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Abstract
This pathway research analysed the direct and indirect effect of problem-solving and self-efficacy on adolescent mental health, with assertiveness as a mediator. A cross-sectional survey with convenience sampling was used to assess relationships between adolescent problem-solving, self-efficacy, assertiveness, and mental health. In this study, 300 adolescents were administered the Personal Problem-Solving Inventory (PPSI), General Self-Efficacy Scale (GSE), General Health Questionnaire (GHQ-28), and Assertiveness Inventory (AI), with data being collected from 284 participants in various regions in India. Data were entered in Microsoft Excel and analysed using Jamovi (v 2.7.23). The results showed that self-efficacy and problem-solving are predictors of mental health directly and indirectly. Notably, a mediating role was established for assertiveness in the relationship between self-efficacy, problem-solving, and mental health. These findings support mediating processes in the relationships of assertiveness with self-efficacy, problem-solving, and mental health.
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1. Introduction
Adolescence is a fundamental period of development marked by substantial social and familial changes, along with the development of challenges like academic competition and increased levels of stress that may affect mental health (Fatima & Shaheen, 2025; Golshiri et al., 2023a). This period is a critical period for the development of problem-solving skills and self-efficacy, which are both closely linked to mental health outcomes (Fu et al., 2025, 2025; Golshiri et al., 2023a; Lin & Guo, 2024). Specifically, possessing high levels of problem-solving skills and self-efficacy functions as a protective factor for emotional problems; conversely, insufficient levels may contribute to mental health problems among secondary school students (Huanca-Cachicatari et al., 2025; Jaris et al., 2023; Su & Li, n.d.).
Additionally, self-efficacy and problem-solving skills are essential parts of students' assertive behavior that help shape their confidence and ability to deal with challenges (Golshiri et al., 2023; Hengki & Ratna, 2025). Assertive behavior, which involves the ability to communicate thoughts, needs, and feelings in a way that is confident yet respectful, is a fundamental requirement for successful interpersonal interactions and academic performance (Kalzhanova et al., 2022; Pipas & Jaradat, 2010). Self-efficacy provides a foundational motivation for students' behavior that helps them persist in the face of challenges, thus increasing their assertive behavior. At the same time, possessing problem-solving skills provides a cognitive tool that helps them deal effectively with complex interactions that may be challenging for them (Basileo et al., 2024; Shengyao et al., 2024a; Yustiana et al., 2026).
Self-efficacy and problem-solving ability are two important psychological constructs that have a substantial impact on students’ assertiveness, which is directly related to their academic performance and interpersonal relationships (Khademi Mofrad & Mehrabi, 2015; Sriyanto et al., 2022). The ability to be assertive helps students communicate their ideas and needs more effectively, helping to reduce levels of anxiety. The degree of self-efficacy (confidence in one's own capabilities) influences students' levels of engagement in academic pursuits. The development of one's problem-solving skills increases self-confidence and assertiveness because they provide individuals with effective methods for overcoming challenges encountered while pursuing academic success. This study will investigate how the four constructs involved in self-efficacy, problem-solving, mental health, and assertiveness can be related to one another in designing ways to enhance the level of student assertiveness and overall student development. In addition, these psychological constructs can be integrated into the academic curriculum of schools, which would be helpful in facilitating students’ smooth transition into adulthood and their overall adjustment (Atkins et al., 2010).
1.1 Importance of Self-Efficacy, Problem-Solving, Assertiveness, and Adolescent Mental Health
Having a strong self-efficacy plays a significant role in shaping our thinking, and individuals with self-efficacy are able to grapple with the complex realities of dealing with multidimensional data and complex problems. This enables them to be more self-sufficient in making complex decisions and conducting in-depth analyses (Bennet et al., 2008; Hjelle et al., 2024). When we discuss self-efficacy and problem-solving skills in students, we are referring to two fundamental ingredients of assertiveness. Both self-efficacy, which is a student's confidence in their ability to accomplish what is necessary for goal achievement (Artino, 2012; Orakcı et al., 2023; Zhao & Ma, 2025), and problem-solving skills are significant in that they give students the courage to plunge into challenges and press on even when faced with adversity (Jungert & Rosander, 2010). This enables students to boldly assert their needs, opinions, and emotions in a confident and respectful manner. Problem-solving skills, on the other hand, give students a framework for assessing social situations, declining unreasonable demands, and striking a balance in their relationships (Sharma et al., 2022; Siregar & Tambusai, 2025).
Problem-solving skills are a perfect complement to self-efficacy in that they give students the mental acumen they need to analyze social situations, identify challenges, and develop effective solutions for these challenges (RUSTHAM et al., 2025). This, in turn, gives students confidence and encourages a proactive approach to challenges, which in turn enhances their assertiveness. The two ingredients, self-efficacy and problem-solving, complement each other in a beautiful way, where self-efficacy provides students with the drive and problem-solving provides students with a framework for dealing with complex challenges in a proactive manner, leading to a synergy that enhances assertiveness in students, which could in turn be a deterrent for the development of hostile attitudes and social anxiety in students (Gkintoni et al., 2025).
To grasp how self-efficacy and problem-solving skills, assertiveness, and mental health influence each other’s, it is imperative in designing an intervention aimed at enhancing effective communication, resilience, and academic achievement among students (Cassidy, 2015). By enhancing these mental resources, students are able to develop assertiveness, which in turn improves interpersonal relationships and personal development in a school context. Integrating these skills into the curriculum is a way of supporting a teacher's general goal of promoting social adjustment and professional success in their students (Parmaksiz, 2019).
2. Review of Related Literature
A considerable body of research has examined the interplay between self-efficacy, problem-solving skills, and psychological well-being during adolescence (Andretta & McKay, 2020; Askari et al., 2025; Raimondi et al., 2025). For instance, research has shown that high emotional intelligence and self-efficacy are useful predictors for psychological well-being among teenagers. In other words, teenagers who possess high emotional intelligence and self-efficacy are better able to cope with changing circumstances by using their emotions for thinking and learning (GHARETEPEH et al., 2015; Ifeoma & Ebenebe, 2021). In addition, self-efficacy is a feeling of confidence that helps individuals cope with new, unpredictable, or stressful situations. This feeling of control is essential during adolescence because teenagers often undergo physical changes that affect their moods (Brink et al., 2021). Moreover, teenagers often face peer pressure that requires them to conform to certain norms. In addition, teenagers have to deal with school requirements that often present stressful situations. Research has shown that self-efficacy for controlling negative emotions is linked to high self-esteem, reduced depression, increased life satisfaction, and optimism among teenagers and young adults (Caprara et al., 2022; Savi Çakar, 2012; Sut & Sethi, n.d.). This means that improving these skills has a great impact on the psychological well-being of teenagers. In addition, cognitive flexibility is essential for teenagers since it helps them change their problem-solving skills when faced with different external or internal stressors that often occur during high school.
In essence, high self-efficacy is a predictor for reduced depression, better coping skills, and improved mental health among teenagers (Fürtjes et al., 2023; Javier-Aliaga et al., 2025; G. Zhang et al., 2024). This means that self-efficacy is essential for teenagers since it helps them cope with different challenges that often occur during adolescence. In addition, high self-efficacy is linked to high expectations for the future, a strong self-concept, high life satisfaction (Doménech-Betoret et al., 2017), and high levels of positive emotions. In addition, teenagers with high self-efficacy possess high problem-solving skills that help them cope with daily challenges without developing negative behavior patterns (Behzadi et al., 2023; Indiana & Sagone, 2025). Moreover, family resilience has also been seen to be an important base that provides support and guidance for the development of these adaptive strategies by adolescents (Alves et al., 2024; Sabah et al., 2025; Vladislav et al., 2024). Similarly, the interrelation between peer influences and an individual’s feelings of mastery inside can also affect whether they internalize these adaptive strategies or disengage from these situations (Alvarez et al., 2024; Farrell et al., 2017).
Additionally, studies have shown that developing strong problem-solving skills and self-efficacy are fundamental for student achievement, as they are able to acquire confidence and flexibility in order to overcome challenges in their academic and real-life endeavors (Hiltrimartin & Pratiwi, 2025). This is a way of promoting mental well-being, as self-efficacy and problem-solving skills are positively related to anxiety levels, where individuals with high self-efficacy and problem-solving skills are less anxious and more resilient (Prakoso et al., 2025; Shareefa et al., 2025). In fact, assertiveness, which is a product of self-efficacy and problem-solving skills, is a fundamental part of self-esteem, problem-solving skills, and positive personal development, as it enhances mental stability. Individuals with high self-efficacy are able to overcome academic challenges with a proactive, problem-solving approach, which in turn enhances their mental well-being (Shengyao et al., 2024b; Tang & Zhu, 2024). This confidence enables individuals to set more ambitious goals, overcome academic challenges, and use advanced learning strategies, which in turn enhances their academic achievement and minimizes stress (Guo et al., 2025; Y. Zhang, 2025).
3. Statement of the problem
While the literature extensively documents the individual benefits of self-efficacy and problem-solving, a significant gap remains in understanding their combined impact on adolescent assertiveness within an educational context. Specifically, the mechanisms through which academic self-efficacy and effective problem-solving strategies interact to cultivate assertive communication and behavior among students warrant deeper investigation (Chen et al., 2025). Furthermore, the role of mental health, often impacted by stress and anxiety prevalent in this developmental stage, in moderating these relationships also requires comprehensive examination to formulate holistic interventions (Acoba, 2024; Charan et al., 2025; Magomedova & Fatima, n.d.; Z. Zhang et al., 2024). Several studies have been conducted in relation to self-efficacy and its correlation with assertiveness, health, and problem-solving (ElBarazi et al., 2024; Parto, 2011a; Uzaina & Dr. Asma Parveen, 2015). The present study attempts to explain the direct and indirect effects of self-efficacy and problem-solving on mental health in adolescents (Parto & Besharat, 2011). Therefore, the present research aims to investigate the role of assertiveness as a mediating variable in the relationship of self-efficacy and problem-solving with mental health (Parto, 2011b). The hypotheses assumed in this study are as follows: 1) Problem-solving, self-efficacy, and assertiveness have a positive relationship with mental health; and 2) Problem-solving and self-efficacy have an indirect effect on mental health by mediating assertiveness.
4. Research objectives 
This pathway study aims to examine the direct and indirect effects of self-efficacy, problem-solving, and assertiveness on students' mental health. It also examines the relationship between problem-solving ability, self-efficacy, and mental health in enhancing students' assertiveness. Furthermore, the study explores how self-efficacy, problem-solving ability, and mental health together contribute to the development of assertiveness. This study seeks to identify the particular path through which self-efficacy and problem-solving skills, and mental health mutually affect each other and contribute to the development of assertiveness among students. This is important in creating effective interventions that can be implemented in educational institutions aimed at developing assertiveness among students, which is likely to improve their psychological well-being, coping ability, and academic performance (Eslami et al., 2016; Pahmiah et al., 2024). In addition, this study is likely to reveal a complete framework through which these processes interplay, which can be used by educators and psychologists to assist students in overcoming obstacles that prevent them from being assertive, which is likely to result in their overall development (Oana & Ionica Ona, 2019; Yoshinaga & Cooper, 2025).
Method
5.1 Participants-
This study utilizes a cross-sectional survey quantitative research approach to evaluate the association between problem-solving and self-efficacy among adolescents and the mediating role of assertiveness (Hanjagi et al., 2025). A total number of 284 samples of adolescents from different state will be selected for participation with the help of a convenient sample technique. Data analysis was comprised of statistical techniques such as pathway correlation analysis and regression analysis in SPSS v25 and Jamovi v2.7.23 (Chandra Kafle, 2019; Jamovi - Open Statistical Software for the Desktop and Cloud, n.d.).
5.2 Instrumentation-1
The participants will complete a survey comprising recognized measures of the Problem-Solving Inventory (PPSI), a skill that was created by Heppner & Petersen (1982) and consists of 32 items that measure the participant's perceptions of his problem-solving behaviors and tendencies. Each item is rated on a 6-point Likert-type scale ranging from 1 to 6, also provides a total problem-solving score, and has three sub-scales relating to problem-solving competence (PSC), personal control (PC), and approach-avoidance style (AA) (Heppner & Petersen, 2020). This research used the sum of scores.
5.3 Instrumentations-2
The 10 items contained in the General Self-Efficacy Scale (Schwarzer et al., 1995) were used for the assessment of self-efficacy. The GSE has a high Cronbach’s alpha, α=. 81. GSE requires 4 (four) minutes on average to receive responses, which are made on a 4-point scale: Not at all true = 1, Hardly true = 2, Moderately true = 3, and Exactly true = 4. Sum up the responses to all 10 items to yield the final composite score with a range of 10 to 40.
5.4 Instrumentation-3
The General Health Questionnaire (GHQ-28)—The GHQ-28 (Goldberg, 1972) consists of 28 items. In the GHQ-28, the respondent is asked to compare his recent psychological state with his usual state. In this study, the Likert scoring procedure (1, 2, 3, 4) for each item has four answer possibilities available (1-not at all, 2-no more than usual, 3-rather more than usual, 4-much more than usual). The total scale score ranges from 0 to 84; the higher the score, the poorer the psychological well-being. It also provides four sub-scale ratings for somatic symptoms, anxiety and insomnia, social dysfunction, and severe depression.
5.5 Instrumentations-4
The assertiveness scale was developed by Robert E. Alberti and Michael L. Emmons in Jan. 1970 (Alberti & Emmons, 1970). There are 35 students on the scale. Each statement has been given four responses, namely 'no or never,' 'somewhat or something,' 'usually or a good deal,' and 'practically always or entirely.' Each statement is to be responded to by only one response. All responses are positive, i.e., 35 statements were positive responses and indicated a total assertiveness score.
5. Result
All descriptive analyses were done with SPSS v-25, and the path analysis was conducted in Jamovi v-2.7.23 software.
Table 1. Descriptive statistics, Cronbach’s alpha, and variables between correlations
	Variables
	Cronbach’s alpha
	Mean
	SD
	1
	2
	3

	Problem Solving
	.82
	79.33
	8.940
	1
	
	

	Self-Efficacy
	.81
	28.12
	5.700
	-.006
	1
	

	Assertiveness
	.798
	44.35
	9.308
	.031
	.160**
	1

	Mental Health (GHQ)
	.92
	75.62
	13.387
	-.036
	.412**
	-.025


**Significant at 0.01level 
The present model aims to assess the structural relationship between problem-solving, self-efficacy, assertiveness, and mental health. 
[image: ]
Figure 1 illustrates the standard coefficients for direct and indirect paths.
As can be seen, results supported this hypothesis. Self-efficacy has a direct positive correlation with assertiveness and also a positive correlation with GHQ {β=0.10, t=7.80}. Assertiveness was mediated by the relationship between self-efficacy and GHQ {β = .10, t = 3.16 & β = -.02, t = 7.8}. Furthermore, problem solving has a direct positive correlation with assertiveness and a negative correlation with GHQ {β=.03, t=.78}. In addition, assertiveness was mediated by the correlation between problem-solving and GHQ {β = -0.02, t = .78 & β = -6.11, t = 3.16}. Overall, this model explains 18% of the variance in mental health among students. Furthermore, the correlation between assertiveness and mental health is negative and significant. Overall, this model explains 18% of the variance in mental health among students.
Table 2: Variance and covariance
	Variable 1
	Variable 2
	Estimate
	SE
	β
	z
	p

	PPSI
	GHQ
	-6.112
	7.08
	-0.0513
	-0.863
	.388

	GSE
	GHQ
	31.627
	4.83
	0.4214
	6.543
	<.001

	GSE
	GSE
	31.545
	2.65
	0.9744
	11.915
	<.001


The above covariance table shows that-
Direct Effects (Solid Lines)
The arrows indicate the direct effects of the independent variable on the dependent variables. The numbers on these arrows indicate the path coefficients, which are most probably regression weights. AI-GHQ (-0.02): There is a very weak negative relationship. This means that if there is an increase in AI, then GHQ tends to decrease by a tiny amount. AI-PPSI (0.03): There is a very weak positive relationship. This means that if there is a tiny increase in AI, then PPSI tends to increase by a tiny amount. AI-GSE (0.10): This is the strongest arrow from the independent variable in the model. This means that there is a weak positive relationship between the variables; that is, if there is a tiny increase in AI, then GSE tends to increase.
Residual Covariances (Dashed Lines)
The covariances or correlations of the respective dependent variable error terms are indicated by dashed double-headed arrows. These demonstrate how the variables correlate with one another, controlling for the effect of AI. GHQ-GSE (31.63): This is a very large positive value. It suggests that there is a high correlation of these two variables not accounted for by AI. There are other external factors, which means when one is high, the other tends to be high. GHQ-PPSI (-6.11): The covariance is moderately negative, meaning that something driving down GHQ might also drive up PPSI or reverse. PPSI-GSE (-0.58): These two variables are slightly negatively correlated. Assertiveness seems to have almost zero predictive power over GHQ, PPSI, or GSE in this model; the respective path coefficients are effectively equal to 0 depending on the variable. In fact, the strongest relationships in this data set are these “leftover” correlations between the dependent variables themselves (represented by dashed lines), most notably between GHQ and GSE.
6. Discussion  and Conclusion 
It seems that the findings in the present study imply that poor assertiveness causes lower social relationships and alienation, which in turn may lead to withdrawal and interpersonal relationship problems and depression. These points have been well covered in assertive training and other programs (Moss & Mace, 2022). Highly assertive individuals are more than lowly assertive individuals likely to have an internal locus of control. Moreover, these individuals suffer from fewer health problems and incidences of illness. Supportive relationships are strong protective factors against mental health problems and may increase the sense of self-efficacy (Sullivan et al., 2013). Studies have revealed that older students are more assertive than younger ones, and this is probably because of the fact that as one grows up, more interpersonal relationships are learned, which in turn increase a sense of confidence in interpersonal relationships. Having a high level of self-efficacy, an individual responds more assertively in interacting with others. Assertiveness is an important social skill that promotes an individual's well-being. Assertiveness is in fact about self-confidence. As soon as an individual gains self-confidence, an internal source of positive feelings and thoughts toward self and others forms (Halilsoy, 2024). Individuals with low self-confidence are entrapped with negative thoughts and feelings toward themselves and others, which leads to a non-assertive disposition. Therefore, assertiveness is about self-confidence, i.e., having a positive attitude toward self and others (Tripathy, 2018). This implies being frank and respectful toward oneself and others. When an individual is self-confident and assertive, they can show an acceptance of others and their attitudes even if they are not congenial. Studies have established the role of social support in assertiveness.
Research results also show that there is a positive relationship between assertiveness and perceived social support and the number of friends one has (Bünyamin, 2016; Riya Susan et al., 2022), and social support has a significant role in individuals' adaptation and health (Cheung & Sun, 2000; Drageset, 2021). It is contended that supportive relationships are a strong protective power against mental health problems, and with a high sense of self-efficacy, an individual responds more assertively in interaction with others. Efficacy expectations determine how much effort individuals exert in facing obstacles and opposing expectations and how much resistance they will turn out to be (Alhadabi & Karpinski, 2020). Individuals opt out of activities perceived to be beyond their capacity but are involved in activities and challenges that they feel they can manage. With the choices they make, these individuals gain competencies, interests, and different social networks that determine their course of life (Junge et al., 2020). This is because social factors in selected environments continuously improve specific competencies, values, and interests long after being selected (Self-Efficacy Beliefs of Adolescents, 2006). Self-efficacy influences the way individuals feel, think, self-motivate, and behave. These beliefs are influential in four ways: cognitive, motivational, emotional, and selection processes. Individuals who believe that they may control threats cannot imagine a destructive thought pattern, but those who believe the reverse experience a higher anxiety-provoking stimulus (Bandura, 1993). They look upon with anger many aspects of their environment as threats and cause distress for themselves and harm their level of performance (Bandura, 1997). In general, there is a positive correlation between self-efficacy and a positive attitude and tackling the problem. 
In other words, the more an individual has wrestled with the problem, the higher his self-efficacy expectations and the more positive his attitude. On the other hand, the lower the self-efficacy of the individual, the higher the sense of threat and the more negative the attitude. Self-efficacy expectations have a positive relationship with positive attitude and stress-reducing strategies and a negative relationship with psychological symptoms and self-isolation and passive emotional acceptance/avoidance strategies (Karademas & Kalantzi-Azizi, 2004). Blazer (2002) contends that the centrality of the self-efficacy concept is intertwined throughout the definition of new constructs of health, including a sense of identity (self-acceptance, self-esteem, and self-confidence), investment in life and self-potential, a sense of integrity of life meaning and goals, autonomy, exact perception of reality, environment control, and interpersonal relationships. 
Therefore, self-efficacy can reduce a sense of loneliness, shame, avoidance of social risks, self-deprecation, low self-esteem, and the weakness of social skills and, in turn, promote mental health. Bandura (1997) believes that low self-efficacy leads to depression in three direct ways: 1) inability to control the thoughts leading to depression, i.e., low self-efficacy in individuals in controlling destructive thoughts increases depression; 2) low self-efficacy scuppers the hope in individuals, and a sense of hopelessness and low temperament weakens self-efficacy, resulting in a vicious circle; and 3) individuals with low self-efficacy cannot form satisfactory social relationships to facilitate the tolerance of chronic stress. However, an important point about the relationship between self-efficacy and health is that social anxiety may have a negative effect on social self-efficacy in a socially threatening situation as well as on the sense of curiosity and feelings (Saloni, 2023; Tahmassian & Jalali Moghadam, 2011; Xiao & Huang, 2022). Therefore, the relationship between self-efficacy and some of the variables of mental health seems to be more complicated than commonly imagined.

7. Implication and Further Study
The practical takeaways here are towards educational and psychological programs that enhance self-efficacy and problem-solving skills for teens to lead to better mental states and academic performance (Çaliskan & Caner, 2022). The future of self-efficacy research is to narrow down the specific domain of self-efficacy to understand how it relates to various aspects of mental well-being. Further research is also needed to understand whether or not specific self-efficacy training can halt the progression of depression from adolescence to adulthood (Behr et al., 2025; Sabouripour et al., 2021; Yiming et al., 2025).
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