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ABSTRACT

	Students’ success in mathematics is influenced not only by cognitive ability but also by mindset and motivation. Understanding how these factors interact can help improve learning outcomes. This study investigated the mediating effect of mathematics motivation on the relationship between mathematical mindset and mathematics performance among junior high school students during the 2024–2025 academic year. A descriptive-correlational method was employed. Data were collected using two adopted survey questionnaires, with 107 Grade 10 students selected as respondents through stratified random sampling. Findings revealed that students generally exhibited a growth mindset, with some tendencies toward a fixed mindset in mathematics. They also demonstrated high levels of motivation and satisfactory performance in the subject. Furthermore, the analysis confirmed that mathematical mindset had both a direct effect on mathematics performance and an indirect effect mediated by students’ motivation. These results highlight the importance of fostering a growth-oriented mathematical mindset and nurturing students' motivation to enhance their performance in mathematics.
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1. INTRODUCTION 

The persistent issue of poor mathematics performance among learners continues to challenge educational systems worldwide. According to the 2019 Trends in International Mathematics and Science Study (TIMSS), only around 10% of Grade 4 students met proficiency levels beyond the minimum benchmark, while 90% of students reached only the basic level of mathematical understanding, highlighting a global concern [1]. Similarly, the 2023 National Achievement Test results in Pakistan revealed that only 17% of Grade 4 and 8% of Grade 8 students scored 75% or higher in mathematics, showcasing considerable gaps in mathematical proficiency from primary to middle grades.
In the Philippines, the 2022 Programme for International Student Assessment (PISA) report further underscores this trend, with Filipino students achieving an average score of 355 in mathematical literacy, significantly below the OECD average of 472 points. Only 16% of students reached at least Level 2 proficiency in mathematics, as opposed to the OECD average of 69%. This indicates that while some students can perform basic mathematical tasks, many lack the skills necessary for independent problem-solving and interpretation of mathematical contexts. 
Mathematics, as a foundational subject, is essential for students' academic and life skills. However, many students perceive mathematics as difficult, leading to decreased motivation and lower engagement in learning it [2]. This perception hinders students from reaching their full potential and perpetuates a cycle of low performance and negative attitudes toward mathematics. Numerous researchers have examined the factors that influence mathematics achievement, and several related studies support this line of inquiry. For instance, Agtarap and Miranda [3] showed that resiliency mediates the link between self-concept and performance, Miranda [4] emphasized the combined effect of cognitive ability, psychosocial traits, and study habits, Adlawon et al. [5] and Lumoto et al. [6] found that self-concept and self-regulated learning, respectively, significantly affect mathematics outcomes. Meanwhile, Sabanal et al. [7] and Villegas et al. [8] identified attitudes and problem-solving appraisals as strong predictors of success in mathematics. Among the identified factors are students' mathematical mindset [9], [10], & [11] and mathematics motivation [12]. 
Research on mindset and motivation highlights their significant impact on mathematics achievement. A growth mindset fosters resilience and a positive approach to challenges, while motivation drives engagement and persistence in learning. These findings inspire the researcher to further explore how these factors interact with the mathematics performance of grade 10 students. A mathematical mindset refers to students' attitudes and perceptions regarding mathematics [9]. This concept is grounded on two key intelligence ideas: the fixed and growth mindsets [13]. Students with fixed mindsets think their capabilities, talents, and intelligence are innate and unchangeable. It leads them to avoid failures, dislikes difficult tasks, rejects positive criticism, and attribute their peers' success as a coincidence. However, students with a growth mindset think their abilities can be improved by exerting consistent effort and practice. They see challenges as opportunities to learn, can cope with setbacks, view criticism and feedback as tools for improvement, and feel inspired by peers' achievements [14]. Also, a person can have a growth mindset in one area but a fixed mindset in others. Thus, a person tends to have two types of mindsets, which are referred to as mixed mindsets [15].
 Mathematical mindsets encompass six key aspects: the students' belief in their perceived abilities in mathematics, their approach to challenges, their resilience in facing difficulties, their belief in effort, their response to criticism, and their attitude towards the success of their peers.
Further, Saefudin et al. [16] categorize students' mathematical mindsets into four distinct groups: a very strong fixed mindset, a fixed mindset with some growth ideas, a growth mindset with a little fixed mindset, and a very strong growth mindset. These categories illustrate varying degrees of fixed and growth mindsets, emphasizing the potential for both to coexist within a student's overall mindset. 
[bookmark: _Hlk195687994]Mathematics motivation, which is derived from self-determination theory [17], plays a critical role in encouraging individuals to engage in learning mathematics. This theory highlights three innate psychological needs—autonomy, competence, and relatedness—that drive motivation. Mathematics motivation in this study is explained through three dimensions: intrinsic goals, extrinsic goals, and perceptions about mathematics. According to Hennessey et al. [18], intrinsic goals are personal aspirations driven by intrinsic motivation, which are pursued for inherent satisfaction and enjoyment rather than external rewards or pressures. On the other hand, extrinsic goals are driven by extrinsic motivation and are sought mainly to gain rewards such as grades, recognition, or competition. Furthermore, according to Nurkarim et al. [19] students' perceptions of mathematics focus on students' beliefs about the purpose and relevance of learning mathematics, often framed by the question, "Why am I doing this?"
Previous studies have established that a growth mindset positively influences students' success in mathematics, fostering resilience and persistence in the face of challenges [20], [21], [22]. In contrast, a fixed mindset is often associated with lower academic achievement due to the belief that abilities are innate and unchangeable. However, some research has reported no significant relationship between mindset and academic performance, suggesting that other factors may mediate this relationship [23], [24], [25].
Mindset has also been closely linked to student motivation. Evidence suggests that students with a growth mindset are more likely to exhibit intrinsic motivation—engaging in learning for its own sake—while those with a fixed mindset tend to rely on extrinsic motivation, such as rewards or recognition [26]. Motivation itself has been consistently identified as a strong predictor of mathematics achievement [27].
There is, however, limited research on how mathematical mindset and motivation interact to influence mathematics performance in the context of junior high school students in the Philippines. For instance, Bravo and Nobles [20] identified positive correlations between growth mindset, motivation, and mathematics achievement of Grade 11 students during the COVID-19 pandemic, where campuses were closed due to strict implementation of health protocols [28]. However, the study remained bivariate and was conducted within the contexts of senior high school students in the Philippines. Furthermore, while existing literature has explored the mediating effect of intrinsic motivation on the relationship between growth mindset and mathematics achievement among students, it was conducted in international settings. As a result, there is a gap in research specifically investigating the mediation processes involving these variables among junior high school students in the Philippines. 
Given the limited exploration of these variables in the Philippines, the current study examines the mediating effect of mathematics motivation on the relationship between mathematical mindset and performance among Grade 10 students in Davao Occidental. This research seeks to contribute to local literature and provide evidence-based insights for enhancing mathematics achievement.

[bookmark: _Hlk196244683][bookmark: _Hlk196244661]1.1 Objectives

[bookmark: _Hlk196244808][bookmark: _Hlk196244731]	The study aimed to determine the mediating effect of students’ mathematics motivation on the relationship between mathematical mindset and mathematics performance of junior high school students in secondary schools of Malita West District, Davao Occidental, Philippines for the School Year 2024-2025. Specifically, this study sought to answer the following objectives 

1. To determine the level of students’ mathematical mindset;
2. To determine the level of students’ mathematics motivation;
3. To determine the mathematics performance of the students in terms of their second quarter mathematics subject grade for the SY 2024-2025; and
4. To determine the mediating effect of students’ mathematics motivation on the relationship between mathematical mindset and mathematics performance of the students.

1.2 Conceptual Framework
The conceptual framework of this study, illustrated in Figure 1, demonstrates the relationships among the key variables: mathematical mindset (independent variable), mathematics performance (dependent variable), and mathematics motivation (mediating variable). The framework posits that mathematics performance, as measured by the proficiency levels of Grade 10 students, is influenced by their mathematical mindset, with mathematics motivation mediating this relationship. 
[bookmark: _Hlk196246323]Mathematical mindset has six key domains: mathematical skills and intelligence, challenge, obstacles, effort, critic, and the success of others. Additionally, mathematics motivation, consisting of three indicators: intrinsic goals, extrinsic goals, and perceptions about mathematics is analyze as an essential mediator in this framework.
In this study, the framework asserts that students with a growth mindset are more likely to develop higher levels of motivation toward mathematics, positively influencing their performance. Additionally, students with a fixed mindset may struggle with low motivation, leading to weaker engagement and poorer performance. By exploring the mediating role of mathematics motivation, this framework sheds light on the complex interactions between mindset, motivation, and performance, offering a comprehensive perspective on how these factors collectively shape students' mathematics outcomes.
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Fig. 1. The schematic diagram showing the relationship between the independent and dependent variables of the study and the mediating variable

1.3 Hypothesis

At 95% confidence interval, the following null hypothesis will be tested:

: There is no mediating effect of students’ mathematics motivation on the relationship between mathematical mindset and mathematics performance.

2. material and methods 

[bookmark: _Hlk196246956]2.1 Research Design
[bookmark: _Hlk196251792]This study employed a descriptive-correlational method. According to Creswell [29], quantitative research involves investigating relationships among variables through mathematical, statistical, and computational procedures. The descriptive-correlational method is particularly suited for studies aiming to explore the degree and extent of significant relationships between variables [30].
The descriptive aspects of this study focused on identifying and describing the levels of students' mathematical mindset, mathematics motivation, and mathematics performance. Additionally, the study explored how mathematics motivation mediates this relationship, shedding light on the indirect effects of mindset on performance through motivation.

2.2 Research Instrument
Two adopted survey questionnaires were used in the study. The first questionnaire was the Mathematical Mindset Questionnaire developed by Saefudin et al. [16], with a good reliability coefficient of 0.66 Cronbach-.The scale consists of 20 statements distributed across six domains, rated on a 4-point scale from 1 (strongly disagree), 2 (disagree), 3 (agree), and 4 (strongly agree). The mathematical skills and intelligence domain has 2 statements and four statements each in the challenge and obstacle domain, and the effort and critic domain have 3 statements each and 4 statements in the success of others domain. The second instrument was the Student Mathematics Motivation Scale (SMMS) adopted from Nurkarim et al. [19], with reported reliability values of 0.817. It consists of 3 domains with a total of 19 statements. The intrinsic goal domain includes 8 statements, the extrinsic goal domain comprises 5 statements, and the perception about mathematics domain contains 6 statements. Respondents indicated their level of agreement using a 5-point scale as follows: 1 (strongly disagree), 2 (disagree), 3 (undecided), 4(agree), and 5 (strongly agree).

2.3 Respondents of the Study
The respondents of this study were Grade 10 students who were enrolled in the Junior High Schools of Malita West District for the School Year 2024–2025. This included students of any age and gender who volunteered to participate. They provided valuable insights into their mathematical mindset, mathematics motivation, and mathematics performance, which were the focus of the research. Students who were not in Grade 10 or those who could not provide informed consent were excluded from the study.
The total population of Grade 10 students enrolled in the schools in the Malita West District for the school year 2024-2025 was 369. Using G*Power analysis, the required sample size for the study was determined to be 107 participants. This calculation assumes a medium effect size (f² = 0.15), a significance level of 5% (α = 0.05), and a power of 95% (1 - β = 0.95) with nine predictors in the mediation model. Using stratified random sampling, this sample size was proportionally distributed to each participating national high school, ensuring representative data across the study population while maintaining statistical reliability. The distribution of respondents is presented in Table 1 below:

Table 1. The Distribution of Respondents
	NAME OF SCHOOL 
	POPULATION
	SAMPLE SIZE

	A
	143                        
	               42

	B
	22
	                6

	C
	39
	               11

	D
	43      
	               12

	E
	21
	                6

	F
	19                  
	                6

	G
	19
	                6

	H
	23                                  
	                6

	I
	43                        
	               12

	TOTAL
	369
	              107



2.4 Data Gathering
	An endorsement letter from the graduate school dean was obtained, followed by a request for approval from the division superintendent to conduct the study in the research locale. Upon the division superintendents’ approval, consent request letters were sent to the school heads. After receiving the school heads’ approval, a detailed orientation was conducted to inform the respondents about the study’s purpose and their rights, potential risks, and benefits of participation. 
Parental consent forms were secured since the respondents were minors, and informed consent forms were obtained to ensure respondents’ understanding and voluntary participation. Survey questionnaires were administered and retrieved upon completion. Moreover, students’ second quarter grades in mathematics were collected from their respective class advisers. Finally, the data collected underwent rigorous statistical treatment, analysis, and interpretation, ensuring the reliability of the study’s findings.


2.5 Statistical Analysis
	The collected data were organized, encoded, and tabulated using spreadsheet software before being processed through statistical software. Further, descriptive and inferential statistics were utilized. The following tools were used in the study. 

[bookmark: _Hlk196243170]2.5.1 Mean
	This tool was utilized to describe the levels of students’ mathematical mindset, mathematics motivation, and mathematics performance.

2.5.2 Mediation Analysis
	Mediation analysis was used to determine the mediating effect of students’ mathematics motivation on the relationship between their mathematical mindset and mathematics performance.

2.5.3 Sobel Test
	The Sobel Test was employed to determine the significant mediating effect of mathematics motivation on the relationship between mathematical mindset and mathematics performance.

3. results and discussion

3.1 Students’ Mathematical Mindset

	The level of mathematical mindset of the students is presented in Table 2. Among the 6 domains of mathematical mindset, the Effort domain obtained the highest mean score of 3.21 with the qualitative description “Growth mindset with a little fixed mindset.” Further, the Obstacle and Success of other domains attained an equal mean score of 2.85 and 2.82, respectively, with the qualitative description “Growth mindset with a little fixed mindset.” Aside from that, the Critics and Mathematical skills and intelligence domains also shared an equal mean of 2.77 and 2.76, respectively, with the descriptive rating “Growth mindset with a little fixed mindset.” On the other hand, the Challenge domain yielded the lowest mean score of 2.69 with the descriptive rating “Growth mindset with a little fixed mindset.” The overall level of students’ mathematical mindset is “Growth mindset with a little fixed mindset,” with a mean rating of 2.85. This indicates that students believe that their mathematics abilities can be improved through effort. They are confident in their ability to face challenges and recover from setbacks, and also value persistence and receptive feedback. They remain optimistic about the success of others. However, they still experience moments where they view their attitudes and abilities as somewhat fixed. 
This result is parallel to the findings of Saefudin et al. [16] that most of the junior high school students had the characteristics of a growth math mindset with some fixed math mindset. Most students believe that their mathematical skills can be developed through effort, even though they find it difficult to face challenges in learning mathematics. However, the results are contrary to Aniah [31], whose results showed that the majority of the junior high school students in Ghana exhibited more of a fixed mindset than a growth mindset in learning mathematics. This study indicates that a significant portion of the respondents do not like to learn from mistakes and shy away from challenging tasks because they perceive it as a threat to their abilities. This difference may be attributed to contextual and cultural factors that shape students’ beliefs about learning [32], [33], & [34].

Table 2. The level of students’ mathematical mindset
	Mathematical Mindset Domains
	Mean
	Std. Deviation
	Description

	Mathematical Skills and Intelligence
	2.76

	0.75

	Growth mindset with a little fixed mindset

	Challenge
	2.69
	0.58
	Growth mindset with a little fixed mindset

	Obstacle
	2.85

	0.62

	Growth mindset with a little fixed mindset

	Effort
	3.21

	0.69

	Growth mindset with a little fixed mindset

	Critics
	2.77

	0.65

	Growth mindset with a little fixed mindset

	Success of Others
	2.82

	0.64

	Growth mindset with a little fixed mindset

	Mathematical mindset (overall)
	2.85


	0.51


	Growth mindset with a little fixed mindset




3.2 Students’ Mathematics Motivation

[bookmark: _Hlk196423024]	The level of students’ mathematics motivation is depicted in Table 3. Among the three indicators of mathematics motivation, Extrinsic goals obtained the highest mean rating of 3.68 with a descriptive rating of “High”. It is followed by Intrinsic goals with 3.66 with a qualitative description of “High.” On the other hand, Perception about mathematics had the lowest mean score of 3.63 with a descriptive rating of “Moderate”. Overall, students’ level of Mathematics motivation is High, with a 3.66 mean score and a standard deviation of 0.76. This means that students were highly motivated, showing strong enthusiasm and interest in mathematics. They actively participate in math activities and approach the subject with confidence and energy. These results agree with the study of Balolong et al. [35] that a high level of motivation in students is manifested by their desire for peer recognition, positive attitude towards mathematics, and enjoyment of the subject itself.

Table 3. The level of students’ mathematics motivation
	Mathematics Motivation Domains
	Mean
	Std. Deviation
	Description

	Intrinsic Goals
	3.66
	0.80
	High

	Extrinsic Goals
	3.68
	0.87
	High

	Perception about Mathematics
	3.63
	0.81
	Moderate

	Mathematics Motivation (Overall)
	3.66
	0.76
	High



3.3 Mathematics Performance of the Students

	The level of students’ Mathematics performance is presented in Table 4. Most of the respondents demonstrated a Satisfactory Level of mathematics performance, with 37.38% of the total sample population. It is followed by Very Satisfactory Level, Outstanding Level, Fairly Satisfactory Level, and Did Not Meet Expectation Level with 22.43%, 21.50%, 18.69%, and 0%, respectively, of the total sample population. Overall, the student displayed a Satisfactory Level of performance in Mathematics for the second quarter of the School Year 2024-2025, with an 83.925 mean rating and a standard deviation of 4.962. This means that, on average, respondents developed fundamental knowledge, skills, and guidance from the teacher or peers and can transfer them flexibly through real-world tasks. This result is consistent with previous studies that also reported satisfactory levels of mathematics performance among junior high school students [36] & [37]. These findings show that junior high school students in different regions of the Philippines generally exhibit a comparable level of mathematical proficiency.

Table 4. The level of students’ mathematics performance 
	Range of Means
	Descriptive Level
	Frequency (f)
	Percentage (%)

	90% and above
	Outstanding
	23
	21.50

	85% – 89%
	Very satisfactory
	24
	22.43

	80% – 84%
	Satisfactory
	40
	37.38

	75% – 79%
	Fairly satisfactory
	20
	18.69

	74% and below
	Did not meet              
Expectation
	 0
	0.00


   n=107; %=100; Mean=83.925; SD=4.962

3.4 The Mediating Effect of Mathematics Motivation on the Relationship between Mathematical Mindset and their Mathematics Performance

	The mediating effect of mathematics motivation on the relationship between mathematical mindset and mathematics performance is presented in Table 5. It was found that the level of students’ mathematical mindset significantly affects the level of students’ mathematics motivation, with a regression coefficient of 1.24 and a p-value of less than 0.05. This indicates that as the mathematical mindset level of the students increases by one standard deviation, their motivation level increases by 1.24. These findings align with the study of Mohamoud [38], which suggest that a growth mindset has a significant impact on students’ motivation.
            Furthermore, results also showed that students’ mathematics motivation had a significant effect on their mathematics performance, with a regression coefficient of 2.75 with a p-value less than 0.05. It signifies that as mathematics motivation increases by one standard deviation, their performance also increases by 2.75. This result conformed to the study of Habok et al. [39], which asserts that motivation affects students’ mathematics performance.
            The overall indirect effect is 3.41, which is the product of the direct impact of mathematical mindset on mathematics motivation and mathematics motivation on mathematics performance with a p-value of less than 0.05.
On the other hand, the direct effect of a mathematical mindset on mathematics performance has a regression coefficient of 2.78 with a p-value of less than 0.05. It implies that a mathematical mindset has a significant effect on mathematics performance. These findings align with the study of Setiawan et al. [40], which asserts that the mathematical mindset, particularly the growth mindset, is a significant predictor of mathematics performance. The result is also supported by Chavez [41], who found that students who exhibited a strong growth mindset and rejected fixed intelligence beliefs achieved the highest average scores in mathematics. 
            Additionally, the Total Effect has a regression coefficient of 6.20, which is the sum of direct and indirect effects. The indirect effect is 3.41, which indicates that the mediation of mathematics motivation to the relationship between mathematical mindset and mathematics performance is about 55%. In comparison, the direct effect of mathematical mindset on mathematics performance is 45%. Since the direct effect of a mathematical mindset on performance is nonzero and is significant, the mediation exhibited in the model is partial mediation.

Table 5. Mediation Effect Analysis of students’ mathematics motivation on the relationship between mathematical mindset and mathematics performance 
	Effect 
	Estimates
	SE
	Lower CI
	Upper CI

	Indirect Effect
	3.41*
	1.07
	1.36
	5.59

	   Mathematical Mindset⟶ Mathematics Motivation
	1.24*
	0.08
	1.08
	1.41

	   Mathematics Motivation ⟶ Math Performance
	2.75*
	0.85
	1.07
	4.43

	Direct Effect
	
	
	
	

	   Mathematical Mindset⟶ Math Performance
	2.78*
	1.27
	0.27
	5.30

	Total Effect
	6.20*
	0.74
	4.74
	7.67


*p<0.05; SE=Standard Error; CI= Confidence Interval
	
To evaluate whether the existing mediation is significant, a Sobel Test was employed, and the result is presented in Table 6. Since the p-value is less than 0.05, then we reject the null hypothesis and further conclude that the mediating effect of students’ mathematics motivation on the relationship between mathematical mindset and mathematics performance is significant. 
The outcome of the study relates to the previous research of Dong et al. [42], which indicates that mathematics motivation, particularly intrinsic motivation, mediates the relationship between growth mindsets and mathematics performance. These findings suggest that a growth mindset indirectly affects mathematics performance through some aspects of motivation, which is intrinsic motivation.
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[bookmark: _Hlk196499137]Figure 2. The Mediating Effect of Mathematics Motivation on the Relationship between Mathematical Mindset and their Mathematics Performance


Table 6. Summary of Sobel Test of Mediation
	Indirect Effect 
	Estimates
	SE
	p-value

	   Mathematical Mindset ⟶ Mathematics Motivation
	1.24
	0.08
	0.002

	   Mathematics Motivation ⟶ Mathematics Performance
	2.75
	0.85
	




4. Conclusion AND RECOMMENDATIONS

4.1 Conclusions

	Based on the reflected results, the following conclusions were drawn:

1. Most of the respondents exhibit a growth mindset with some fixed mindset in learning mathematics, which means that they believe that their mathematical skills can be developed. They were confident in their ability to face challenges and recover from setbacks. They also believed in the importance of effort and receptive feedback and displayed a positive attitude towards others’ success. However, they still experience moments where they view their attitudes and abilities as somewhat fixed. 
2. Respondents displayed a high level of motivation in mathematics, which means that students were highly motivated, showing strong enthusiasm and interest in mathematics. They actively participate in math activities and approach the subject with confidence and energy.
3. Students’ performance in Mathematics fell in the satisfactory range, meaning that they developed fundamental knowledge, skills, and guidance from their teacher or peers and can transfer them flexibly through real-world tasks. 
4. A mathematical mindset has significant effects on mathematics performance. Thus, fostering growth mindset among students is crucial to improve their mathematics achievement.
5. Students’ Mathematics Motivation significantly mediates the relationship between Mathematical mindset and Mathematics Performance; hence, boosting students’ motivation in mathematics would amplify the impact of mathematical mindset towards mathematics performance.

4.2 Recommendations
	
	The following are suggested in the light of the above outcomes and conclusions.

1. [bookmark: _Hlk196407069]Given that the respondents displayed a growth mindset with some fixed mindset and challenge construct obtain the lowest mean rating, it is recommended to nurture and reinforce the existing growth mindset and also address some fixed mindset tendencies by creating a safe and supportive learning environment, which may enhance students’ confidence in facing challenges. 
2. [bookmark: _Hlk196403005]Most of the respondents exhibit a high level of mathematics motivation; it is recommended that teaching strategies be promoted to integrate ways to increase further both students’ intrinsic motivation and positive perception regarding mathematics.
3. Most of the students display a satisfactory level of performance in Mathematics. However, there were still students who underperformed in the subject; hence, creating and implementing interventions that are tailored to students’ needs is recommended. 
4. The findings of the study revealed that students’ mathematical mindset significantly affects students’ mathematics performance. It is recommended to create a supportive culture of a growth mindset among students that emphasizes the belief that abilities can grow, promotes resilience in recovering from setbacks, and instills an understanding of the relevance of effort, receptive feedback, and the inspiring nature of others’ success to help students cope with academic challenges and to improve their overall mathematics performance.
5. Mathematics motivation significantly mediates the relationship between mathematical mindset and mathematics performance. It is recommended to nurture students’ mathematics motivation to amplify the effect of a mathematical mindset on mathematics performance by designing engaging and meaningful experiences, encouraging autonomy and competence, and providing positive reinforcement to students.
6. Future researchers may further explore the interplay of students’ mathematical mindset, mathematics motivation, and mathematics performance in other divisions or regions. Investigating these variables with other non-cognitive factors in structural equation modeling is encouraged.
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