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ABSTRACT:This research investigates the creation and implementation of non-routine problem-solving skills in trigonometric identities among the students taking up Bachelor of Secondary Education, Third Year major in Mathematics at Pamantasan ng Cabuyao. It stresses the necessity to prepare future educators to think critically, creatively, and adaptively to solve complex mathematical problems. In the traditional teaching methods, the emphasis is given to the routine problem solving which hinders students’ potential to solve real life problems. This research also stresses on the need to develop a different thinking framework to solve problems.
Using a phenomenological approach, the study employed worded problem-solving tasks and semi-structured interviews to analyze students' strategies and cognitive processes. Findings revealed that students utilized systematic approaches, such as breaking problems into smaller steps, simplifying expressions, and applying fundamental trigonometric identities. Challenges included identifying appropriate identities and managing complex expressions, which students overcame through persistence, creativity, and reflective thinking.
The study proposes a framework for alternative thinking that emphasizes systematic approaches, adaptability, and critical analysis. This framework aims to enhance students' problem-solving skills and prepare them for modern educational and professional demands. The research contributes to mathematics education by offering insights into non-routine problem-solving and practical strategies for improving teaching and learning outcomes.
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1. INTRODUCTION
It is hence important in the field of studies to equip students with problem-solving skills as that which surpasses typical activities done in everyday learning. This is heft particularly when talking about the discourse on complex topics or subjects, for example, trigonometry where applied a real-world application usually requires deep understanding and the capability to solve mathematical conditions. This holds especially true for more complicated subjects like trigonometry, where real-life applications more often than not demand a deeper understanding and a capacity to deal with non-standard situations. In this regard, providing a schema upon which alternative thinking is going to be based is essential in enabling students to learn how to think critically and solve challenging problems in this case.
Identity problems in trigonometry are a vital portion of the Third Year Bachelor of Secondary Education Major in Mathematics.The students are able to identify the mathematical relationships and use them correctly in decision making. However, traditional pedagogical approaches often focus on standardized problem-solving approaches which may not enough to prepare students to meet the real-life challenges. Thus, the ability to solve non-routine problems is critical to the development of logical thinking, creative and critical reasoning, and decision-making abilities as required in real life situations [2, 3].
The Commission on Higher Education (CHED) focuses on the need to prepare students to meet personal and professional challenges. The solution to the given problem is not evident; thus, routine problem-solving processes are not applicable to it, in line with the objectives of the Commission on Higher Education (CHED) that encourage the development of critical thinking skills and creative solutions to problems. Solving a wide variety of mathematical challenges is part of a high level of proficiency in trigonometry, which helps students develop the skills they need to solve them and, therefore, advances their professional growth and viewpoints [6].
Many studies have been conducted on teaching pedagogies [7, 8, 9, 10, 11, 12], student preferences and readiness [13, 14], student motivation and attitude [15, 16, 17, 18], teachers skills, competencies, and challenges  [19, 20, 21], assessment techniques and tools [22, 23, 24, 25] and other related factors [26, 27, 28, 29, 30, 31, 32] in order to enhance students learning outcome but little was done on investigating non-routine problem-solving skills specifically in trigonometric identities. 
It is important to establish a framework for alternative thinking in order to enhance students' problem-solving skills in the field of trigonometry. This framework is intended to encourage students to use trigonometric concepts in non-standard ways, in ways that reflect a flexible manner of thinking, and from multiple perspectives. This approach encourages the development of creative and critical evaluation skills which are important in solving non-routine problems [2, 38]. 
The factors associated with teachers are important determinants of students’ performance in mathematics. Teacher attitudes, motivation and pedagogical proficiency are key determinants of student achievement, especially for understanding complex concepts. A framework based on non-routine problem-solving exercises along with real life examples has the potential to improve, to a great extent, students’ understanding of trigonometric concepts and create an environment of active learning [2, 36]. 
Outcome based education (OBE) is an innovative approach that Pamantasan ng Cabuyao (PnC) has adopted to improve the teaching and learning processes. Outcome Based Education is based on the student learning outcomes which are used as a reference for the development of curriculum, methods of teaching and assessment. This methodology is in line with the objective of enhancing students’ critical thinking and problem-solving skills in so far as problem solving in trigonometry is concerned [6].
However, challenges that are not identical to the examples provided in the trigonometric identities align more closely with the description of problems that require higher order thinking to solve because they cannot be solved through the application of surface level algorithms or concepts. This process helps to further develop students’ critical thinking skills, their flexibility, and their ability to work in unfamiliar environments. The ability to develop these skills is essential for future mathematics teachers to effectively convey information to their students [2, 39].
Research also highlights the effectiveness of using a more systematic approach to solving problems, such as Polya’s four step method, which are understand the problem, devise a plan, execute the plan, and analyze the solution. These strategies help students in the process of breaking down complex problems into their simpler components, which in turn helps them develop a more concept-based understanding of mathematics [2, 41].
Research shows that students have problems with atypical tasks, which is mainly due to them not using systematic and reflective thinking to solve the problems. As the tasks become more complex, the performance decreases which indicates the need for better pedagogical approaches and frameworks that promote the development of higher order cognitive processes [2, 38].  Thus, the present study aims to explore the relationship between students’ cognitive abilities and their performance on routine and non-routine problems within the context of instruction that incorporates expository, instructive, and interactive teachings.  Through insights gained from the VLR model and SET, this paper will examine the challenges faced by students in solving problems, the impact of cognitive abilities on their performance, and the role of instruction in shaping this process.  Furthermore, it will analyze the practices of teachers and educators that either facilitate or hinder the development of cognitive abilities necessary for solving routine and non-routine problems effectively.
It is important for effective solving of non-routine problems to only solve the problems within the context of this paper, the possession of prior knowledge and foundational skills is essential. Students who have a good grasp of mathematics are more likely to solve problems creatively as well as systematically. Therefore, it is important to build a good basis in algebra and precalculus to solve problems in trigonometry effectively [6, 38].
The ability to think creatively and to demonstrate adaptability appears to be critical for effective resolution of non-routine problems. Encouraging students to explore possible solutions and encouraging divergent thinking helps to develop students' flexibility and problem-solving skills. The qualities discussed above are critical in solving the complexity of trigonometric identities (4, 39).
Pattern recognition and visualization are very potent tools for improving the effectiveness of problem solving. The pedagogical strategies that include Worked examples, Group discussions with peers and Presentations of solutions are very effective in helping students to develop a good pattern recognition and use of concepts in new settings [39].
Persistence and adaptability are the most needed qualities in order to solve the not obviously stated problems. Resilient and adaptable students are more likely to face new challenges and find new ways of solving them. These qualities are very important in the attainment of success in mathematics education [40].
This paper highlights the importance of metacognition in solving non-routine problems as understanding one’s own thinking process is crucial. Making students reflect on their thinking process and the solutions they provide assists them to learn more and enhance their problem-solving skills. This methodology is consistent with the objectives of the present mathematics education [41].
The establishment of a framework for alternative thinking in trigonometry has the potential to effectively address the deficiencies present in contemporary teaching methodologies. Through the integration of systematic strategies, the cultivation of higher-order thinking skills, and the implementation of reflective practices, this framework has the potential to significantly enhance students' problem-solving capabilities and equip them for the challenges that lie ahead in their academic and professional journeys. This approach is consistent with the objectives set forth by CHED and contributes to the cultivation of proficient and innovative mathematics educators [2, 38, 39].
This study specifically sought to answer the following problems:
Central Question:
1. How do Third Year Bachelor of Secondary Education major in Mathematics students develop and apply non-routine problem-solving skills when faced with trigonometric identities?
Corollary Questions:
1. What specific strategies and cognitive processes do students employ to solve worded problems involving trigonometric identities using non-routine methods?
2. How do students' approaches to non-routine problem-solving in trigonometric identities reveal their understanding and application of critical thinking, creativity, and logical reasoning?
3. Based on the emerging themes, what framework in alternative learning in assessing solutions in trigonometric identities can be proposed?

2. RESEARCH METHODOLOGY
This study employed a phenomenological research design to explore the formation and application of non-routine problem-solving strategies in trigonometric identities among Third Year Bachelor of Secondary Education Major in Mathematics students at Pamantasan ng Cabuyao. The phenomenological approach was chosen because it focuses on the lived experiences of individuals, particularly how students navigate and make sense of complex mathematical situations. The purpose was to examine how students solved unconventional trigonometric problems that required critical thinking and problem-solving skills [2].
For data collection purpose, the study used problem solving tasks, and semi-structured interviews. This approach to the research gave a detailed view on how students solve problems and therefore was appropriate for use in this inquiry. The study was conducted to improve math instruction through the eyes of the students, with focus on the development of problem solving in atypical settings. The result provided significant knowledge to helped math teachers deal with problems of teaching mathematical concepts which involve problem solving, as well as creative and flexible thinking (3).
2.1. Participants
The research was conducted on third year students of Pamantasan ng Cabuyao, a state college, all taking Bachelor of Secondary Education with major in Mathematics. The entry criteria were set on pre-service teachers who are likely to teach mathematics in relatively near future. The students were concerned with improving the likelihood of handling difficult mathematical concepts such as trigonometric identities, the focus of this study.
For the current study, purposive sampling was used to select students who had taken trigonometry and were willing to solve problem solving tasks and follow up interviews. Then a simple random sampling was used to select 9 participants from the large sample. These participants were assigned into three groups based on their achievement in school: High performing students (Grades 90–100), Average performing students (Grades 80–89) and Low performing students (Grades <80).This grouping enabled us to get a good variation in problem solving capacity and to get a better picture of how students with different potential solved non routine problems [34].
This division into populations and the sampling of the approach enabled a proper assessment of how students in Third Year Bachelor of Secondary Education in Mathematics acquired and applied specific problem-solving skills in relation to trigonometric identities. The finding from this sample has implications for math teachers on how they can enhance their students’ readiness to solve math problems and explain them to their students in the classroom.
2.2. Research Instrument
The study employed two main data collection tools; these were written problem solving tasks and semi- structured interviews.  The problem-solving tasks were developed to determine students' capacity to use trigonometric identities in non-routine forms problems.  Some of the tasks included were solving problems that involved basic identities, angle sum and difference identities and other more complex trigonometric concepts.  They were written in natural language and thus called for students to use their thinking skills and to go beyond the normal problem-solving approaches [5].
Semi-structured interviews were conducted after the problem-solving tasks to gather more detailed information concerning the thinking and planning of the participants. The interviews were conducted to help the researcher identify the strategy used by the students in solving the problems, the difficulties they encountered and the strategies they used to solve those difficulties. This qualitative data provided a more detailed description of the participants' experiences and helped in the development of a cognitive framework that can be used to improve students' problem-solving skills in trigonometry [4].
2.3. Data Gathering Procedure
In the first stage, in the form of a written problem-solving activity and structured interviews, third year Mathematics students of Pamantasan ng Cabuyao were asked how they solve trigonometry problems. With the help of the students’ written responses, they were able to identify what they do in solving trigonometry problems. The research method involves students independently solving non-routine word problems which involve the use of trigonometric identities like angle sum identities, angle double identities and product to sum identities. It is evident from their written responses that they critically and creatively applied mathematical concepts in new contexts.
In the second stage, formal interviews were conducted to explore in more detail the thinking processes, plans, difficulties and facilities that students employ during problem solving. These interviews were conducted in a calm environment and were additional to the written responses. Thus, the two methods together gave a full view of the process and the manner in which students develop and employ nonroutine problem solving skills in trigonometry.
2.4. Thematic Analysis Process
The study used a six steps thematic analysis technique which was in sync with the current studies in the area of mathematics education [4, 5, 41]. The researcher started with the data, which involved transcribing and then reading through the semi structured interviews numerous times in an effort to identify patterns and insights [4]. Initial codes were created by categorizing data snippets into themes, such as systematic problem solving', 'creative strategies' and 'persistence' and achieving accurate manual coding [5]. Then, the codes were aggregated into wider levels, e.g. systematic problem‐ solving approaches, in order to effectively capture the data [41].
After coding the themes, they were reviewed for coherence and relevance by going back to the transcripts and resolving any discrepancies through refinement where ever necessary [4]. Then each theme was defined and named to relate to the central ideas, for example, in the context of systematic problem solving which was described as the ability to break down tasks into steps and develop plans [5]. Last, the themes were incorporated into the results and discussion sections and participant quotes were used to support the findings and address the research questions [41]. This is a structured way of processing the data and thus ensures that the data is thoroughly and accurately analyzed.

3. RESULT AND DISCUSSION
3.1. Systematic Problem-Solving Approach
Students used a systematic approach to solve trigonometric identity problems, breaking them down into smaller, more manageable parts and applying basic trigonometric identities to find solutions. Their responses emphasized how important it is to take that first step in problem-solving before moving on to find a solution. Student 1 mentioned,
“I always try to express the terms in sine and cosine form, as it makes the problem easier to handle.”
In a similar vein, Student 6 expressed,
“This method allows me to steer clear of errors by breaking down the problem into smaller parts to make it easier to understand.”
This approach ensured that the themes were distinct and contributed to the clarification of the data. For instance, systematic problem-solving involves dividing tasks into several steps and coming up with reasonable plans to solve problems [5].
Students obviously used a systematic way of verifying their solutions. Student 7 said,
“I check each step to see if my transformations are correct and if the left-hand side is equal to the right-hand side.”
This is a style of thinking that is quite rational and systematic, and is used mainly for non-routine problems and for verifying the solutions. The students were able to recognize patterns and solve complex mathematical problems by utilizing logical reasoning due to the structured problem-solving approach taught to them. This method helped students ‘uncomplicate’ the problems and helped them feel good about the solutions they were coming up with [5].
Furthermore, students showed the potential to change their problem-solving strategy depending on the parts of the challenge. Student 9 said,
“I first check what the problem looks like to see if it has square or fractional-like characteristics and then look for the trigonometric identity that fits it.”
Thus, the structured framework was flexible enough to assist students in solving problems in a step-by-step process and make fewer mistakes. The focus on the requirement for a systematic approach to problem-solving is a direct reflection of the importance of foundational knowledge in trigonometry since the students had to use their knowledge of basic identities to solve the solutions. Structured methods are very useful for students who are facing new tasks because they provide students with a simple way of viewing tasks [41].
One of the most crucial characteristics of the strategies used by students in solving problems was the way of addressing complicated problems. They gave a way of breaking down problems to the basic level, and every step was taken carefully. This method not only assisted in reducing some errors to some extent but also helped in developing students' confidence and their problem-solving skills. Systematic problem-solving is a good cognitive strategy that helps students solve mathematical problems [2, 5, 41].
3.2. Role of Prior Knowledge
Prior knowledge was seen as one of the major determinants of the strategies that students use in solving problems. A large number of students used their knowledge of basic trigonometric identities and algebraic methods in order to solve the difficult problems. Student 4 said,
“I went back to the basics; I looked at the basic trigonometric identities that I learnt in my first year of university and those include the Pythagorean identities and the Reciprocal identities, and I used them to solve the problems.”
In the same vein, Student 9 said,
“First I solved the problem and then compared it with a square or fraction to see which of the trigonometric identities could be similar to it.”
The result reveals that prior knowledge was utilized as a framework of reference in solving math problems, so that students could relate new math problems to previous knowledge. This emphasis on prior knowledge is critical for solving non-routine problems and facing new problems with courage [4].
Furthermore, when solving a particular kind of problem, students referred to their notes or previous knowledge. Student 2 said,
“When you meet a new identity, I try to explain it in terms of other similar identities or note down the answer.”
This evidence of active retrieval and reference means that their comprehension of it is key to their application to non-routine problems. Students who practice reviewing and applying previous knowledge are likely to be successful in complicated mathematical tasks [35].
The students’ prior knowledge assisted them in making associations and understanding the relationships between the two subjects. Student 6 said,
“This experience has underlined the role of critical thinking and the pattern recognition of items we had not even considered.”
The ability to identify patterns is also important for the development of mathematical reasoning so that students are to be able to know what approach they should use to solve a given problem. This is because pattern recognition is critical for solving non-routine problems since it helps students to develop a systematic way of thinking about the possible solutions in the process of looking for logical solutions [5].
It was found that prior knowledge is a significant predictor of the strategies that students use in solving problems. It assisted them in the formulation and expression of their ideas, such that they approached non-routine problems with courage and creativity. When prior knowledge was used, students were able to identify patterns, make comparisons with other situations, and, therefore, provide possible solutions to the problems they faced.
3.3. Persistence and Overcoming Challenges
Persistence is a critical factor in solving non-routine problems, as it enables students to overcome challenges and maintain focus when faced with unfamiliar or complex tasks. Students reported feeling overwhelmed at times but emphasized the importance of perseverance. For example, Student 1 said,
"When I get stuck, I step away and then try to solve the problem in small parts."
This approach allowed students to simplify the problem and gain a clearer understanding of the task. Similarly, Student 9 explained,
"I explain the statement and try to make it simpler, based on the language used. I then try to find what I can relate to from our daily lives."
Persistence, combined with a step-by-step approach, helped student’s complete problem sets and overcome difficulties [2].
Students also found ways to manage frustration and maintain concentration. For instance, Student 6 shared, "I take regular breaks to reduce feelings of anxiety and overwhelm and to look at the problem from a different angle." This ability to manage stress and maintain focus reflects the development of a growth mindset, which is essential for solving non-routine problems. Persistence and resilience are key qualities that enable students to learn from their mistakes and refine their problem-solving strategies [40].
Additionally, persistence allowed students to explore alternative methods when their initial strategies failed. For example, Student 8 said, "When I forgot the double angle identity, I used sum and difference identities to solve the problem." This flexibility in problem-solving demonstrates students' ability to adapt and try different approaches. A positive educational environment that encourages students to make mistakes and learn from them fosters creativity and adaptability, which are essential for solving non-routine problems [5, 40].
Through persistence, students were able to experiment with different approaches, learn from their experiences, and build confidence in their problem-solving abilities. This mindset encouraged resilience and adaptability, which are crucial for tackling complex non-routine problems. By persisting through challenges, students developed their mathematical reasoning and problem-solving skills, preparing them for future learning and problem-solving scenarios [38].
3.4 Creative and Adaptive Problem-Solving Strategies
In solving non-routine problems, students showed originality and flexibility in their problem-solving heuristics, especially when the problems were unusual or complex in nature. A number of students explained why innovation is important for creating new identities or using unorthodox approaches. Student 5 said,
“I had to use my intelligence to explain and make fractions of fractions easier to understand, which meant using other mathematical ideas.”
Student 8 explained how they solved a complex problem, saying,
“I broke the problem down into its components and then proceeded to use the tangent and cotangent identities freely to solve the problem.”
The responses indicate students’ capacity to alter their problem-solving strategies depending on the kind of problem they are faced with [4].
Students’ reaction to the situation was to see what other ways they could use to solve the problem when the first could not work. Student 2 said,
"When I had forgotten the double angle identity, I used sum and difference identities to solve the problem."
This flexibility in the approach to the problems is evidence that students are able to change their typical approaches and look for other ways to solve the problems. Adaptability is one of the elements of non-routine problem-solving, which is critical for assisting students in solving problems and producing new strategies [5].
Furthermore, students also used algebraic manipulation and visualization techniques effectively to solve the problems. For example, Student 7 said,
“I just added up fractions and moved some terms to the other side of the equal sign so that the equation became easier to solve.”
This approach shows how students are using their basic algebra and trigonometry knowledge to simplify problems and look for patterns. Effective creative problem-solving is usually a combinative approach, and the problems are considered from different angles to help students grasp the mathematical ideas on a deeper level [41].
3.5 Growth in Critical Thinking and Mathematical Reasoning
The performance of the students on items that assessed them on routine and non-routine problems showed positive developments in their critical thinking and mathematical reasoning. A large number of students were found to be competent in problem analysis, pattern recognition, and methodical reasoning throughout each step. Student 7 said,
“I look at the given equation, understand some basic identities, for example, sine squared theta + cosine squared theta = 1, and then try to solve it by breaking down the equation into parts to solve it systematically.”
This is a systematic approach to the problem, and all the transformations are logical and geared towards solving the problem. Student 3 said:
“I try to rewrite all the concepts in terms of sine and cosine as this is where I am most comfortable, and it helps to reason through the problem more easily.”
Students’ interaction with non-routine problems enhances their reflective thinking and logical reasoning, which in turn enhances their confidence and accuracy in problem-solving [36].
The students said that solving non-routine problems assisted them in the ability to recognize patterns and relate different mathematical concepts. Student 6 said that the experience helped them to improve their critical thinking skills and to see patterns that they have never seen before. Hence, the development of critical thinking and reasoning was not only applied beyond trigonometric identities but also enhanced the students’ mathematical competence in general. Critical thinking and pattern recognition are vital to solving non-routine problems because they help students approach problems systematically and come up with potentially good solutions [5].
[image: ]
Figure 1. Framework for Enhancing Non-Routine Problem-Solving Skills in Trigonometry
1. Step-by-Step Analytical Approachis important in solving complex trigonometric problems. This method involves breaking down problems into smaller, manageable parts and then systematically solving them by applying known trigonometric identities like the Pythagorean Identity or Reciprocal Identity. Students are encouraged to simplify expressions into either sine or cosine form as this makes the problem-solving process more intuitive. Guided practice and instructor modeling are crucial in assisting students in developing this systematic approach. Students learn by doing and confirming each transformation solved while solving problems, which helps them gain confidence and accuracy in their solutions. This approach has been found to improve students’ mathematical reasoning and problem-solving skills. [5].
2. Encouraging Creativity and Adaptabilityare essential in problem solving because they involve types of problems that are not routine and thus require students to use ideas that are not conventional. Students are also expected to try other approaches e.g. using conjugates, factoring or even the identities combined to solve the problem. For example, where a standard identity cannot be used, students may need to transform the expression or try several solutions. This flexibility helps to develop critical thinking and problem-solving skills. Students’ capacity to solve novel problems is also improved through creative exercises and problem variations to help them solve problems with creativity and boldness [5,4].
3. Building on Prior Knowledgeis important in solving non-routine problems since the student is able to relate new concepts with previous knowledge. In this way, students are able to make sense of the new concepts being taught since they are able to link them with their prior knowledge of fundamental trigonometric identities such as the Pythagorean and Quotient identities.  Some strategies include active recall exercises and concept mapping which help the students to build the connection between different identities and use them in new situations.  In conclusion, those students who use prior knowledge correctly are likely to solve problems correctly and with less anxiety and more creativity [35].
4. Persistence and Coping with Challengesis a key factor in solving non-routine problems and overcoming the challenges that come with it. Students are told to step back from the problem when they get stuck, make the problem simpler and try something different. Students’ stress is managed through techniques like breaking away or approaching problems with a new outlook. Thus, a growth mindset helps students to develop persistence and resilience, so that they can look at any difficulty as a learning experience. Peer collaboration and mentorship also help students in the persistence of persistence, since they can share ideas and encourage each other to solve the problems [40].
5. Developing Critical Thinking and Mathematical Reasoningare essential for solving trigonometric identity problems. Students are taught to decompose problems into logical steps, recognize patterns, and apply logical reasoning to arrive at solutions. Exercises that require students to analyze and critique problem-solving steps help them develop a deeper understanding of the underlying concepts. Non-routine problem-solving promotes metacognition and innovation, enabling students to explore multiple perspectives and refine their reasoning skills. By fostering critical thinking, students not only improve their problem-solving abilities but also prepare for future challenges in mathematics and beyond [38].

4. CONCLUSIONS
The study starts with the problem and the conclusions drawn from the result for the study.
1. The results indicate that students use both a range of heuristics as well as cognitive creativity to solve the non-routine trigonometric identity problems. First, they start by solving the problem and simplifying it as a first step and sometimes they try to change the given terms into sine and cosine for the expressions to be solved to be easier. Thereafter, they use basic trigonometric identities such as the Pythagorean, Reciprocal and Quotient Identities in order to solve the problem further. But when the problem is hard or when it concerns new identities, the student becomes more inventive and may try out different approaches like multiplying by conjugates, factoring or deriving new identities from the given ones. This approach proves their flexibility as they are able to come up with new ideas when solving the problems. Some of the cognitive processes involved are analysis, problem solving, and critical thinking which are necessary in solving problems that are not standard. In all, students apply both habitual problem-solving techniques and innovative thinking to deal with the challenges of solving non-routine problems in trigonometry.
2. Students find it difficult to deal with non-routine trigonometric identity problems and at the same time find it as a satisfying exercise. The majority of students complained of being overwhelmed by the problems especially by the ones that were new to them or the ones that needed a lot of algebraic work.  Nevertheless, students stated that isolating the problem in various ways made it easier for them to solve it. They also stressed on the need for patience and flexibility. To solve the difficulties, students usually stepped away from the problem, go back to their notes, or try another strategy which they thought could work. This is because the spirit of perseverance made the pupils stick with the problem solving until they were able to get the right solutions to the problems. In terms of growth, pupils were able to enhance their critical thinking and mathematics skills through the process of solving non-routine questions. Some students said that they enhance their confidence in problem solving and learned how to solve problems more creatively but logically. All in all, the students were able to enhance their understanding of trigonometric identities and their problem-solving ability
3. From the students’ experience with non-routine trigonometric problems, certain major themes were identified. First, there was a lot of focus on process – students used simplification of expressions and application of trigonometric identities to solve for simpler problems. This theme captures the need for a logical and sequential way of thinking through solving the problems that are not standard. Another important finding is the students’ problem-solving skills and their ability to be innovative and flexible in solving the problems. Some of the student’s strategies include the use of factors, multiplying by conjugates or coming up with new identities highlighting the flexibility of the students. Also, prior knowledge is greatly involved in their capacity to solve difficult problems. It was common for students to use knowledge of the basic trigonometric identities to help with harder problems; students used what they knew to help with parts that they did not understand when solving a problem. Persistence and coping with challenges also appeared as important factors. However, students showed perseverance by solving problems, reviewing concepts and solving the same problem using different approaches. Finally, the students’ experience revealed improvement in the critical thinking and mathematical skills. It can be noted that during the work with the non-routine problems, students enhanced their analytical skills, learned how to recognize patterns and, thus, improve their mathematical competencies. These themes capture the complexity of the problem-solving process in trigonometry and the processes through which students built up the skills to deal with problems that were not routine.
4. From the experiences and themes highlighted, a framework for the improvement of non-routine problem-solving skills in trigonometry can be suggested. This framework should consist of five components. First, a systematic approach should be promoted where students first identify and solve for the parts of the problem, simplify expressions and apply identities to the problem in a step-by-step manner. Second, the framework should also help to develop methods, creativity such and as flexibility, factoring so and that using students’ conjugates would when learn solving not the only problems how that to do use not the fit most the commonly standard used   patterns. Third, it is crucial to build on knowledge since the students’ knowledge of the basic trigonometric identities acts as a backbone while solving the problems. This should be enhanced through the practice of going back through the fundamentals and linking them to the new content. Fourth, it is also important to focus on persistence and coping with challenges. Students should be taught to solve problems by subdividing them into several parts, to pause and continue working when one is fatigued and to look for other strategies when stuck. Finally, the framework should also be to develop critical thinking and mathematical reasoning where practice of logical reasoning, recognition of patterns, and assessment of multiple answers are enhanced. With these components, the framework will assist the students to enhance their non-routine problem-solving skills in trigonometry and hence prepare them to deal with other mathematical problems which may be presented to them.

5. RECOMMENDATION
The recommendation drawn from this study were based from the significance of the study along with the result of this study.
1. Curriculum Planners: it is recommended that curriculum planners incorporate more focus on problem-solving strategies and critical thinking within the trigonometry curriculum. The study revealed that students rely heavily on fundamental identities like the Pythagorean and Reciprocal Identities but often struggle when faced with non-routine problems that require creative and adaptive thinking. Curriculum planners should design learning competencies that emphasize not only the memorization of trigonometric identities but also the application of these identities in varied, non-routine contexts. This would help students to develop creativity, flexibility and critical thinking skills and thus to help them to develop to be able to solve complicated real-life problems. Furthermore, interdisciplinary approaches that link trigonometry to other areas of mathematics and real-world applications should also be introduced to make sure that students can use their knowledge in a more extensive way.
2. Administrators: For math teachers, it is recommended that administrators fund professional development initiatives that increase the likelihood that they can teach non-routine problem-solving. Students benefit from solving problems following the systematic, creative and flexible manner described above. Therefore, administrators should support and help educators with the resources they need to incorporate the latest teaching methods for both methodical and creative approaches in the classroom. The workshops or seminars that focus on critical thinking, problem solving strategies, and how to apply trigonometry in real life settings can also be organized. Administrators should also make sure that students' critical thinking and problem-solving skills are continuously evaluated in order to monitor their development and modify their teaching strategies as necessary.
3. Mathematics Teachers: Teachers of mathematics should place an emphasis on active learning tactics that allow students to participate in problem-solving exercises that involve both routine and non-routine trigonometric issues. According to the findings of the study, students frequently rely on conventional approaches, but they have difficulties when they are required to think creatively or adaptably instead. Problems that require factoring, the use of conjugates, or the derivation of new identities are examples of the kinds of exercises that teachers should add into their lessons in order to challenge students to think beyond the identities they have remembered. Teachers should also encourage students to work together on problems and to solve problems in groups, since this can help students develop their creative and critical thinking skills. It would also be beneficial to students' understanding if they participated in regular reflection exercises, in which they explained the procedures by which they solved problems. As a final recommendation, it is suggested that professors provide students with a greater number of real-world applications of trigonometry in order to demonstrate to them how these skills are utilized outside of the classroom.
4. Students: When it comes to students, it is strongly suggested that they actively participate in exploratory problem-solving activities in order to improve their cognitive abilities and creative abilities. According to the findings of the study, students have a tendency to rely on familiar identities and procedures when confronted with non-routine challenges, which can be overwhelming. Students should constantly practice solving non-routine problems, gradually progressing from simpler to more difficult assignments, in order to strengthen their problem-solving skills. In order for students to develop the confidence necessary to apply the fundamental trigonometric principles in a variety of contexts, it is essential for them to periodically examine these concepts themselves. They will be able to cultivate a mindset that is more adaptable if they make it a practice to break down difficulties into smaller, more manageable sections and experiment with different techniques. Students should engage in collaborative learning by participating in group discussions or study groups in order to share and explore different approaches to how to solve problems. For the purpose of improving tenacity in problem-solving, it is vital to cultivate a growth mindset, which is characterized by the perception of challenges as chances for improvement.
5. Future Researchers: This study establishes a basis for future researchers to investigate alternative problem-solving frameworks in trigonometry. Future research may examine the effects of particular teaching methods that combine routine and non-routine problem-solving techniques, and assess whether these methods enhance students' overall problem-solving skills. Future research may investigate the impact of technology-based tools and mathematical software on students' problem-solving abilities in trigonometry. Researchers may investigate longitudinal studies that monitor the development of critical thinking and creativity in students as they engage with trigonometric problems over time, yielding insights into the evolution of these skills through sustained practice. Exploring the role of interdisciplinary learning, wherein students relate trigonometric concepts to fields such as physics, engineering, or real-world data, may provide valuable insights into improving student engagement and problem-solving skills.
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