and Teachers in Language Learning; indicated that, positive emotions had a positive impact on students and teachers’ resilience in teaching and learning, increases well-being of learners and this can establish an emotional connection between teachers and learners which enhances close interpersonal relationships and emotional experience in a classroom (Pavelescu, 2023). Truebridge, (2014) also emphasized that, teachers should be aware of the positive changes, which include academic accomplishments, potential for growth and success especially students who are eager to learn. Another research conducted by Li and Lin, (2024) indicated that student’s determination and compliance with situations in teaching and learning of concepts correlates with positive emotions. A study also conducted by Liao et al, (2023) on the effect of positive emotions on developing English language skills; the finding of the study concluded that a conducive supportive learning environment increased students’ positive emotion, and helps students to manage their emotions. Dávila-Acedo et al (2021) conducted a study to determine the detailed emotional profiles of secondary education students towards learning chemistry and physics. The results of the finding indicated that Students experienced more positive emotions toward the content of Chemistry than those of Physics and an increase in negative emotions in physics than in chemistry. It has also been found that positive emotions toward Chemistry contents are mainly related to teachers’ methods and attitudes, while negative emotions toward Physics contents are related to the exclusive use of the textbook, solving Physics problems.
[bookmark: _Hlk191128786][bookmark: _Hlk191116933][bookmark: _Hlk191116963]Holmes (2018) in his research; The Role of Interest and Enjoyment in Determining Students’ Approach to Learning suggested that allowing students to think on their own to choose their specific areas of interest, and allow them to develop a greater personal connection with, interest in, and enjoyment of what they are learning. This would encourage them to have a profound style toward learning. Kingsley & Anamezie (2022) suggested that physics teachers should provide students with learning materials that will help students to improve their academic interest in learning physics. If Physics teachers can motivate student to develops innate or personal interest for physics through integration of instructional material and method; this will lead to good academic achievement among students (Onah, 2022, Abubakar, 2020).
Methodology
A quantitative research design approach was adopted for this research work. This enabled the researchers to collect information from teachers and students from the selected senior secondary schools. The population of the research consist 2203 SSII students offering physics as a subject were drawn from the selected schools. 1270 of the students are girls and 933 students are boys.
A simple random sampling technique was used to select the sample from the population and a Krejie and Morgan sample size table was used to extract the sample size which is 327 students. the samples taken from each school is based on proportion using Structure Equation Model (SEM). Each student has the chance to be selected.
The instrument used for data collection is structured questionnaire produced by the researchers. It consists of two parts (A and B). part A is the personal information of the respondent and section B contain items under each research question for the samples to respond. The questionnaire was formulated using four Likert scale (Strongly Agreed, Agreed, Disagreed and Strongly Disagreed). The respondents are expected to use one of the options to answer each question.  The questionnaire was validated by three experts from the department of science and technology education BUK. A pilot test was conducted using 25 students out of the study area to view the quality of the questions used and the data collected was analysed using frequency, and mean
 Data Analysis and Discussion
The questionnaire collected were sorted out based on the research questions. The four likert scale used are represented using numbers, where strongly agreed (SA) = 4, agreed (A) = 3, disagree (D) = 2 and strongly disagree (SD) =1. An average mean score of 2.5 was used to measure the degree of acceptance or rejection, any item with a mean score of   will be rejected and mean value of  is accepted.
Data analysis
The questionnaire appears to gather student perceptions about their emotional engagement and learning experiences in physics. Each item is rated on a scale from Strongly Agree (SA) to Strongly Disagree (SD), with corresponding means calculated for summary insights. A total of 327 responses were gathered for each item
Research question 1
Table 1: Does positive emotion have an influence on students’ interest in physics in kano state
	S/NO
	ITEMS
	SA
	A
	D
	SD
	MEAN
	N
	REMARKS

	1. 
	I use to experience joy and happiness any time we are having physics lesson.
	131
	94
	63
	39
	2.94
	327
	Agreed

	2. 
	In most cases students are more likely to be engaged and willing to exert effort, which can lead to better academic performance in physics class
	97
	99
	31
	100
	2.59
	327
	Agreed

	3. 
	Positive emotions improve students’ ability in problem-solving, creativity, and critical thinking in physics, which make them to understand and retaining of complex concepts in physics
	197
	88
	11
	31
	3.38
	327
	Agreed

	4. 
	Students become emotions motivated, engaged, and overall, in learning physics.
	122
	75
	66
	74
	2.81
	327
	Agreed

	5. 
	Fostering positive emotion classroom environment in physics helps to students’ academic performance
	206
	20
	94
	7
	3.30
	327
	Agreed

	6. 
	Positive emotions help students to overcome their anxiety and stress, in teaching and learning physics. 
	156
	67
	42
	62
	2.97
	327
	Agreed

	7. 
	Positive emotions improve teacher/students’ relationships in physics creating a supportive learning environment. 
	211
	53
	33
	30
	3.36
	327
	Agreed

	8. 
	Students who experience positive emotions are more likely to develop flexibility and effective coping strategies when facing academic challenges in difficult subjects like physics.
	208
	54
	53
	12
	3.57
	327
	Agreed

	9. 
	 Students who have higher levels of positive emotions tend to have better academic outcomes in physics.
	145
	36
	86
	60
	2.81
	327
	Agreed

	10. 
	Teacher who promotes positive emotions by creating a conducive classroom environment, and providing constructive feedback in physics, help student to become satisfied and improved their performance in physics.
	185
	86
	20
	36
	3.28
	327
	Agreed

	11. 
	Students become fully satisfied in teaching and learning of physics when teaching method allow them to participate actively.
	143
	98
	15
	75
	2.97
	327
	Agreed

	12. 
	Positive emotions affect student willingness to ask questions or participate in physics class.
	67
	45
	77
	138
	2.12
	327
	Disagreed

	13. 
	 maintaining a positive emotional state in your class can lead to better academic performance in physics.
	152
	42
	92
	41
	2.93
	327
	Agreed

	14. 
	My friends motivated me to feel in a positive emotional state to study physics. 
	128
	42
	81
	76
	2.68
	327
	Agreed

	15. 
	The mathematical aspect of physics makes students to become excited to study it.
	60
	56
	131
	98
	2.35
	327
	Disagreed


The result shows that students expressed that, they enjoy physics lesson especially when they were engaged. This booster their academic performance. Positive emotion motivates them to improve their ability in problem solving skills. The result also shows that a good environment helps students to improve in their academic performance and over come thire stress and anxiety. Positive emotion encourages students to overcome academic challenges and better their academic performance in physics. Students’ positive emotion is retarded by mathematical aspect in physics but did not prevent then to ask question during physics lesson because the received positive response from their physics teaches.
Research question 2
Table 2: Does positive emotion have an influence on students’ interest in teaching and learning    of physics in kano state
	
	ITEMS
	SA
	A
	D
	SD
	MEAN
	N
	REMARKS

	1. 
	When students feel good about learning physics concepts, the pay attention and participate actively
	91
	87
	123
	26
	2.74
	327
	Agreed 

	2. 
	Students learn physics for joy of understanding the concepts not for external rewards
	133
	26
	70
	98
	2.67
	327
	Agreed 

	3. 
	Positive emotion increases students’ interest in physics lesson
	128
	76
	42
	81
	2.75
	327
	Agreed 

	4. 
	Students who experience positive emotion retain information and understand complex concepts in physics
	213
	93
	5
	16
	3.77
	327
	Agreed 

	5. 
	Positive emotion helps students to cope with difficulty while learning physics and become less discourage
	150
	64
	24
	89
	2.83
	327
	Agreed 

	6. 
	A conducive classroom environment enhances students’ collaboration which can benefit learning in physics
	152
	42
	92
	41
	2.93
	327
	Agreed 

	7. 
	Positive emotion influence students’ attitude and interest toward learning physics
	122
	141
	11
	53
	3.02
	327
	Agreed 

	8. 
	Physics teachers can enhance students’ interest in learning physics by providing good classroom environment
	116
	96
	54
	61
	2.82
	327
	Agreed 

	9. 
	Students with positive emotion celebrate achievement no matter how small it is in learning physics
	143
	96
	73
	15
	3.12
	327
	Agreed 

	10. 
	Positive emotion connects students with real world application of physics
	62
	87
	52
	126
	2.26
	327
	Disagreed 

	11. 
	Interest ignites students’ curiosity to learn physics at secondary school level
	139
	104
	34
	50
	3.02
	327
	Agreed 

	12. 
	Activity base learning increase positive learning and interest in teaching and learning physics
	87
	71
	113
	56
	2.58
	327
	Agreed 

	13. 
	Students with great interest in learning physics perform better in physics
	121
	66
	71
	69
	2.93
	327
	Agreed 

	14. 
	Students find physics more interesting than other science subjects
	56
	72
	100
	99
	2.26
	327
	Disagreed 

	15. 
	physics is relevant to students’ lives and interests, and they have positive feelings about the subject
	103
	69
	117
	38
	2.37
	327
	Disagreed 


Table2: shows a relation between students’ interest and positive emotion. When students feel good about physics, they concentrate actively in learning physics even in the absence of external reinforcement. Positive emotion increases students’ interest in physics makes them to retain what they learn. Positive emotion helps students to overcome learning difficulties in physics. Positive emotion also influences students’ interest through the use of conducive learning environment provide by the teacher; it makes them to celebrate achievement no matter how small it is. Students interest ignite learning of physics and make them to perform better. Some of the challenges faced by students include; some students do not see the application of what they learn in their daily activities and the have less interest in physics when it was compared with other science subjects.
Result discussion
The research finding indicated that positive emotional states of the students are tied to the physics learning process, teachers to explore engaging teaching strategies and hands-on physics experiments (Kingsley & Anamezie, 2022). The result also shows that there is further reinforcing emotional engagement exists but is not for all students. Students appreciate the subject more when they were reinforced and it can be enhanced through motivating environments. Students also become fully satisfied in teaching and learning of physics when teaching methods allow them to participate actively e.g. through group tasks, demonstrations, etc. and students’ Active participation is a clear path to deeper emotional satisfaction in physics lessons which will booster their academic performance.
students acknowledge the link between positive emotions and enhanced skills in problem-solving and critical thinking; which Foster their emotional well-being for learning complex concepts in physics. Positive emotions significantly contribute in reducing students’ anxiety and stress, supporting students' mental state while learning physics. The respondents also agreed that Positive emotions improve teacher/students’ relationships in physics, creating a supportive learning environment and a well-supported learning environment leads to better collaboration between students and teachers (Pavelescu, 2023).
Most students demonstrate overwhelming agreement that positive emotions empower them with strategies to handle challenges in physics; flexibility and resilience resonate as key benefits (Shubina, 2024). When Teachers promote positive emotions in learning environment help students to become satisfied and improve their performance. When teachers provide constructive feedback and maintaining positive atmospheres or conducive environment, Satisfaction and performance prosper, enhance academic achievements, emotional safety, feedback, and fostering curiosity to continue positively affecting performance (Liao et al, 2023). However, external motivational factors might need to be address, such as explaining the practical applications of physics to boost engagement and lead to better academic performance. The result show that there is clear challenge, because some students may feel emotionally positive, but many still struggle with classroom participation. Social anxiety or fear of judgment by colleagues. 
The result Finding agreed that students tend to recognize the importance of positive emotions and their impact on learning physics. Positive emotion helps students to cope with difficulty and is critical for understanding and retention in physics.  The respondents highlight the role of conducive classroom environment which enhances students’ attitude, make students enjoy and develop interest in learning physics concepts. Interest ignites students’ curiosity (Anne Beckham and Hannah Dunn 2024) and significantly facilitate better learning experiences. Students' shows low interest in physics and not engaging subject compared to other science subjects (Dávila-Acedo et al 2021) implying that students generally feel less connected or see lesser relevance of physics to their daily lives and interests. Which means there is need for the physics teachers to explore methods that will enhance the perceived relevance and excitement of physics (Onah, 2022). Teachers should also incorporate more practical applications into the curriculum that could help alleviate feelings of disconnection and improve engagement among students (Abubakar, 2020).
Conclusion 
The influence of positive emotions on students' interest and academic performance in physics cannot be overstated. Students becomes fully satisfied in teaching and learning of physics when teaching methods allow them to participate actively e.g. through group tasks, demonstrations, etc. and students’ active participation is a clear path to deeper emotional satisfaction in physics lessons which will booster their academic performance. By creating an engaging and emotionally supportive learning environment, teachers can foster a positive emotional landscape that not only enhances student interest but also leads to improved academic outcomes. Consequently, it is essential for educational practitioners such as teachers to prioritize emotional well-being, recognizing its vital role in the multifaceted journey of learning physics.
Recommendation 
1. Teachers should try to Engage students to feel the gaps exist, particularly in participation and perceptions of mathematical components, despite positive emotions.
2. Teachers can use emotion-centric strategies like interactive activities, feedback, and collaborative environments to address barriers and maintain positivity throughout physics learning.
3. Teachers should integrate case real-world setups that demonstrate how physics principles apply to everyday life, thereby bolstering students' emotional connections to the subject.
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