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ABSTRACT


DARRIEGOLD N. VINTE and YVONNIE M. OBEÑITA. Mindanao State 
University-Sultan Naga Dimaporo. July 2026. “Technology-Based Learning 
vs. Game-Based Learning in Teaching Mathematics: A Comparative Study”.

Thesis Adviser: Dr. Gloria E. Bandala

This study, which used both experimental and descriptive design, aimed to assess the performance of Grade 9 students at Carusa Integrated School in learning Mathematics through Technology-Based Learning and Game-Based Learning Approaches. Data were analyzed using frequency, weighted mean, and t-test. Findings revealed that most parents had limited capacity to support their children academically, with nineteen (19) or (63.33%) of the fathers’ occupation were Farmers, while sixteen (16) or (53.33%) of the mothers being housewives. Despite this, students showed a positive perception of both learning approaches in the post-test, indicating improved understanding of the concepts. Notably, there was a significant difference between the pre-test and post-test scores, with Game-Based Learning yielding the highest improvement, suggesting it was more effective in enhancing student performance and engagements in Mathematics.


Keywords: Comparative study, game-based learning, perceptions, technology-  


                   based-learning 
[bookmark: _Toc198223701]CHAPTER 1

INTRODUCTION
In today's world, people heavily rely on the internet to access information, news, articles, and other learning resources. Technology has become an essential part of everyday life, especially in education, where it provides more efficient and engaging ways of learning. This approach is commonly known as Technology-Based Learning.
[bookmark: _GoBack]According to Bitner and Bitner (2019), the integration of technology in teaching and learning is considered one of the essential 21st-century skills. They emphasized that teachers in basic education must be willing to adapt and transform their traditional teaching methods to meet the demands of modern learners. Since change is a constant part of the teaching and learning process, embracing technology is crucial not only for the professional growth of educators but also for improving students' academic performance
Pho and Dinscore (2020) define Game-Based Learning as the use of game elements and principles in educational settings to increase learner engagement and participation. By incorporating the motivational aspects of games into the learning process, students are encouraged to interact with educational content in a fun, meaningful, and dynamic way. 
Game-Based Learning is not just creating games for students to play, it is designing learning activities that can incrementally introduce concepts, and guide users towards an end goal. Traditional games can incorporate competition, points, incentives, and feedback loops. These concepts have become increasingly popular in Higher Education and in libraries to engage students in learning. Mathematics has a wide-spread reputation for being the subject students hate. It’s not uncommon to hear “I hate Mathematics class” or “Mathematics is too hard” from students who are struggling. With subject such as English, or writing, marks can come from a variety of factors like creativity, spelling, style, punctuation, and more. In Mathematics, there are few opportunities to earn marks because an answer can only be right or wrong. 
[bookmark: _Toc198223003][bookmark: _Toc198223702][bookmark: _Hlk198223495]Based on the above-mentioned observations, the researchers were motivated to find out how Technology-Based Learning and Game-Based Learning affect the performance of students in learning Mathematics in the Grade 9 students of Carusa Integrated School (CIS), Pulangyuta, Kapatagan, Lanao del Norte.
[bookmark: _Toc198229864]
1.1 Statement of the Problem

         This study aimed to evaluate and compare the performance of the Grade 9 Section 1 Students of Carusa Integrated School (CIS) in performing Technology-Based Learning and Game-Based Learning in Teaching Mathematics.
         The study sought to answer the following questions;
  1. What is the Socio-Demographic Profile of the Respondents in terms of:
1.1 Parents’ Occupation;
1.2 Parents’ Educational Attainment.
  2. What are the Pre-test and Post-test Scores of the Respondents in terms of:
2.1 Technology-Based Learning;
2.2 Game-Based Learning.
  3. What is the Perception of the Respondents in Learning Mathematics using 
      Technology-Based Learning and Game -Based Learning?
  4. Is there a significant difference between the Pre-test Score of the Respondents 
      in Technology-Based Learning and Game-Based Learning Approach?
  5. Is there a significant difference between the Post-test Score of the Respondents 
      in Technology-Based Learning and Game-Based Learning Approach?
  6. Is there a significant difference between Pre-test and Post-test Scores of the 
       Respondents in Technology-Based Learning?
  7. Is there a significant difference between Pre-test and Post-test Scores of the 
      Respondents in Game-Based Learning?

[bookmark: _Toc198229865]1.2 Null Hypotheses
     	H01: There is no significant difference between the Pre-test Scores of the Respondents in Technology -Based and Game-Based Learning.
      	H02: There is no significant difference between the Post-test Scores of the Respondents in Technology-Based and Game-Based Learning.
[bookmark: _Toc198229866]
1.3 Objectives of the Study
           The general objective of this study was to determine the performance of the students in Technology-Based Learning and Game-Based Learning in teaching Mathematics.
   Specifically, this study aimed to:
1. determine the socio-demographic profile of the respondents;
2. gather the respondent’s perception of learning Mathematics specifically in Technology-Based Learning and Game-Based Learning;
3. determine the significant difference between pre-test scores of the respondents in Technology-Based and Game-Based Learning Approach in Mathematics;
4. [bookmark: _Toc198227055][bookmark: _Toc198229867] determine the significant difference between the post-test scores of the respondents in Technology-Based learning and Game-Based learning Approach in Mathematics.

1.4 Theoretical Framework 
The following theories are used in this study. Social Learning Theory by Albert Bandura (1967-1977), Constructivism by Jean Piaget (1964) and Sociocultural Theory by Lev Vygotsky.
Social Learning Theory by Albert Bandera, also known today as social cognitive theory, it explains how people learn through observation, imitation, and modeling. It emphasizes the importance of observing and modeling the behaviors, attitudes and emotional reactions of others. Social learning theory considers how both environmental and cognitive factors interact to influence human learning and behavior. He also proposed the four mediational processes: Attention, Retention, Motor reproduction, Motivation.
Constructivism by Jean Piaget is a theory of learning which suggests that people acquire Knowledge by experiencing things an in conjunction with knowledge that they already possess, “construct” their own understanding of these things. In simple terms, it suggests that we never learn anything from scratch, but rather that new information that we acquire builds on the knowledge that we already have, and this constructs a new broader understanding of the world around us. It lets the student create their own meaning and understanding by constructing sentences, reflection, and essay. It is bridging the prior knowledge of the learners to new information for the cultivation of their skills. 
Sociocultural Theory by Lev Vygotsky. The work of Lev Vygotsky (1934, 1978) has become the foundation of much research and theory in cognitive development over the past several decades, particularly what has become known as sociocultural theory. (Vygotsky’s theory comprises concepts such as culture-specific tools, private speech, and the zone of proximal development. Vygotsky believed cognitive development is influenced by cultural and social factors. He emphasized the role of social interaction in the development of mental abilities e.g., speech and reasoning in children.
Vygotsky strongly believed that community plays a central role in the process of “making meaning. “Cognitive development is a socially mediated process in which children acquire cultural values, beliefs, and problem-solving strategies through collaborative dialogues with more knowledgeable members of society. 
The more knowledgeable other (MKO) is someone who has a higher level of ability or greater understanding than the learner regarding a particular task, process, or concept.


[bookmark: _Toc198227056][bookmark: _Toc198229868]
1.5 Conceptual Framework 

           Figure 1.1 shows the conceptual framework of this study. It depicts on vivid way on what conceptual frameworks wants to convey. This explains that the focus of this study is on the effectiveness in teaching specific topics of Mathematics using Technology-Based Learning and Game-Based Learning as a learning tool to enhance Mathematics students’ performance.
As presented in the Schematic Paradigm, it consists of (3) boxes namely the input, process and output. The two boxes present the input of the study that includes the pre-test of Technology-Based Learning and Game-Based Learning. On the other hand, the process involves the treatment which is the application of Technology-Based Learning and Game-Based Learning as a learning tool. The output involves the Post-test of both Technology-Based Learning and Game-Based Learning.
        Moreover, it also consists of moderating variables such as the Respondents’ Socio-Demographic Profile in terms of Parents’ Occupation, and Parents’ Educational Attainment, and their Perception towards Mathematics specifically in Technology-Based Learning and Game-Based Learning.
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Figure 1.1 Schematic Paradigm of the Conceptual Framework of the Study     
[bookmark: _Toc198229869]
1.6 Delimitation of the Study
            This study was conducted in Carusa Integrated School, Purok-4 Carusa, Pulang Yuta, Kapatagan, Lanao del Norte. The respondents of this study were the 30 students of Grade 9 enrolled in the School Year 2024-2025.
[bookmark: _Hlk184228702]            There are different strategies in solving the topics that will be used as a learning tool in every discussion. This study only aimed to find out the effectiveness of using Technology-Based Learning and Game-Based Learning on the students’ performance in solving Mathematics topics.

[bookmark: _Toc198229870]1.7 Significance of the Study
This study was undertaken to find out if Technology-Based Learning and Game-Based Learning is effective in teaching Mathematics at Carusa Integrated School. Specifically, this study was important to the following individuals and groups who were the direct beneficiaries of the results of this investigation.
            Students. The findings of the study will serve as an overview of Mathematics, not just an interesting subject but an entertaining course. They will be informed of some factors that affect their learning of Mathematics and so this could give them the opportunity to evaluate themselves on what possible way they take to improve and develop a love for Mathematics and turn their negative perception into positive ones.  
           Teachers. The result of the study will give them information about the effectiveness of Technology-Based Learning and Game-Based Learning in teaching Mathematics. They will be informed about the performance of the students.
          Parents. Parental involvement in the education of students begins at home with the parents providing a safe and healthy environment, appropriate learning experiences, support, and a positive attitude about school. They are one of the factors about the financial support and academic support of the students, on how they provide the needs of the students especially in the modern technology like (Smart Phones, Tablets, or Personal Computer) for academic purposes. How parents can help students academically. They will be informed about the learning of the students.
          School administrators. The output of this study will give them information about the importance of the curriculum that is needed to teach, and how to teach students in solving (Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, and Proportion.). They will be informed of the performance of the teachers in teaching Mathematics using Technology-Based Learning and Game-Based Learning.
        Future Researchers. This study will serve as a future basis to conduct and research more studies about Mathematics and expand the simple undergraduate college student thesis into a future master thesis.    
[bookmark: _Toc198227057][bookmark: _Toc198229871]1.8 Definition of Terms 

                The following terms are defined conceptually and operationally to give an easy and clear understanding of the terms used in the study.
                Game-Based Learning. Game-Based Learning is a teaching method that uses the power of games to define and support learning outcomes (https://www.prodigygame.com)
                 In this study, it is a method that will be applied to perceive knowledge of the respondents when it comes to specific topics of mathematics. 
                 Mathematics Performance. It is the idea of outcomes in learning Mathematics (https://www.elmira.edu ).
                 In this study, it refers to the improvement of the students after discussion in Mathematics specifically in Technology-Based Learning and Game-Based Learning.
                 Pre-test- A preliminary test, given in advance of instruction or evaluation (https://en.wiktionary.org).
                  In this study, it is defined as a preliminary test or test to evaluate the preparedness of the students for a course of study.
                 Post-test. A test given to students after completion of an instructional program or segment and often used in conjunction with a pretest to measure their achievement and the effectiveness of the program (https://www.merriam-webster.com ).
                  In this study, it is defined as a test given to the students after completion of an instructional program or segment and used in conjunction with a pre-test to measure their achievement and the effectiveness of the program.
                     Scores. is calculated by adding up all the values in a set of numbers and then dividing by the total number of values (https://dovetail.com ).
                   In this study, it represents the pre-test and post-test scores of the respondents in Technology-Based Learning and Game-Based Learning Approach.
                     Technology-Based Learning. is a new learning method where students are taught using different digital/ICT tools such as mobile phones, computers, the internet, multimedia, tablets, and many others (https://www.researchgate.net ).
                       In this study, this refers to the different technology tools such as (Laptop with Power Point presentation, Video and Pictures Presentation, Television, Projector, Cellphone with Share Its app and Scientific Calculator app). Technology-Based Learning is the approach used by the researchers to measure learnings of student in mathematics by means of technology.
Comparative Study. involves analyzing and contrasting two or more subjects (entities, concepts, phenomena, etc.) to identify similarities and differences. It's a method used across various disciplines to gain a deeper understanding of the objects under comparison, often to explain why things are the way they are or to evaluate different options ( https://www.google.co.uk/search ).
                    In this study, the researchers aim to compare two methods used by the researchers as learning tools, to examine whether Technology-Based Learning or Game-Based Learning is more effective in learning mathematics. The scores in each method were compared to determine which of the tools was more effective.
[bookmark: _Toc198227058][bookmark: _Toc198229872]CHAPTER 2

[bookmark: _Toc198227059][bookmark: _Toc198229873]REVIEW OF RELATED LITERATURE


[bookmark: _Toc198227060][bookmark: _Toc198229874]2.1 Profile of the Respondents

  	Various demographic factors are known to be related to Mathematics 

achievements particularly in Technology-Based Learning and Game-Based 

Learning.

[bookmark: _Toc198227061][bookmark: _Toc198229875]2.1.1 Parent’s Occupation in Relation to Mathematics Performance.

[bookmark: _Hlk185534556]             Students whose parents work in professional occupations generally outperform other students in Mathematics, while students whose parents work in elementary occupations tend to underachieve compared to their peers. The strength of the relationship between parent’s occupation and student performance varies. According to this view, in conversations with their children, parents may assert that studying Mathematics is relevant for the future and might encourage their children to put more effort into the study of Mathematics (Harackiewicz et al., 2019). The relationships between academic centers and parents promote cooperative work between both, where the involvement of parents in the schoolchildren’s learning can promote the educational achievement of students (Álvarez, 2019). Low-income children also show lower levels of academic achievement in the areas of reading and Mathematics. Parental education and occupation were found to be important factors for students’ achievement in Mathematics. It was also found that parents’ occupation is directly related to their children's achievement in Mathematics (Kunwar., 2020). Parental occupation is the most determining factor of generating income which affects the overall development of young wards especially their academic development and progress (Omar and Hussain, 2021). Low-income parents and less educated parents are more likely to express lower educational expectations for their children compared to more affluent parents (Wasserman, 2019). Family habits are not deterministic (there is no straightforward alignment between family habits, capital, and a child’s science aspirations), social inequalities in the distribution of capital and differentially classed family habits combine to produce uneven (classed, racialized) patterns in children’s science aspirations and potential future participation (Plasman et al.,2021). Parental occupations can create learning opportunities through role modeling, encouragement, exposure, familiarity, and bonding (Chakravarty, 2019).

[bookmark: _Toc198227062][bookmark: _Toc198229876]2.1.2 Parents’ Educational Attainments in Relation to Mathematics 
                 Performance 

[bookmark: _Hlk185541664][bookmark: _Hlk185541095][bookmark: _Hlk185542004][bookmark: _Hlk185542473][bookmark: _Toc198227063][bookmark: _Toc198229877]                The relationship between parents’ education and their children's academic achievement focusing on father and mother educational level for their children's academic achievement, high education of father and mother positively contributes to their children's academic achievement (Idris, Hussain, and Ahmad, 2020). The most important factor associated with the educational achievement of children is related to parental educational levels, neighborhood poverty, parental occupational status and family income (Rothman, 2019). Parental involvement at home and at school, such as parents’ reading to their children at home, providing encouragement and support for learning, maintaining high aspirations and expectations for their children’s education and academic success, establishing communication, discussing school issues with their children, all have positively impacted the academic achievement of children (Turhan, 2022). Parental involvement in education is closely related to academic achievement. Even top schools cannot educate children well without positive support from children’s families. The role that parents play in children’s learning is unique and essential (Auden, 2019).  Parent Educational Attainment provides a foundation that supports children’s academic success indirectly through parents’ beliefs about and expectations for their children, as well as through the cognitive stimulation that parents provide in and outside of the home environment (Waters et al.,2021). This is because the child from an educated family has a lot of support such as a decent and good environment for academic work, parental support and guidance, enough textual and academic materials and decent feeding. He or she is likely to be sent to good schools where well-seasoned. The parental involvement significantly influenced the academic performance of students.  The said results confirm the study of Varghese et al., (2019) which states that parents who were highly involved resulted in their children’s high achievements in Mathematics. Parent and school interactions and how parent educational attainment relates to parental educational involvement in school and home. Parental educational attainment appears to also increase positive parenting behavior across a wide spectrum of child outcomes (Tang et al., 2019).

2.2 Mathematics Education
                 Mathematics Education refers to the process of teaching and learning Mathematics, with a focus on understanding, problem-solving, and the construction of Mathematical knowledge and cognitive skills. It also involves designing effective teaching environments and creating innovative assessment methods aligned with the goals of Mathematics education (Verschaffel, 2019). Mathematics is typically considered as the most objective and logical of academic disciplines. Yet, it has been widely acknowledged that Mathematical thinking is not purely logical reasoning, but influenced much by affective features (Hannula, 2020). In Mathematics education, the systematic study of the process of formulating and solving problems entails and the ways to structure problem-solving approaches to learn Mathematics (Santos, 2020). Mathematics education takes it as the study of how people learn and do Mathematics. The actual and potential relationships of Mathematics education are searching for discipline to Mathematics as a field of knowledge and activity. Mathematical problem solving has been a prominent theme and research area in the mathematics education agenda during the last four decades. Problem-solving perspectives have influenced and shaped mathematics curriculum proposals and ways to support learning environments worldwide (Tor, 2024).

[bookmark: _Toc198227064][bookmark: _Toc198229878]2.3 Perception about Technology-Based Learning 

[bookmark: _Hlk185539513][bookmark: _Toc198227065][bookmark: _Toc198229879]                According to Laitochova (2020) digital technology is rapidly developing in our time. Emerging generations should acquire knowledge and skills on how to use them effectively in everyday life, but also in their education. The use of digital technologies needs to be effectively integrated into the educational process. Digital technology becomes important in learning to enhance students’ understanding, knowledge and visualization. Technology can give benefits in learning Mathematics to motivate and excite the students. Technology has brought about revolutionary changes in all aspects of life, including interpersonal communication, the economy, the entertainment sector, and even education. Students to be appear to be dealing with changes that drastically impact both their daily lives and how they learn more than ever (Rashid, 2020). Technology can improve student mathematics performance; others have found no significant difference. One study found that Technology-Based Learning intervention, such as gamification and interactive software, resulted in improved Mathematics performance for students’ (Hillmayr et al.,2020). Additionally, technology can provide students with immediate feedback on their work, allowing them to be self-corrected and adjust more quickly. According to him also that the use of educational technology has become vital for today’s learners since it allows them to study at much faster pace.it would not have been possible if they could not use these systems and tools. The Influence of Internet technology is to promote learning and teaching of Mathematics has been more recently researched and reviewed. Technology incorporated instructional practices not only enhance the quality of teaching (Akram et al.,2021) but also enable students to develop their skills, boost their motivation, and enhance their knowledge and information efficiently. Schools today face ever-increasing demands in their attempt to ensure that students are well equipped to enter the workforce and navigate a complex world. Technology can help support learning, and it is especially useful in developing the higher order skills of critical thinking, analysis, and scientific inquiry (Hilolahon et al.,2020). Technological progress has influenced the way we acquire knowledge and learn. On the other hand, the internet provides fast access to information technology in different fields and thus, improves efficiency and saves time (Melovic et al.,2021). AI’s role in education is through its intelligent methods for tutoring, communication, analysis, assessment and evaluation of the student or learner in addition to supervision, process control and optimization (Ahmad et al.,2021). Understanding and supporting emotional processes involved in Technology-Based Learning (TBL) has become a paramount goal across different research communities focused on different types of environments (TBLEs) such as online content-management platforms (Artino, 2019). ChatGPT is recognized for its improved Mathematics capabilities and ability to increase educational success by providing users with basic knowledge of Mathematics and various topics. ChatGPT can offer comprehensive instruction and assistance in the study of geometry, and the public discourse on social media is generally positive, with enthusiasm for the use of ChatGPT in teaching Mathematics and educational settings (Wardat, 2023). The core AI knowledge that can be explored with young children is: Using large amounts of data input, AI algorithms can be continuously trained to identify patterns, make predictions, and recommend actions, even though with limitations (Yang, 2022).

2.4 Perception about Game-Based Learning
[bookmark: _Hlk185538387]              Game-Based Learning has emerged as an innovative learning technique that can increase student motivation, emotional involvement and enjoyment. Specifically, we explore the impact of gamification on planning students’ perception of learning, engagement and teamwork (Hartt, Hosseini, and Mostafapour., 2020). Game-Based Learning is not just creating games for students to play, it is designing learning activities that can incrementally introduce concepts, and guide users towards an end goal. Game-Based Mathematics Learning boosts students’ ability to reason, understand underlying concepts, and find solutions to complex Mathematics problems. Educational games motivate students to find creative solutions and drive them to accelerate their learning, having fun all the while. (Integranxt.com, 2021). Game-Based Learning incorporates game characteristics and principles into learning activities. Learning activities inspire student engagement and enthusiasm to learn (Tamosevicius, 2022). Game-Based Learning is a method of obtaining new concepts and skills using digital and non-digital games (Grace, 2019). The application of games in education can foster notable improvements in both learning and education outcomes (Kula and Syafii, 2021). According to Boctor (2020), the process by which the Game-Based Learning approach supports learning comprises two steps: First, games can motivate students to combine knowledge from various disciplines and utilize it in decision-making processes; second, students can test how game outcomes change based on the choices and decisions they make. It also allows students to communicate with other participants and discuss game-related moves; this increases coordination which, in turn, improves social association skills. According by (Watson and Yang, 2019) In the United States have encountered or perceived using games of instruction, and how teacher perception of barriers was influence by their gender, teaching level and experience with using games. Based on the study of (Yu-Ling Lu, 2020) Game-Based Learning continues to draw attention, student’s perceptions toward classroom activities are vital in influencing the quality of learning. Gamification can illustrate goals and their relevance, nudge users through guided paths, give users immediate feedback, reinforce good performance and simplify content to manageable tasks. Gamification mechanics can allow users to pursue individual goals and choose between different progress paths, while the system can adapt complexity to the user's abilities. Social gamification elements may enable social comparison and connect users to support each other and work towards a common goal (Krath et al.,2021). The educational game learning approach introduces social skills and knowledge training to address topics. Game-Based Learning has emerged as an innovative learning technique that can increase students’ motivation, emotional involvement and enjoyment (Tavares et al.,2022). Purposeful development of game design elements is needed because not all game design elements are essential for learning (Tay, 2022). Project managers need additional skills, on top of traditional project management skills, that qualify them to identify, plan, and execute projects and produce deliverables or products according to sustainability principles and objectives (Aaltonen et al.,2021). According to the literature, gamification can have a positive impact on students’ motivation and learning outcomes. Therefore, we used ready-made digital games to evaluate students’ satisfaction and willingness toward their integration in the educational process (Zhu et al.,2022). Games have been used as a learning tool for centuries. Gamification and Game-Based Learning are becoming more prominent in educational settings for several reasons. When it comes to learning, being focused and immersed can massively improve a student’s experience (Dahalan et al.,2023).
CHAPTER 3

MATERIALS AND METHODS


[bookmark: _Toc198229880]3.1 Research Design 

          The research designs that the researchers used were both descriptive and experimental design. A descriptive study is a study that uses a survey to find out the opinions or experience of a group of people by asking them a question. This is supposed to be a questionnaire, which is defined as a set of question for the purpose of gathering data or information from the respondents through survey or statistical study. It is a set of printed or written questions with a choice of answers. The descriptive study is used to find out the respondents’ perception of learning Mathematics specifically in (Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, and Proportion) using Technology-Based Learning and Game-Based Learning.
        Moreover, this study also uses experimental design because of the intervening of the variable which is the Technology-Based Learning and Game-Based Learning. In which, an experimental study is a type of evaluation that aims to determine whether a program or intervention is the intended effect on the study of the respondents. Experimental study also is a scientific method that involves introducing an intervention and observing effects.

[bookmark: _Toc198229881]3.2 Research Environment

             This study was conducted at Carusa Integrated School (CIS), located at Purok-4 Carusa, Pulang Yuta, Kapatagan, Lanao del Norte, Philippines (Figure 3. 2). CIS is composed of diverse students from diverse beliefs and diverse cultures. This Comprises an Elementary from Kindergarten to Senior High School. The school is peaceful and harmonious, where the students can really concentrate on their studies. In other words, the school environment is productive for learning. The distance between the Barangay Pulang Yuta and Carusa Integrated School is 300 meters away. The near barangay of the school are Barangay Tulatulahan, Barangay Tipolo, Barangay La Libertad, and Barangay Bansarvil 1 Kapatagan Lanao del Norte. 







































 
Figure 3.2 Location Map of Carusa Integrated School
[bookmark: _Toc198229882]


3.3 Respondents of the Study and Sampling Techniques
        
               Grade 9 section 1 students of Carusa Integrated School who are officially enrolled for the school year 2024-2025 were chosen as respondents of the study. Grade 9 section 1, which is composed of thirty (30) students are purposively chosen as the respondents to make the study more reliable. They were divided into two groups categorized as follows: Smart, Average, and Slow. Group 1 will be the Technology-Based Learning Group and on the other hand, will the Game-Based Learning Group. 
               In this study, Smart students are those who are very good at Mathematical concepts, and strategize quickly, with good retention, computational and problem-solving skills. They can easily comprehend, compute and can quickly solve problems. Average students are those who are good in Mathematical concepts, computational and problem-solving skills. They can understand and solve problems but not as quickly as the smart students’, while slow learners are those students who are poor in Mathematics concepts, computational and problem solving, who could hardly solve the Mathematical problems given to them.

3.4 [bookmark: _Toc198229883]Research Instruments	

              The instruments that were used in the gathering of data were the perceptions questionnaires and evaluation test (Pre-test and Post-test). 
            Pre-test Questionnaire: This test was used to measure and evaluate the preparedness of the students for further studies. This test consists of thirty (30) items. The purpose of pre-testing is to identify and fix any issues with the questionnaire before the study begins. The Validity of the evaluation test was consulted by the experts like the research adviser, research panel members, and subject teacher at Carusa Integrated school.
             Post-test Questionnaire: This test was used to measure and evaluate the performance of the students in Mathematics using Technology-Based Learning and Game-Based Learning as a learning tool. The thirty (30) questionnaires are based on the lessons by the researchers as they are Conducting their research study. The validity of the evaluation test was consulted by the experts like the research adviser, research panel member, and the subject-teacher at Carusa Integrated School.
            Perception Questionnaire: It contains questions pertaining to the respondents’ perception of learning Mathematics specifically in the topics using Technology-Based Learning and Game-Based Learning.






Scoring Guidelines 

1. [bookmark: _Hlk184272375]Survey Questionnaire for the students’ Perception of Learning Mathematics in Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, Proportion using Technology-Based Learning and Game-Based Learning. The questionnaire used four-point Likert Scale for the responses of the respondents to every statement. The four-point Likert Scale used in the study is adopted from Pimentel (2019).

The result of the following was interpreted as follows:

Response Option             Likert Scale            Range Interval      Verbal Description
Strongly Agree                         4                         3.51-4.00               Highly Positive
Agree                                3                         2.51-3.50                  Positive
            Disagree                              2                         1.51-2.50               Negative
      Strongly Disagree                     1                         1.00-1.50             Highly Negative

2. Pre-test and Post-test Questionnaire.

           The scoring for a research-made test in Mathematics is based on the research adviser-made scoring procedures. The questionnaire that the researchers give to their respondents is adapted. These thirty (30) items are intended to measure the knowledge of the learners in Mathematics using Technology-Based Learning and Game-Based Learning Approach, as a learning tool.
The following are the interpretation of the scores in their evaluation.






             Range of Scores                                                 Qualitative Description 

                   25-30                                                                           Excellent 

                  19-24                                                                          Very Good 

                  13-18                                                                              Good 

                   7-12                                                                                Fair
                   
                   1-6                                                                                Poor

[bookmark: _Toc198229884]

3.5 Data Gathering   
   
[bookmark: _Hlk194133711] In gathering the data of the study, the researchers asked permission first from the School Principal and class adviser to conduct the study. After the approval, the researchers facilitated and administered the pre-test together with the perception questionnaire. After the administration, the Questionnaires were retrieved analyzed, evaluated, and interpreted. Furthermore, the researchers had actual teaching for five (5) days and used Technology-Based Learning and Game-Based Learning in teaching. The topics to be discussed are (Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, and Proportion.) Which are typically related to the question given during the pre-test to measure if the students have learned something, the researchers conducted the post-test together with perceptions questionnaire. The scores of the students after taking their pre-test and post-test with the perception questionnaire score are the basis for the researchers to evaluate the individual students’ performance in (Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, and Proportion.) using Technology-Based Learning and Game-Based Learning Approach. 
                To determine the difference between pre-test and post-test scores of the respondents in teaching using Technology-Based Learning and Game-Based Learning Method, the researchers organized it by separating the scores into their respective parts. The researchers computed the gathered data using statistical tools or instruments suited to the required data (Figure 3.2).
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Together with the perception questionnaire










 Data were analyzed, evaluated,
and interpreted 





Figure 3.2 Flowcharts in the Conduct of the Study
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3.6 Data Analysis 

             The data were analyzed, evaluated, and interpreted using the following statistical tools.

1. Frequency and/or Percentage Distribution. The frequency was used to determine the distribution of the responses in each of the choices of the questionnaire of the study. Percentage distribution was used to determine the position of the respondents’ response out of the number of respondents. This was employed to determine the students’ level in their performance in their pretest and post-test. This formula was used in SOP number 1and 2 located in table 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 and 4.8 
                    Formula: P =  x 100                                               
                                                     
                                                  Where: P = Percentage 
                                                               F = Frequency 
                                                               N = the total number of respondents 
                                                               100 = constant 

2.Weighted Mean.
          This was done by getting the average response of the respondent by the weight assigned per response. Another research instrument that was used in getting the weighted mean of the student’s perception towards learning Mathematics using Technology-Based Learning and Game-Based Learning. This formula was used by the SOP number 3 located in the table 4.9, and 4.10.

      Formula: =

                                  Where:  = weighted mean
                                             summation of the frequency of response 
                                              summation of the total responses 

3. t- test. A statistical examination of two population means. A two-sample test examines whether two samples are different and is commonly used when the variances of two normal distributions and when an experiment uses a small sample size. This was done by calculating the mean and the standard deviation (SD) of the two tests. This was used to determine the difference between pre-test and post-test in the study. This formula was used in SOP number 4,5,6 and 7, located in table 4.11, 4.12,4.13 and 4.14.

            Formula: t                                       

                                                Where: = Mean of the first test

                                                             =Mean of the second test 

                                                             = Number of Respondents of the 1st Test

                                                             = Number of Respondents of the 2nd Test

                                                             = Standard Deviation of the 1st Test

                                                             = Standard Deviation of the 2nd Test 
CHAPTER 4

RESULTS AND DISCUSSION

[bookmark: _Toc198229886]4.1 Socio Demographic Profile of the Respondents 
[bookmark: _Toc198229887]4.1.1 Socio Demographic Profile in terms of Parents’ Occupation 

Occupation prestige is a component of socioeconomic status which encompasses both income and educational attainment. Occupational status reflects the educational attainment required to obtain a job and income levels. When parents have a better occupation, they make adequate provision for their children’s education. They provide economic, social, psychological and emotional support to their child, and this would make it possible for the children to perform well in their educational attainment (Shan and Hussain, 2021).
Table 4.1 presents the frequency and percentage distribution of the respondents’ fathers' occupations. The data shows that the majority, nineteen (19) or 63.33%, are farmers. In contrast, only one (1) or 3.33% of the fathers work as carpenters, military personnel, or security guards, respectively. 
This distribution indicates that most of the respondents come from agricultural or rural backgrounds, where farming is the primary source of livelihood. This may suggest that many families rely on seasonal or inconsistent income, which could influence students' access to educational resources such as tutoring, internet, or technology at home. Moreover, the low number of fathers in formal or skilled professions may reflect limited economic opportunities in the area, potentially affecting parental involvement or support in academic activities.
This means that Low-income parents and less educated parents are more likely to express lower educational expectations for their children compared to more affluent parents (Wasserman, 2019).


Table 4.1 Frequency and Percentage Distribution of the Respondents’ Fathers’      
                     Occupation (n=30)  
	        Fathers’
      Occupation                                                       
	                 Frequency 
                    (f)
	        Percentage
 (%)

	Brgy. Tanod

	2
	6.66

	Carpenter

	1
	3.3

	Construction Worker

	3
	10

	                Farmer

	19
	63.33

	                Military

	1
	3.3

	                Police

	0
	                     0

	Security Guard

	1
	3.33

	 Technician

	0
	                      0

	Tricycle Driver

	3
	                     10





Table 4.2 presents the frequency and percentage distribution of the respondents’ mothers' occupations. The data shows that the majority, sixteen (16) or 53.33%, are housewives, while four (4) or 13.33% work as Overseas Filipino Workers (OFWs).
The data implies that more than half of the respondents’ mothers are housewives, which may indicate a traditional family structure where the mother primarily takes on domestic responsibilities. This could have both positive and negative effects on students’ academic performance: on one hand, mothers who stay at home might have more time to assist with their children's learning; on the other hand, limited household income due to single-income families might restrict access to educational materials and opportunities. Additionally, the presence of Overseas Filipino Workers (OFWs) among the mothers suggests economic migration, which may provide financial support but can also lead to emotional distance or lack of parental guidance at home, potentially affecting the learners’ motivation and performance in school.
Parental occupation is the most determining factor of generating income which affects the overall development of young wards especially their academic development and progress (Omar and Hussain, 2021).



Table 4.2 Frequency and Percentage Distribution of the Respondents’ Mothers’ 
                     Occupation (n=30)
	Mothers’
Occupation
	Frequency 
(f)
	Percentage 
(%)

	BHW

	5

	16. 66

	Brgy. Kagawad

	5
	16. 66

	House Wife

	16
	53.33

	Manicurist/ Pedicurist

	0
	0 

	OFW

	4
	13. 33

	Teacher

Vendor                                            

	0

0 
	0

0
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4.1.2 Parents’ Educational Attainment 

Table 4.3 presents the educational attainment of the respondents’ fathers. The data shows that eleven (11) or 36.66% are high school graduates, while one (1) or 3.33% have reached only the elementary level and another one (1) or 3.33% have reached the college level.
The data suggests that the majority of the respondents’ fathers have attained only a high school education or less, with very few having reached college level. This relatively low educational attainment may affect how much academic support fathers can provide at home, particularly in subjects like mathematics. It may also influence the value placed on education within the household. Limited educational background could correlate with limited job opportunities, which may impact on the family's socioeconomic status and the availability of resources to support the child’s learning, especially when using Technology- or Game-Based Educational tools that may require parental guidance or digital access.
Parents educational attainment provides a foundation that supports children’s academic success indirectly through parents’ beliefs about and expectations for their children, as well as through the cognitive stimulation that parents provide in and outside of the home environment (Waters et al., 2021). 


[bookmark: _Toc198229889]Table 4.3 Frequency and Percentage Distribution of the Respondents’ Fathers’  
                     Educational Attainment (n=30)
	Fathers’ Educational      
Attainment
	    Frequency                     Percentage
          (f)                                  (%)

	Elementary Level
	                    1                                  3.33

	Elementary Graduate
	                 3                                   10

	Secondary Level
	                    10                                 33.33

	Secondary Graduate
	                    11                                 36.66

	College Level
	                     4                                  13.33

	College Graduate 
	                    1                                  3.33





Table 4.4 presents the educational attainment of the respondents’ mothers. The data shows that twelve (12) or 40% of the mothers are high school graduates, while only one (1) or 3.33% is a college graduate. This indicates that most of the respondents' mothers did not complete college, suggesting possible limitations in the family’s capacity to fully support and encourage higher education for their children.
Parental Educational Attainment is an important factor that indirectly contributes to children’s academic success—through the beliefs, expectations, and cognitive stimulation provided at home and in the broader environment.
According to Gooding (2001), the average educational level of parents has been steadily increasing, which may influence the educational outcomes of future generations.


	Mothers’ Educational     
 Attainment
	   Frequency                        Percentage
         (f)                                     (%)

	Elementary Level
	          2                                      6.66

	Elementary Graduate
	          4                                     13.33

	Secondary Level
	          8                                      26.66

	Secondary Graduate
	         12                                      40

	College Level
	          3                                       10

	College Graduate
	          1                                      3.33


Table 4.4 Frequency and Percentage Distribution of the Respondents’ Mothers’ Educational Attainment (n=30)


4.2 Pre-test Scores of the Respondents in Technology-Based Learning and Game-Based Learning Approach

The performance of students in Mathematics can be influenced by a variety of factors. A strong foundation in Mathematics concepts and skills is essential for students to perform well in Mathematics. This foundation can be developed through effective teaching and well-designed curriculum that is aligned with standards and includes a variety of instructional strategies. Additionally, motivation is another key factor in student Mathematics performance. Students who are motivated to learn Mathematics and see the relevance of Mathematics concepts to their lives are more likely to see the value in what they are learning and take an active interest in the subject. This line manifests the idea of the individual differences of the respondents. Thus, in this study the frequency and percentage distribution of the pre-test scores of the respondents revealed in Table 4.5.
 Table 4.5 shows that in Technology-Based Learning Approach, out of 30 items test, there are Twelve (12) or 80 % of the respondents got scores of 7 to 12, interpreted as fair. Three (3) or 20 % of the respondents got scores of 1 to 6 with the corresponding qualitative description of poor. Moreover, none of the respondents got scores more than 12. 
The results indicate that most students under the Technology-Based Learning Approach performed at a fair level, with a significant portion still falling under the poor category. Notably, none of the students achieved scores beyond 12, which suggests that the approach may not have been highly effective in promoting deeper understanding or mastery of the lessons. This could imply that while Technology-Based Learning tools might have offered some support, they were not sufficient on their own to significantly boost student performance. Factors such as limited access to devices, internet connectivity, or lack of guided interaction with technology may have hindered learning outcomes. This highlights the importance of combining technology with active teaching strategies or more engaging methods like Game-Based Learning.
Technology can improve student mathematics performance; others have found no significant difference. One’s study found that Technology-Based Learning intervention, such as gamification and interactive software, resulted in improved Mathematics performance for students’ (Hillmayr et al., 2020).


[bookmark: _Hlk198234138]Table 4.5 Pre-test Scores of the Respondents in Technology-Based Learning 
                 (n=15) 
	Score Range            Frequency                 Percentage
                                        (f)                              (%)
	Verbal Description

	25-30                                0                                 0          

	      Excellent

	19-24                                0                                 0          

	     Very Good

	13-18                                0                                 0        

	          Good

	7-12                                 12                              80%        

	           Fair

	1-6                                    3                              20%        
	           Poor


[bookmark: _Toc198229890]Table 4.6 shows the Game-Based Learning Approach. In the Game-Based Learning Approach, all the respondents got scores ranging from 1 to 6 with a percentage of 100 and are interpreted as poor. The pre-test results show low performance in Game-Based Learning, suggesting a weak foundation in basic concepts. This highlights the need for teachers to identify learning gaps and provide targeted support.
The data clearly shows that all students under the Game-Based Learning Approach scored in the poor range, suggesting that the method, as implemented, was not effective in supporting student learning or improving test performance. This may imply several possible issues: the games used might not have been aligned well with the learning objectives, students may have been more focused on the entertainment aspect rather than the educational content, or there may have been insufficient guidance from the teacher during the activities. Additionally, if students were unfamiliar with Game-Based Learning or lacked digital literacy skills, this could have negatively affected their ability to benefit from the approach. These results highlight the need for careful planning, appropriate game selection, and structured implementation to ensure that Game-Based Learning effectively supports academic goals.
Game-Based Learning incorporates game characteristics and principles into learning activities. Learning activities inspire students to be engaged and enthusiasm to learn. (Tamosevicius, 2022)
Table 4.6 Pre-test Scores of the Respondents in Game-Based Learning (n=15) 
	Score Range           Frequency                Percentage
                                     (f)                              (%)
	Verbal Description

	25-30                            0                                  0
	Excellent

	19-24                            0                                  0
	Very Good

	13-18                            0                                  0
	Good

	7-12                              0                                  0
	Fair

	1-6                                15                             100
	Poor






Based on the results of the pre-test, the performance of the respondents is low in learning using the different methods which are Technology-Based Learning and Game-Based Learning. It suggests that they do not have strong foundation in basic concepts about these topics. Moreover, these results can be a valuable opportunity for teachers to identify areas where students need additional support and adjust to meet the needs of individual students. 
The low performance of the respondents in the pre-test justifies the need for targeted instructional interventions using varied teaching methods such as Technology-Based Learning and Game-Based Learning. The results indicate that students lack a strong foundation in basic Mathematical concepts, which may hinder their ability to grasp more advanced lessons. This highlights the importance of using innovative and student-centered approaches that can bridge learning gaps and enhance conceptual understanding. By identifying these weaknesses early, educators are given the opportunity to tailor their teaching strategies to meet the specific needs of learners, thereby promoting more effective learning outcomes and long-term academic growth.

4.3 Post-test Scores of the Respondents in Technology-Based Learning and  
      Game-Based Learning Approach

Table 4.7 Reveals the Data Gathered for the Post-test Scores of the  
    Respondents after the Treatment. 

In Technology- Based Learning, it reflects that out 30 items test, there were seven (7) or 46. 66 % of the respondents got the scores of 7 to 12 with the corresponding qualitative description of fair. Six (6) or 40 % of the respondents got scores of 13 to 18 and are interpreted as good. Also, two (2) or 13.33 % got scores of 19 to 24 which is very good. 
The data suggests that the Technology-Based Learning Approach had a relatively positive impact on student performance. A significant number of respondents (40%) scored in the good range, and a smaller portion (13.33%) even reached the very good category. This indicates that the integration of technology into the learning process may have enhanced students' understanding and engagement, helping them achieve higher scores. The presence of learners in the fair category (46.66%) also shows that while not all students excelled, most were able to attain a basic level of proficiency. These results imply that Technology-Based Learning, when implemented effectively, can support differentiated learning outcomes and improve academic performance, especially in Mathematics. However, it also highlights the need to ensure equal access to devices and digital resources to further improve the results for those still performing at the fair level.
Digital technology becomes important in learning to enhance students’ understanding, knowledge and visualization. Technology can give benefits in learning Mathematics to motivate and excite the students (Laitochova, 2020).




Table 4.7 Post-test Scores of the Respondents in Technology-Based Learning 
	Score            Frequency                     Percentage
Range                   (f)                                   (%)
	Verbal Description


	25-30                      0                                      0          

	Excellent

	19-24                      2                                  13.33%          

	Very Good

	13-18                     6                                     40 %     
 
	Good

	7-12                       7                                   46.66%        

	Fair

	1-6                         0                                      0        

	Poor


                     (n= 15)








Table 4.8 Reveals the Data Gathered for the Post-test Scores of the   
    Respondents after the Treatment.

In Game-Based Learning it reflects that out of 30 items test, there were seven (2) or 13.33% of the respondents got scores of 25 to 30 with the corresponding qualitative description of excellent. Eight (8) or 53.33 % of the respondents got scores of 19 to 24 and are interpreted as very good. Also, five (5) or 33.33 % got scores of 13 to 18 which is good. 
The results from the Game-Based Learning Approach indicate a strong positive outcome in students' performance. Most of the respondents achieved high scores, with 13.33% reaching an excellent level, 53.33% in the very good range, and 33.33% in the good category. Notably, no students scored below 13, which suggests that the Game-Based Learning Approach was not only engaging but also effective in enhancing students' understanding and retention of the material. This implies that integrating games into the learning process can significantly motivate learners, promote active participation, and support higher-order thinking skills. The positive results highlight the potential of Game-Based Learning as a powerful instructional strategy, especially when it is aligned with clear objectives and supported by teacher facilitation.
The teacher needs to explore the impact of gamification on planning students’ perception of learning, engagement and teamwork (Hartt, Hosseini, and Mostafapour., 2020)
Table 4.8 Post-test Scores of the Respondents in Game -Based Learning 
	Score                Frequency                    Percentage
Range                     (f)                                   (%)
	Verbal               Description

	25-30                        2                                  13.33               
                     
	Excellent

	19-24                        8                                  53.33
                 
	Very Good

	13-18                        5                                  33.33 
                 
	Good

	7-12                          0                                      0
                    
	Fair

	1-6                            0                                      0
 
	Poor


                (n= 15)




	Based on the results of the post-test conducted to compare Technology-Based Learning and Game-Based Learning, Game-Based Learning was found to be more effective and efficient than Technology-Based Learning. Furthermore, the test results showed that the students in the Game-Based Learning Approach had a higher success rate in solving the problems compared to those who were in the Technology-Based Learning Approach. This indicates that Game-Based Learning is not only more interesting but effective compared to Technology-Based Learning.
The findings justify the use of Game-Based Learning as a more effective instructional approach in teaching mathematical concepts. The higher success rate observed among students in the Game-Based Learning group suggests that interactive and engaging learning environments significantly enhance student understanding and problem-solving skills. Unlike Technology-Based Learning, which may focus more on passive content delivery, Game-Based Learning encourages active participation, critical thinking, and motivation through fun and competitive elements. These factors contribute to improved academic performance, as reflected in the post-test scores. Therefore, implementing Game-Based Learning can provide both cognitive and affective benefits, making it a more suitable strategy for improving Mathematics achievement among students.
Mean Difference of Table 4.7 and 4.8
Formula: Method A- Method B
Method A: Average Score of Game -Based Learning is 316
Method B: Average Score of Technology-Based Learning is 208
Game -Based Learning - Technology-Based Learning
316-208 = 108
The Mean Difference of the two methods is 108
Therefore, Game-Based Learning was more effective than Technology-Based Learning.
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4.4 Students’ Perception of Learning Mathematics using Technology-Based   Learning and Game-Based Learning

As reflected in Table 4.9, the results show that most of the statements regarding students’ perceptions of learning Mathematics through Technology-Based Learning during the post-test are interpreted as Positive. The highest weighted mean, 3.8, falls under the Highly Positive interpretation for the statement: “I like learning by using technology tools to motivate my learning and skills.” This means the student feels more motivated and interested in learning when using tools like computers, apps, or other digital resources. There are two indicators with a weighted mean of 3.53: the statements “I feel more motivated to learn when using technology compared to the traditional method” and “I think technology will improve my overall academic performance.” These were interpreted as Highly Positive. This means that students strongly agree that using technology helps them feel more motivated and can improve their academic performance. The weighted mean of the indicator with the statement “It motivates me to explore many topics I may not have seen before” is 3.46, which is verbally interpreted as Positive. There are two indicators with a weighted mean of 3.4: the statements “I believe that gadgets are good for learning and make studying more enjoyable for me” and “It will help me understand the subject material more deeply.” These statements show that students think gadgets, like tablets or computers, are helpful for learning. They believe using Technology makes studying more fun and interesting. It also helps them understand their lessons better because they can use videos, apps, and other tools that explain the topics more clearly. The weighted mean of three indicators is 3.33, interpreted as Positive. The lowest weighted mean is 3.2, based on the statement: “I think technology helps me in improving my learning skills” which is interpreted as Positive.
Technology can provide students with immediate feedback on their work, allowing them to be self-corrected and adjust more quickly (Hillmayr et al., 2020)


Table 4.9 Respondents’ Perception of Learning Mathematics using Technology- Based Learning during Post-test (n=30)
	[bookmark: _Hlk198234625]Indicators
	Weighted Mean
	Verbal Interpretation


	 1. I believe that gadgets are good for learning and make studying more enjoyable for me.
	3.4

	Positive

	2. I think technology helps me in improving my learning skills.
	3.2
	Positive

	3. I feel more motivated to learn when using technology compared to traditional methods. 
	
3.53
	
Highly Positive

	4. I like learning by using technological tools to motivate my learning and skills.
	
3.8
	
Highly Positive

	5. I think technology will improve my overall academic performance.
	
3.53
	
Highly Positive

	6. It will help me get better results in my subjects.
	3.33
	Positive

	7. It motivates me to explore many topics I may not have seen before.
	
3.46
	Positive


Table 4.9 (continue) Respondents’ Perception of Learning Mathematics using Technology- Based Learning during Post-test (n=30)
	8. It allows me to collaborate with others easily, both on and outside of the campus.
	
3.33
	Positive

	9. It will help me understand the subject material more deeply.
	3.4
	Positive

	10. It will improve my IT/ information management skills in general.
	3.33
	Positive


Grand Weighted Mean                                3.43                             Positive




The respondents demonstrated high results on the Perception of Learning Mathematics using Game- Based Learning after being taught the topics. Moreover, Game-Based Learning showed the highest grand weighted mean of (3.46) compared to Technology-Based Learning that has only a grand weight mean of (3.43). It could be an indication that applying Game-Based Learning. The approach was effective in improving students’ understanding and performance. Game-Based Learning has emerged as an innovative learning technique that can increase student motivation, emotional involvement and enjoyment. Specifically, we explore the impact of gamification on planning students’ perception of learning, engagement and teamwork (Hartt, Hosseini, and Mostafapour., 2020)
	From a learning perspective, high post-test results suggest that students were able to apply what they had learned and demonstrate mastery of the concept. This may be a boost to students’ confidence in their ability to learn in Mathematics, which may in turn positively impact their attitudes towards the subject.
The high perception scores and post-test results justify the effectiveness of the Game-Based Learning Approach in enhancing students' learning experiences and outcomes in Mathematics. The slightly higher grand weighted mean of 3.46 compared to 3.43 for Technology-Based Learning, although numerically close, reflects a favorable student response toward Game-Based Learning. This suggests that integrating games into instruction can make learning more engaging, relatable, and enjoyable, which may lead to better comprehension and retention of concepts.   
also fosters a more supportive and encouraging learning environment.


Table 4.10 (continue)Respondents’ Perception of Learning Mathematics using Game- Based Learning during Post-test (n=30) 
	Indicators
	Weighted Mean
	Verbal Interpretation

	1. Game-Based Learning could help me learn the knowledge on mathematics.
	3.73
	Highly
Positive

	2. I prefer using games to learn compared to traditional methods in the class.
	3.4
	Positive

	3. Solving the given problems/ tasks in games is very interesting.
	3.4
	Positive

	4. I feel competent and effective when playing.
	3.13
	Positive

	5. Educational games help me to think critically.
	3.4
	Positive


Table 4.10 (continue) Respondents’ Perception of Learning Mathematics using Game- Based Learning during Post-test (n=30) 
	6.I like to learn Mathematics activities with my classmates through games.
	3.53
	Highly
Positive


	7. My ability to play the game is well-matched with the game’s challenges.
	3.26
	Positive

	8. I like learning by using games to motivate and develop my learning.
	3.46
	Positive

	9. When I am exhausted, bored and unable to pay attention in class, I like to learn by playing games.
	3.46
	Positive

	10.I believe that Game-based Learning can be applied in various learning contexts.
	3.8
	Highly
Positive


[bookmark: _Toc198229892]Grand Weighted Mean                             3.46                                                      Positive




4.5 Difference between Pre-test Scores of the Respondents in Technology- Based Learning and Game-Based Learning 

As seen in Table 4.11, the computed p-value is 0.001 at 0.05 level of significance. This implies that the null hypothesis which states that there is a no significant difference between the pre-tests of the students is not rejected. Thus, the table reveals that there is a difference between the scores of the students in their pre-test. This means that the performance of the students in the Game-Based Learning Approach was better than Technology-Based Learning Approach. The difference between the pretest scores of the respondents in Technology-Based Learning and Game-Based Learning shows that students scored higher in Technology-Based Learning. This means that before any lessons or interventions were given, students already performed better when using technology tools compared to games. It suggests that students may have been more familiar or comfortable with using technology for learning than with Game-Based Learning Approaches at the start.
The initial higher pre-test scores in the Technology-Based Learning group justify the assumption that students were more familiar and comfortable with using technology tools for learning prior to any intervention. This familiarity may have contributed to better initial performance, as students were already accustomed to navigating digital platforms and accessing information through technological means. However, the significant improvement observed in the Game-Based Learning group after the intervention indicates that, despite lower initial familiarity, this approach was more effective in enhancing understanding and engagement. Therefore, while Technology-Based Learning may offer an initial advantage due to students' prior exposure, the results justify the integration of Game-Based Learning as a valuable instructional method that can lead to greater learning gains over time.
Technology can give benefits in learning Mathematics to motivate and excite the students. Technology has brought about revolutionary changes in all aspects of life, including interpersonal communication, the economy, the entertainment sector, and even education (Laitochova, 2019).
[bookmark: _Hlk198234980]Table 4.11 Difference between the Respondents’ Pre-test Scores in the 
                       Technology-Based Learning Approach and Game-Based Learning 
                       Approach (n=15)
	p-value
	Degree of freedom
	Level of significance

	0.001*

	14
	0.05


      ⁎ significant
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4.6 Difference between the Respondents’ Post-test Scores of the Technology-        
      Based Learning Approach and Game-Based Learning Approach  

	As seen in Table 4.12, the p-value is 0.001 at 0.05 level of significance. This implies that the null hypothesis which states that there is a significant difference between the post-test scores in the Technology and Game-Based Learning Group of the students is rejected. Thus, the table reveals that there is a significant difference between the scores of the students in their post-test. This means that the performance of the students in the Game-Based Learning Approach was better than the performance of the Technology-Based Learning Approach. The difference between the post-test scores of the respondents in Technology-Based Learning and Game-Based Learning shows that students scored higher in Game-Based Learning.  This means that after the lessons or interventions, students who learned through games performed better than those who used technology tools alone. It suggests that Game-Based Learning may have been more effective in helping students understand and retain the lessons, possibly because it made learning more engaging and enjoyable.
The post-intervention results justify the effectiveness of Game-Based Learning in improving student performance compared to Technology-Based Learning alone. The higher scores achieved by students in the Game-Based Learning group suggest that this approach not only enhanced comprehension but also supported better retention of the lessons. This can be attributed to the interactive, enjoyable, and student-centered nature of games, which promote active learning, motivation, and sustained engagement. By turning abstract concepts into concrete and enjoyable activities, Game-Based Learning helps learners process information more deeply. Therefore, the use of game-based strategies is justified as a powerful tool to enhance academic performance and foster a more positive and effective learning environment.
Game-Based Learning incorporates game characteristics and principles into learning activities. Learning activities inspire student engagement and enthusiasm to learn. (Tamosevicius, 2022).





Table 4.12 Difference between the Post-test Scores in Technology Based      
                       Learning and Game-Based Learning (n=15)
	p-value
	Degree of freedom
	Level of significance

	0.001*
	14
	0.05



 ⁎ significant 




4.7 Difference between the Respondents’ Pre-test and Post-test Scores of the 
      Technology-Based Learning (n=15)

As seen in Table 4.13, the p-value is 0.001 at 0.05 level of significance. This implies that the null hypothesis which states that there is a significant difference between the pre-test and post-test scores in the Technology and Experimental Group of the students is rejected. Thus, the table reveals that there is a significant difference between the scores of the students in their pre-test and post-test scores in Technology-Based Learning. This means that the performance of the students in Technology-Based Learning during post-test is better than the pre-test scores of the students. The difference between the pre-test and post-test scores of the respondents in Technology-Based Learning shows that students scored higher in Technology-Based Learning.  This means that after the lessons or interventions, students who learned using technology tools.
The Influence of Internet technology is to promote learning and teaching of Mathematics has been more recently researched and reviewed. Technology-incorporated instructional practices not only enhance the quality of teaching (Akram et al., 2021)


[bookmark: _Hlk203136233]Table 4.13 Difference between Pre-test and Post-test Scores in Technology-Based Learning (n=15)
	p-value
	Degree of freedom
	Level of Significance

	0.006

	14
	0.05


* significant 




4.8 Difference between the Respondents’ Pre-test and Post-test Scores of the     
      Game-Based Learning (n=15)

As seen in Table 4.14, the p-value is 0.001 at 0.05 level of significance. This implies that the null hypothesis which states that there is a significant difference between the pre-test and post-test scores in Game-Based Learning of the students is rejected. Thus, the table reveals that there is a significant difference between the scores of the students in their pre-test and post-test scores in Game-Based Learning. This means that the performance of the students in Game-Based Learning during post-test is better than the pre-test scores of the students. The difference between the pre-test and post-test scores of the respondents in Game -Based Learning shows that students scored higher in Game-Based Learning during posttest.  This can be attributed to the interactive, enjoyable, and student-centered nature of games, which promote active learning, motivation, and sustained engagement. By turning abstract concepts into concrete and enjoyable activities, Game-Based Learning helps learners process information more deeply. Therefore, the use of Game-Based Strategies is justified as a powerful tool to enhance academic performance and foster a more positive and effective learning environment.
Game-Based Learning has emerged as an innovative learning technique that can increase students’ motivation, emotional involvement and enjoyment (Tavares et al. 2022)


[bookmark: _Hlk203136350]Table 4.14 Difference between Pre-test and Post-test Scores in Game-Based Learning (n=15)
	p-value
	Degree of freedom
	Level of Significance

	0.001*

	14
	0.05


* significant 
CHAPTER 5

CONCLUSION AND RECOMMENDATIONS 

[bookmark: _Toc198229895]5.1 Conclusion 

		The study found significant and large improvement in students’ learning on solving Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, and Proportion using Game-Based Learning as an intervention. The improvement is most apparent in using the formula or steps on how to solve the specific problem.
            The positive findings of this study on Game-Based Learning are hoped to provide teachers in Carusa Integrated School with an alternative approach in teaching Mathematics and gives the opportunity to broaden and enhance their pedagogy skills. Visual aid in Game-Based Learning could be helpful in guiding the different formulas regardless of the type and level of learners, as most students in the study showed an improvement and positive experience with this method than Technology-Based Learning.
[bookmark: _Toc198229896]	Therefore, the method could assist teachers in maximizing students’ learning by catering students’ different needs and preferences.




5.2 Recommendations 

The following recommendations are presented in the findings and conclusions.
1. Teachers may introduce the Game-Based Learning Approach as one of several strategies for solving (Properties of a Trapezoid, Theorem on Rhombus, Midline Theorem, Pythagorean Theorem, and Proportion).
2. Teachers may provide ample opportunities for students to practice using the method.
3. Teacher may Encourage students to explain their thinking and reasoning when using the method.
4. Students should understand the concept of different formulas and how to find the unknown of the problem. 
5. Students should Practice the Game-Based Learning Approach using the formula to solve the different shapes before moving on to more complex problems.
6. School administrators may consider implementing Game-Based Learning as a teaching tool in their school.
7. School administrators may send their teachers to be training on how to use the Game-Based Learning effectively in the classroom.
8. The parents may encourage their children in doing their assignments.
9. The parents may praise the efforts of the students and improve to build confidence.
10. Future researchers may conduct studies to evaluate the efficacy of Game-Based Learning in improving students’ Mathematics performance and investigate the potential of Game-Based Learning as a tool for teaching other Mathematics concepts.
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             Thesis Adviser                                                   Department Coordinator 
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APPENDIX G

PERMISSION LETTER TO THE CLASS ADVISER 
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Republic of the Philippines                         
Mindanao State University – LNAC Campus
Ramain, Sultan Naga Dimaporo, 9223, Lanao del Norte, Philippines
Email Address: msulnac_snd@yahoo.com
_______________________________________________________________________
February 28,2025


JOMARTHY J. LERASAN 
Carusa Integrated School 
Carusa, Pulang Yuta, Kapatagan, Lanao del Norte, Philippines

		

Greetings of Peace!

The undersigned are the third-year students from the College of Education of Mindanao State University – Lanao del Norte Agricultural College, Ramain, Sultan Naga Dimaporo, Lanao del Norte who are currently working their research entitled “Technology-Based Learning vs. Game-Based Learning in Teaching Mathematics: A Comparative Study” in partial fulfillment of the requirements for the degree of Bachelor of Secondary Education- Mathematics.

In this connection, the undersigned would like to ask permission from your good office to allow them to conduct actual teaching in Grade 9 students at 2-4 pm to gather data needed in the said study.

We are hoping for your favorable consideration and approval of this matter.

Respectfully yours,
 DARRIEGOLD N. VINTE                                                 YVONNIE M. OBEÑITA
      Student – Researcher                                                             Student – Researcher

 Noted by:					           Approved by:

 DR. GLORIA E. BANDALA                                             JOMARTHY J. LERASAN   
             Thesis Adviser                                                               Class Adviser 

APPENDIX H

PERMISSION LETTER TO THE STUDENTS
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Republic of the Philippines
Mindanao State University – LNAC Campus   
Ramain, Sultan Naga Dimaporo, 9223, Lanao del Norte, Philippines
Email Address: msulnac_snd@yahoo.com
________________________________________________________________________
February 28,2025


Dear Students: 		

Greetings of Peace!

The undersigned are the third-year students from the College of Education of Mindanao State University –Lanao del Norte Agricultural College, Ramain, Sultan Naga Dimaporo, Lanao del Norte who are currently working their research entitled “Technology-Based Learning vs. Game-Based Learning in Teaching Mathematics: A Comparative Study” in partial fulfillment of the requirements for the degree of Bachelor of Secondary Education- Mathematics.

In this connection, the undersigned would like to ask permission from your good office to allow them to conduct actual teaching in Grade 9 students at 2-4 pm to gather data needed in the said study.

We are hoping for your favorable consideration and approval of this matter.

Respectfully yours,
 DARRIEGOLD N. VINTE                                                 YVONNIE M. OBEÑITA
      Student – Researcher                                                               Student – Researcher

 Noted by:					
 DR. GLORIA E. BANDALA                                                                                  
             Thesis Adviser                                                                                                






APPENDIX I

PRE TEST QUESTIONNAIRE FOR TECHNOLOGY-BASED LEARNING


Name: _______________________________________ 
Grade & Section: ________________________      Date: ___________
 Read the questions carefully. Encircle the letter that corresponds to your answer. 
1-5 Given:        ABC, with D and E as midpoints of , respectively.                                                                                                             
1. If = 6 cm, then =______.
A) 24 cm                       B) 12 cm                   C) 6 cm                        D) 3 cm

2. If = 6.5 cm, then =______.
A)18 cm                       B) 13 cm                   C) 7 cm                        D) 3.25 cm

3. If = 7 cm, then =______.
A) 14 cm                       B) 18 cm                   C) 21 cm                        D) 28 cm

4. If = 26 cm, then =______.
A) 13 cm                      B) 9 cm                   C) 7.5 cm                        D) 6.5 cm

5.  If =10 cm, then 
A) 16 cm                      B) 26 cm                   C) 36 cm                        D) 46 cm

6. Find the diagonal of a rhombus if its area is 121cm2 and length measure of longest diagonal is 22cm.
A) 11 cm                        B) 26 cm                   C) 36 cm                      D) 46 cm

7. What is the perimeter of a rhombus whose sides are all equal to 6cm.
A) 11 cm                        B) 24 cm                   C) 36 cm                      D) 46 cm

8. Calculate the area of a rhombus having diagonals equal to 6 cm and 8 cm.
A) 24 cm2                        B) 50 cm2                 C) 36 cm2                     D) 24 cm2

9. Calculate the area of a rhombus if its base is 10 cm and height is 7 cm.
A) 70 cm2                        B) 50 cm2                 C) 60 cm2                     D) 90 cm2

10. Find the area of a rhombus is 144 cm2. If one of the diagonals is double and the other, find the length of the diagonals.
A) 70cm and 20cm  B) 12cm and 24cm  C) 60 cm and 30 cm D) 90 cm and 40 cm

11. The total weight of 15 boxes is 45 kilograms. How much would 40 boxes weigh?
A) 120 kg                    B) 130 kg               C) 80 kg                      D) 46 kg

12.A pack of six cans of coffee costs P45. How much would 15 cans of coffee cost?
A) 120                         B) 130                    C) 112.5                       D) 110.6

13. Four big water bottles can hold 8 gallons of water. How much water can ten big water bottles hold?
A) 10 gallons               B) 13 gallons          C) 30 gallons               D) 20 gallons

14. A chef made 30 donuts in 60 minutes. How long would it take him to make 90 donuts?
A) 120 minutes            B) 180 minutes       C) 130 minutes            D) 110 minutes

15. A bookstore sold 16 books in 5 days. At these rates of sales, how many days will it take the store to sell 96 books?
A) 8 days                     B) 5 days                C) 10 days                    D) 30 days

16. What is the area of a trapezoid whose bases are 181 mm and 73 mm, and heights are 75 mm.
A) 9,525 mm              B) 9,255 mm           C) 9,552 mm              D) 9,220 mm

17. In        ABCD, M= EF, a= BC, b= AD. Find the median of a trapezium with bases measuring 10 m and 12 m.
A) 5 m                         B) 11 m                    C) 15 m                    D) 20 m

18. The bases of a trapezoid are 40 and 30 m in length, and its height is 20 m, calculate its area.
            A) 700 m                    B) 500 m                C) 600 m                    D) 400 m

19. The upper base length of a trapezoid is 3 cm, the lower base length is 7 cm, and its area is 45 sq.cm. What is its height?
A) 2.5 cm                   B) 3.5 cm                C) 4.5 cm                    D) 5.5 cm

20. The upper base length of a trapezoid is 5.8 cm, the lower base length is 6.9 cm, and its height is 13.8 cm. What is its area?
A) 87. 63 ft                   B) 83.6 ft                C) 45. 5 ft                D) 55. 65 ft

21. In a right-angled triangle, the measures of the perpendicular sides are 6 cm and 11 cm. Find the length of the third side.
A)  cm                  B) cm           C)  cm           D)  cm

22. Find the Pythagorean triplet with whose one number is 6.
A) 10                             B) 8                         C) 15                      D) 18

23. A ladder is kept at 15 cm from the wall such that the top of the ladder is at the height of 8 cm from the bottom of the wall. Find the length of the wall.
A) 12                  B) 15              C) 17                    D) 18

24. Rachel bought a rug for her apartment. The rug is 11 feet long and 9 feet wide. Find the diagonal length of the rug.
A) 17 ft               B) 15 ft          C) 10 ft                 D) 8 ft

25. A 15-foot tree casts a shadow that is 8 feet long. What is the distance from the tip of the tree to the tip of its shadow?
A) 12. 3 ft           B) 15.3 ft        C) 17. 5 ft            D) 14. 2 ft

26. A quadrilateral with only one pair of parallel sides.
A) Pythagorean Theorem B) Rhombus C) Midline Theorem    D) Trapezoid

27. A quadrilateral whose four sides all have the same length. Another name is equilateral quadrilateral.
A) Proportion      B) Rhombus   C) Midline Theorem   D) Trapezoid

28. Theorem can be proven using the properties of parallel lines and congruent triangles.
A) Trapezoid      B) Rhombus     C) Proportion             D) Midline Theorem

29. It was discovered by the great mathematician Pythagoras of Samos, Egypt.
A) Midline Theorem   B) Square   C) Pythagorean Theorem   D) Rhombus

30. An equation that defines that the two given ratios are equivalent to each other.
A) Proportion           B) Extremes       C) Means          D) Ratio
                 


































APPENDIX J

PRE TEST QUESTIONNAIRE FOR GAME-BASED LEARNING


Name: _______________________________________ 
Grade & Section: ________________________      Date: ____________
Read the questions carefully. Encircle the letter that corresponds to your answer. 
1-5 Given:      ABC, with D and E as midpoints of , respectively.                                                                                                             
1. If = 6 cm, then =______.
A) 24 cm                       B) 12 cm                   C) 6 cm                        D) 3 cm

2. If = 6.5 cm, then =______.
A)18 cm                       B) 13 cm                   C) 7 cm                   D) 3.25 cm

3. If = 7 cm, then =______.
A) 14 cm                       B) 18 cm                   C) 21 cm                        D) 28 cm

4. If = 26 cm, then =______.
A) 13 cm                      B) 9 cm                   C) 7.5 cm                        D) 6.5 cm

5. If =10 cm, then 
A) 16 cm                      B) 26 cm                   C) 36 cm                        D) 46 cm

6. Find the diagonal of a rhombus if its area is 121cm2 and length measure of longest diagonal is 22cm.
A) 11 cm                        B) 26 cm                   C) 36 cm                      D) 46 cm

7. What is the perimeter of a rhombus whose sides are all equal to 6cm.
A) 11 cm                        B) 24 cm                   C) 36 cm                      D) 46 cm

8. Calculate the area of a rhombus having diagonals equal to 6 cm and 8 cm.
A) 24 cm2                        B) 50 cm2                 C) 36 cm2                     D) 24 cm2

9. Calculate the area of a rhombus if its base is 10 cm and height is 7 cm.
A) 70 cm2                        B) 50 cm2                 C) 60 cm2                     D) 90 cm2

10. Find the area of a rhombus is 144 cm2. If one of the diagonals is double and the other, find the length of the diagonals.
A) 70cm and 20cm B) 12 cm and 24 cm C) 60 cm and 30 cm D) 90 cm and 40 cm

11. The total weight of 15 boxes is 45 kilograms. How much would 40 boxes weigh?
A) 120 kg                    B) 130 kg               C) 80 kg                      D) 46 kg

12. A pack of six cans of coffee cost P45. How much would 15 cans of coffee cost?
A) 120                         B) 130                    C) 112.5                       D) 110.6

13. Four big water bottles can hold 8 gallons of water. How much water can ten big water bottles hold?
A) 10 gallons               B) 13 gallons          C) 30 gallons               D) 20 gallons

14. A chef made 30 donuts in 60 minutes. How long would it take him to make 90 donuts?
 A) 120 minutes            B) 180 minutes       C) 130 minutes            D) 110 minutes

15. A bookstore sold 16 books in 5 days. At these rates of sales, how many days will it take the store to sell 96 books?
A) 8 days                     B) 5 days                C) 10 days                    D) 30 days

16. What is the area of a trapezoid whose bases are 181 mm and 73 mm, and heights are 75 mm.
A) 9,525 mm              B) 9,255 mm           C) 9,552 mm              D) 9,220 mm

17. In        ABCD, M= EF, a= BC, b= AD. Find the median of a trapezium with bases measuring 10 m and 12 m.
A) 5 m                        B) 11 m                C) 15 m                    D) 20 m

18. The bases of a trapezoid are 40 and 30 m in length, and its height is 20 m, calculate its area.
A) 700 m                    B) 500 m                C) 600 m                    D) 400 m

19. The upper base length of a trapezoid is 3 cm, the lower base length is 7 cm, and its area is 45 sq.cm. What is its height?
A) 2.5 cm                   B) 3.5 cm                C) 4.5 cm                    D) 5.5 cm

20. The upper base length of a trapezoid is 5.8 cm, the lower base length is 6.9 cm, and its height is 13.8 cm. What is its area?
A) 87. 63 ft                   B) 83.6 ft                C) 45. 5 ft               D) 55. 65 ft

21. In a right-angled triangle, the measures of the perpendicular sides are 6 cm and 11 cm. Find the length of the third side.
A)  cm        B) cm   C)  cm         D)  cm

22. Find the Pythagorean triplet with whose one number is 6.
A) 10                   B) 8                C) 15                    D) 18

23. A ladder is kept at 15 cm from the wall such that the top of the ladder is at the height of 8 cm from the bottom of the wall. Find the length of the wall.
A) 12                  B) 15              C) 17                    D) 18

24. Rachel bought a rug for her apartment. The rug is 11 feet long and 9 feet wide. Find the diagonal length of the rug.
A) 17 ft               B) 15 ft          C) 10 ft                 D) 8 ft

25. A 15-foot tree casts a shadow that is 8 feet long. What is the distance from the tip of the tree to the tip of its shadow?
A) 12. 3 ft           B) 15.3 ft        C) 17. 5 ft            D) 14. 2 ft

26. A quadrilateral with only one pair of parallel sides.
A) Pythagorean Theorem B) Rhombus C) Midline Theorem    D) Trapezoid

27. A quadrilateral whose four sides all have the same length. Another name is equilateral quadrilateral.
A) Proportion      B) Rhombus   C) Midline Theorem   D) Trapezoid

28. Theorem can be proven using the properties of parallel lines and congruent triangles.
A) Trapezoid      B) Rhombus     C) Proportion             D) Midline Theorem

29. It was discovered by the great mathematician Pythagoras of Samos, Egypt.
A) Midline Theorem   B) Square   C) Pythagorean Theorem   D) Rhombus

30. An equation that defines that the two given ratios are equivalent to each other.
A) Proportion           B) Extremes       C) Means          D) Ratio
                 Mark Roberts, 2025 https://quizizz.com/admin/quiz


































APPENDIX K

POST-TEST QUESTIONNAIRE FOR TECHNOLOGY-BASED LEARNING


Name: _______________________________________ 
Grade & Section: ________________________      Date: ____________
 Read the questions carefully. Encircle the letter that corresponds to your answer. 
1-5 Given:         ABC, with D and E as midpoints of , respectively.                                                                                                             
1. If = 6 cm, then =______.
A) 24 cm                       B) 12 cm                   C) 6 cm                        D) 3 cm

2. If = 6.5 cm, then =______.
A) 18 cm                       B) 13 cm                   C) 7 cm                        D) 3.25 cm

3. If = 7 cm, then =______.
A) 14 cm                       B) 18 cm                   C) 21 cm                      D) 28 cm

4. If = 26 cm, then =______.
A) 13 cm                      B) 9 cm                    C) 7.5 cm                      D) 6.5 cm

5.  If =10 cm, then 
A) 16 cm                      B) 26 cm                   C) 36 cm                      D) 46 cm

6. Find the diagonal of a rhombus if its area is 121cm2 and length measure of longest                              diagonal is 22cm.
A) 11 cm                        B) 26 cm                   C) 36 cm                     D) 46 cm

7. What is the perimeter of a rhombus whose sides are all equal to 6cm.
A) 11 cm                        B) 24 cm                   C) 36 cm                      D) 46 cm

8. Calculate the area of a rhombus having diagonals equal to 6 cm and 8 cm.
A) 24 cm2                        B) 50 cm2                 C) 36 cm2                     D) 24 cm2

9. Calculate the area of a rhombus if its base is 10 cm and height is 7 cm.
A) 70 cm2                        B) 50 cm2                 C) 60 cm2                     D) 90 cm2

10. Find the area of a rhombus is 144 cm2. If one of the diagonals is double and the other, find the length of the diagonals.
A) 70 cm and 20 cm   B) 12 cm and 24 cm C) 60 cm and 30 cm D) 90 cm and 40 cm

11. The total weight of 15 boxes is 45 kilograms. How much would 40 boxes weigh?
A) 120 kg                    B) 130 kg               C) 80 kg                      D) 46 kg

12. A pack of six cans of coffee costs P45. How much would 15 cans of coffee cost?
A) 120                         B) 130                    C) 112.5                       D) 110.6

13. Four big water bottles can hold 8 gallons of water. How much water can ten big water bottles hold?
A) 10 gallons               B) 13 gallons          C) 30 gallons               D) 20 gallons

14. A chef made 30 donuts in 60 minutes. How long would it take him to make 90 donuts?
A) 120 minutes            B) 180 minutes       C) 130 minutes            D) 110 minutes

15. A bookstore sold 16 books in 5 days. At these rates of sales, how many days will it take the store to sell 96 books?
 A) 8 days                     B) 5 days                C) 10 days                    D) 30 days

16. What is the area of a trapezoid whose bases are 181 mm and 73 mm, and heights are 75 mm.
A) 9,525 mm              B) 9,255 mm           C) 9,552 mm              D) 9,220 mm

17. In      ABCD, M= EF, a= BC, b= AD. Find the median of a trapezium with bases measuring 10 m and 12 m.
 A) 5 m                        B) 11 m                C) 15 m                    D) 20 m

18. The bases of a trapezoid are 40 and 30 m in length, and its height is 20 m, calculate its area.
A) 700 m                    B) 500 m                C) 600 m                    D) 400 m

19. The upper base length of a trapezoid is 3 cm, the lower base length is 7 cm, and its area is 45 sq.cm. What is its height?
A) 2.5 cm                   B) 3.5 cm                C) 4.5 cm                    D) 5.5 cm

20. The upper base length of a trapezoid is 5.8 cm, the lower base length is 6.9 cm, and its height is 13.8 cm. What is its area?
A) 87. 63 ft         B) 83.6 ft        C) 45. 5 ft             D) 55. 65 ft

21. In a right-angled triangle, the measures of the perpendicular sides are 6 cm and 11 cm. Find the length of the third side.
A)  cm        B) cm   C)  cm         D)  cm

22. Find the Pythagorean triplet with whose one number is 6.
A) 10                   B) 8                 C) 15                    D) 18

23. A ladder is kept at a distance of 15 cm from the wall such that the top of the ladder is at the height of 8 cm from the bottom of the wall. Find the length of the wall.
A) 12                  B) 15              C) 17                    D) 18

24. Rachel bought a rug for her apartment. The rug is 11 feet long and 9 feet wide. Find the diagonal length of the rug.
A) 17 ft               B) 15 ft          C) 10 ft                 D) 8 ft

25. A 15-foot tree casts a shadow that is 8 feet long. What is the distance from the tip of the tree to the tip of its shadow?
A) 12. 3 ft           B) 15.3 ft        C) 17. 5 ft            D) 14. 2 ft

26. A quadrilateral with only one pair of parallel sides.
A) Pythagorean Theorem B) Rhombus C) Midline Theorem    D) Trapezoid

27. A quadrilateral whose four sides all have the same length. Another name is equilateral quadrilateral.
A) Proportion      B) Rhombus   C) Midline Theorem   D) Trapezoid

28. Theorem can be proven using the properties of parallel lines and congruent triangles.
A) Trapezoid      B) Rhombus     C) Proportion             D) Midline Theorem

29. It was discovered by the great mathematician Pythagoras of Samos, Egypt.
A) Midline Theorem   B) Square   C) Pythagorean Theorem   D) Rhombus

30. An equation that defines that the two given ratios are equivalent to each other.
A) Proportion           B) Extremes       C) Means          D) Ratio
      

































APPENDIX L

POST-TEST QUESTIONNAIRE FOR GAME-BASED LEARNING


Name: _______________________________________ 
Grade & Section: ________________________      Date: ____________
 Read the questions carefully. Encircle the letter that corresponds to your answer. 
1-5 Given:         ABC, with D and E as midpoints of , respectively.                                                                                                       
1. If = 6 cm, then =______.
 A)24 cm                       B) 12 cm                   C) 6 cm                        D) 3 cm

2. If = 6.5 cm, then =______.
A) 18 cm                       B) 13 cm                   C) 7 cm                        D) 3.25 cm

3. If = 7 cm, then =______.
A) 14 cm                       B) 18 cm                   C) 21 cm                      D) 28 cm

4. If = 26 cm, then =______.
A) 13 cm                      B) 9 cm                   C) 7.5 cm                        D) 6.5 cm

5.  If =10 cm, then 
A) 16 cm                      B) 26 cm                   C) 36 cm                        D) 46 cm

6. Find the diagonal of a rhombus if its area is 121cm2 and length measure of longest diagonal is 22cm.
A) 11 cm                        B) 26 cm                   C) 36 cm                      D) 46 cm

7. What is the perimeter of a rhombus whose sides are all equal to 6cm.
A) 11 cm                        B) 24 cm                   C) 36 cm                      D) 46 cm

8. Calculate the area of a rhombus having diagonals equal to 6 cm and 8 cm.
A) 24 cm2                        B) 50 cm2                 C) 36 cm2                    D) 24 cm2

9. Calculate the area of a rhombus if its base is 10 cm and height is 7 cm.
A) 70 cm2                        B) 50 cm2                 C) 60 cm2                     D) 90 cm2

10. Find the area of a rhombus is 144 cm2. If one of the diagonals is double and the other, find the length of the diagonals.
A) 70 cm and 20 cm   B) 12 cm and 24 cm   C) 60 cm and 30 cm    D) 90 cm and 40 cm

11. The total weight of 15 boxes is 45 kilograms. How much would 40 boxes weigh?
A) 120 kg                    B) 130 kg               C) 80 kg                      D) 46 kg

12. A pack of six cans of coffee costs P45. How much would 15 cans of coffee cost?
A) 120                         B) 130                    C) 112.5                       D) 110.6

13. Four big water bottles can hold 8 gallons of water. How much water can ten big water bottles hold?
A) 10 gallons             B) 13 gallons C) 30 gallons   D) 20 gallons

14. A chef made 30 donuts in 60 minutes. How long would it take him to make 90 donuts?
A) 120 minutes            B) 180 minutes    C) 130 minutes D) 110 minutes

15. A bookstore sold 16 books in 5 days. At these rates of sales, how many days will it take the store to sell 96 books?
A) 8 days                     B) 5 days                C) 10 days                    D) 30 days

16. What is the area of a trapezoid whose bases are 181 mm and 73 mm, and heights is 75 mm.
A) 9,525 mm              B) 9,255 mm           C) 9,552 mm              D) 9,220 mm

17. In        ABCD, M= EF, a= BC, b= AD. Find the median of a trapezium with bases measuring 10 m and 12 m.
A) 5 m                        B) 11 m                C) 15 m                    D) 20 m

18. The bases of a trapezoid are 40 and 30 m in length, and its height is 20 m, calculate its area.
A) 700 m                    B) 500 m                C) 600 m                    D) 400 m

19. The upper base length of a trapezoid is 3 cm, the lower base length is 7 cm, and its area is 45 sq.cm. What is its height?
 A) 2.5 cm                   B) 3.5 cm                C) 4.5 cm                    D) 5.5 cm
20. The upper base length of a trapezoid is 5.8 cm, the lower base length is 6.9 cm, and its height is 13.8 cm. What is its area?
A) 87. 63 ft                   B) 83.6 ft                C) 45. 5 ft                D) 55. 65 ft

21. In a right-angled triangle, the measures of the perpendicular sides are 6 cm and 11 cm. Find the length of the third side.
A)  cm                 B) cm           C)  cm         D)  cm

22. Find the Pythagorean triplet with whose one number is 6.
A) 10                   B) 8                C) 15                    D) 18

23. A ladder is kept at 15 cm from the wall such that the top of the ladder is at the height of 8 cm from the bottom of the wall. Find the length of the wall.
A) 12                  B) 15              C) 17                    D) 18

24. Rachel bought a rug for her apartment. The rug is 11 feet long and 9 feet wide. Find the diagonal length of the rug.
A) 17 ft               B) 15 ft          C) 10 ft                 D) 8 ft

25. A 15-foot tree casts a shadow that is 8 feet long. What is the distance from the tip of the tree to the tip of its shadow?
A) 12. 3 ft           B) 15.3 ft        C) 17. 5 ft            D) 14. 2 ft

26. A quadrilateral with only one pair of parallel sides.
 A) Pythagorean Theorem B) Rhombus C) Midline Theorem    D) Trapezoid

27. A quadrilateral whose four sides all have the same length. Another name is equilateral quadrilateral.
 A) Proportion      B) Rhombus   C) Midline Theorem   D) Trapezoid

28. Theorem can be proven using the properties of parallel lines and congruent triangles.
A) Trapezoid      B) Rhombus     C) Proportion             D) Midline Theorem

29. It was discovered by the great mathematician Pythagoras of Samos, Egypt.
A) Midline Theorem   B) Square   C) Pythagorean Theorem   D) Rhombus

30. An equation that defines that the two given ratios are equivalent to each other.
A) Proportion           B) Extremes       C) Means          D) Ratio
                          

































APPENDIX M

[bookmark: _Hlk198271814][bookmark: _Hlk189490361]SURVEY QUESTIONNAIRE FOR TECHNOLOGY- BASED LEANING APPROACH


Name: _____________________________________ Date_____________
Grade Level and Section: _________________
Direction: Using the four- point Likert scale by Pimentel shown below. Rate the following questions by placing a check (✓) in the box. Please answer the question honestly. Do not leave each item without an answer.

        Likert Scale                                                             Verbal Description 
                4                                                                        Strongly Agree
                3                                                                                Agree             
                2                                                                               Disagree
                1                                                                      Strongly Disagree
   
	
Indicators
	
Strongly Agree
(4)
	
   
Agree                                                                                               (3)
	

Disagree   
          (2)
	                                                                      Strongly Disagree
             (1)

	1. I believe that gadgets are good for learning and make studying more enjoyable for me.
	
	
	
	

	2. I think technology helps me in improving my learning skills.
	
	
	
	

	3. I feel more motivated to learn when using technology compared to traditional method. 
	
	
	
	

	4. I like learning by using technology tools to motivate my learning and skills.
	
	
	
	

	5. I think technology will improve my overall academic performance.
	
	
	
	

	6. It will help me get better results in my subjects.
	
	
	
	

	7. It motivates me to explore many topics I may not have seen before.
	
	
	
	

	8. It allows me to collaborate with others easily, both on and outside of the campus. 
	
	
	
	

	9. It will help me understand the subject material more deeply.
	
	
	
	

	10. It will improve my IT/ information management skills in general.
	
	
	
	














APPENDIX N

SURVEY QUESTIONNAIRE FOR GAME-BASED LEARNING APPROACH 


Name:______________________________________________ Date: _____________
Grade Level and Section: _________________
Direction: Using the four- point Likert scale by Pimentel shown below. Rate the following questions by placing a check (✓) in the box. Please answer the question honestly. Do not leave each item without an answer.
        Likert Scale                                                                             Verbal Description 
                4                                                                                         Strongly Agree
                3                                                                                                Agree
                2                                                                                             Disagree
                1                                                                                      Strongly Disagree
		
      Indicators

	
Strongly Agree
(4)
	

Agree
(3)
	

    Disagree
(2)
	
 Strongly Disagree
      (1)

	1. Game-Based Learning could help me learn the knowledge on mathematics.
	
	
	
	

	2. I prefer using games to learn compared to traditional methods in the class. 
	
	
	
	

	3. Solving the given problems/ tasks in games is very interesting.
	
	
	
	

	4. I feel competent and effective when playing 
	
	
	
	

	5. Educational games help me to think critically.
	
	
	
	

	6. I like to learn Mathematics activities with my classmates through games.
	
	
	
	

	7. My ability to play the game is well-matched with the game’s challenges.
	
	
	
	

	8. I like learning by using games to motivate and develop my learning.
	
	
	
	

	9. When I am exhausted, bored and unable to pay attention in class, I like to learn by playing games.
	
	
	
	

	10. I believe that Game-based learning can be applied in various learning contexts.
	
	
	
	






















APPENDIX O

LESSON PLAN FOR TECHNOLOGY-BASED LEARNING AND GAME-BASED LEARNING


Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School	                                     Quarter:  3rdQuarter
Grade: 9								

A DETAILED LESSON PLAN
(Technology- Based Learning)

OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define trapezoid. 
                b. solve word problems involving the area and median of a trapezoid.
                c. relate the application of the properties of a trapezoid in their daily life     
                    scenario.

SUBJECT MATTER
              A. Topic: Properties of a Trapezoid
             B. References: https://www.scribd.com/document
C. Materials: Laptop, PowerPoint Presentation, Video and Presentation,   Projector, Cellphone with Scientific Calculator app, Chalk, and Tape.

D. Teaching Strategies: Technology-based Learning, Work Examples, 
Individual Learning, Collaborative Learning, and Questioning Method.

E. Values Integration: Cooperation, Participation, Collaboration, and Mutual Respect, Teamwork, and Decision-making.
 
III. LEARNING PROCEDURE 
	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	A. Preliminary Activities
1. Prayer
Let us all stand.
(Teacher will call student to lead the prayer.)
(Voice- Invocation)










2. Greetings 
Good morning class!

how are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

Class, do we have absent today?

4. Collecting of Assignments

Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review
Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

What is triangle?

What is the formula for finding the area of triangle?
Ok very good!

Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

Unlocking of Difficulties

Quadrilateral- a closed shape and a type of polygon that has four sides, four vertices and four angles.

Trapezium- is a two-dimensional quadrilateral with one pair of sides that are parallel. The parallel sides of a trapezium are called 'bases'.
            
Motivation

Before we proceed to our main topic let’s have an activity. In this activity, I will group you into three groups and each group will guess the words in the Scramble Word. I will share a picture activity on your cellphone for to have an easy way to find the words. The groups who will be finished first, with the correct answers, will receive a reward after class. I will give you 5 minutes to complete this game. After 5 minutes, the representative of each group will present the work of their group.
(The teacher will divide the class in four groups and give each group an area to do the activity.)
Are you ready class? 

Timers start now! 
(Video with 5 minutes timer)

Activity: Scramble Word 
                           
                  (Picture Presentation)
                       Scramble Word
	Q
	T
	R
	I
	E
	N
	O
	R
	S
	T
	H
	E
	T
	F

	U
	H
	E
	I
	G
	H
	T
	C
	Q
	H
	T
	O
	P
	C

	A
	Y
	I
	I
	F
	V
	Q
	B
	S
	E
	U
	S
	Z
	F

	D
	G
	C
	P
	A
	B
	A
	S
	E
	O
	S
	U
	R
	B

	R
	D
	T
	Y
	S
	N
	M
	K
	Y
	R
	D
	R
	Q
	N

	I
	A
	G
	E
	S
	I
	D
	E
	F
	E
	A
	Y
	E
	M

	L
	E
	D
	U
	Z
	O
	U
	L
	D
	M
	F
	L
	U
	K

	A
	I
	E
	A
	X
	P
	P
	G
	E
	R
	T
	Y
	U
	I

	T
	R
	A
	P
	E
	Z
	O
	I
	D
	M
	M
	D
	E
	Y

	E
	S
	D
	E
	E
	F
	D
	W
	E
	C
	A
	I
	I
	L

	R
	S
	F
	D
	E
	E
	A
	D
	F
	I
	L
	L
	U
	O

	A
	H
	N
	G
	C
	E
	F
	E
	A
	E
	R
	G
	K
	Y

	L
	I
	N
	E
	E
	R
	E
	D
	N
	M
	B
	L
	I
	G



Time’s up! You may now post your answer on the board. Group 1 will present their answer first. 

Very good group 1. Let’s give them “Fire Clap” Everybody, do the “Fire Clap”.


Next, group 2.

Very well said group 2. Let’s give them “Good Job Clap” Everybody, do the “Good Job Clap”.
Next, group 3.

Excellent group3. Let’s give their group a “Water Clap” Everybody, do the “Water Clap”

Okay very good! The hidden words are: (Quadrilateral, Sides, Trapezoid, Line, Base and Height.) This will be some keywords that related to our topic for today. 
How do you find the activity? Is it hard or it is easy? Why? 

4.Discussion 
                Properties of a Trapezoid
              (PowerPoint Presentation)
In this morning, we are going to discuss our topic Properties of a Trapezoid. A trapezoid, also known as a trapezium, it is a flat closed shape having 4 straight sides, with one pair of parallel sides. The parallel sides of a trapezium are known as the bases, and its not parallel sides are called legs. A trapezium can also have parallel legs.
Yes, student A? 

Okay thank you for asking student A.

So, the height of a trapezoid is the distance between Its bases. And the bases are the parallel sides of a trapezoid.

Let’s proceed to the properties of a trapezoid.
Properties of a Trapezoid 
(PowerPoint Presentation)
Has four sides and four angles.
One pair of opposite sides are parallel (short and long base)
Adjacent angles add up to 1800 
The median is parallel to the bases and divides the non- parallel sides (the legs) equally.
Example:
                        A     short base      D   Median

              Leg 1                                Leg 2
                  E                                     F

             B                Long base            C

 Has four sides and four angles; in trapezoid ABCD, AB, BC, CD, and DA are the four sides making angles
∠DAB, ∠ABC, ∠BCD, and ∠CDA.
Has one pair of parallel sides. The two parallel sides are the bases while the non-parallel sides are the legs: here, AD= short base, BC= long base, while AB= Leg 1 and CD= Leg 2, and AD ∥ BC.
The adjacent angles add up to 1800; so ∠DAB + ∠ABC = 1800, ∠ABC + ∠BCD = 1800, ∠BCD + ∠CDA = 1800, and ∠CDA + DAB = 1800
The median is parallel to the two bases and divides the non- parallel sides into two equal parts: so, EF ∥ AD and EF ∥ BC
Formulas 
Median- It is the line segment mid-way between the two bases. It is also called a midline or mid-segment. The formula is given below: 



Median of a Trapezoid
                    A                             D 
Median

              
             E                                        F
             
        B                                                  C
 
Formula: Median (M) =  (a + b) 
           here, a= long base, b= short base
In        ABCD, M= EF, a= BC, b= AD
Example 1: Find the median of a trapezium with bases measuring 7 m and 9 m.
Solution: 
As we know, 
Median (M) =  (a + b), here a= 9 m and b= 7 m
M=  (9 + 7) m
M=  m
M= 8m
Note class, if you have cellphone with scientific calculator, you can use that one to solve the problem easily
Did you understand class?
Now, lets proceed for finding the area of a trapezoid.
Okay! Class, I will be going to demonstrate how to use the formula to find the area of a trapezoid. 
I have here an example of trapezoid related to finding the area.
Explain the formula for finding the area of a trapezoid: Area = x (base 1 + base 2) x height.

(The teacher flashes the example on the tv screen.)

Example 1: Suppose we have a trapezoid with base 1 is equal to 5 units, base 2 is equal to 9 units, and a height of 4 units.


                           5 

              4


                             9


 We can use the formula as follows:
 Area =  x (base 1 + base 2) x height.
A=  x (5+ 9) x 4
A=  x 14 x 4
A= 28 square units 
Therefore, the area of the Trapezoid is 28 square units. 
Did you understand class?

Do have any questions and clarifications?
If no more questions, let’s have a quiz.

D. Application
      (Individual activity)
  (Flashing Word Problem on the Tv Screen)
Now let's have an individual activity,
Get 1/2 sheet of paper and answer the following problem.
Let’s apply the formula of Trapezoid to solve the following problem. 
Suppose we have a trapezoid with base 1 equal to 10 cm, base 2 equal to 6 units, and a height of 8 units. (Draw, Labelled and find the area of a Trapezoid.)

The height of a trapezoid is 10 cm. The lengths of its two parallel sides are 6 cm and 12 cm. Find its area.

The longer base of a trapezoid is three times the length of the shorter base. The height of the trapezoid is 4 cm, and its area is 48 square centimeters. Find the lengths of the two bases. 

A trapezoid has an area of 72 square meters. Its shorter base is 8 meters long, and the height of the trapezoid is 9 meters. Find the length of the longer base.
The height of a trapezoid is 11 cm. The lengths of its two parallel sides are 9 cm and 18 cm. Find its area.

                              9 cm

              12cm


                              19 cm
Are you done class?
Counterclockwise
If you want to answer show your solution and type your answer in laptop to display it on the tv screen.
Who wants to answer?
Answer Key: 
A=  x (base 1 + base 2) x height.
            A=  x (10 + 6) x 8 = A=  x 16 x 8
            A= 64 square centimeters
A= (6 cm + 12 cm) x  = 90
A= 90

  48= (b1 + 3b1) x = 
48= 2b1x 4 = b 1 = 6 cm 
Therefore, b2= 3 x b1 = 18 cm so, the lengths of two bases are 6 cm and 18 cm.
 A= (b1 + b2) x  = 72 square meters
72= (8 + b2) 
b 2 = 8 meters 

 A=  x (base 1 + base 2) x height.
A=  x (9cm + 19 cm) x 12cm
A=  x 28 cm x 12 cm
A= 168 cm2
Very good class let’s give ourselves a round of applause
Did you now understand our lesson this morning?
Do you have any clarification or question? 

E. Generalization 
Alright! It seems that you really understand our lesson this morning. To sum up our lesson today, again what is trapezoid? 

Excellent!

What is the formula for finding the area of Trapezoid?

In what application does the properties of a trapezoid will be applied?






Very well said!
Now, Let’s have a quiz
IV.EVALUATION
(Flashing a quiz for finding an area of a trapezoid on the tv screen.)
           Directions: On 1 whole sheet of paper, Solve the following problem using the formula of a trapezoid.
Test 1: Find the area of a trapezoid.
1. If a= 4.5 in, b= 6 in, h= 2.5 in, calculate the area of a trapezoid.
                               4.5 in         2.5 in

   
                                                2.
                                      6 in
       2.                   4 mm                    8mm

              
  
                             7 mm    
  
        3.                  20 ft                             10.5 ft              





                             30 ft
Test 2: Find the median of a trapezoid.

         4.              5 km                   



                         22.7 km

          
          5.             11 m                           





                            20 m

Are you done class? 

Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?
Before we dismiss our class today, I will give you an assignment and pass it next meeting.

Assignment: Draw an object that represent a shape of a trapezoid?
(20 pts)
Write your assignment on your assignment notebook.




Goodbye Class see you next meeting.
	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good morning, ma'am.

We're fine ma'am 




(The students arrange the chairs and pick up some pieces of papers).




(Student answer may vary)




(The students pass their assignment)


Yes Ma’am




 

A triangle is a three-sided polygon that consists of three edges and three vertices.

The formula is ½ (base x height)

 





































Yes Ma’am 









(Each group are starting to find the word in scramble word)












(The representative of group 1 will present their answers.)

(All students do the “Fire Clap”.)


(The representative of group 2 will present their answers.)


(Students will do the “Good Job Clap”.)

(Students will do the “Water Clap”.)







(Quadrilateral, Sides, Trapezoid, Line, Base and Height.)


(Students answers may vary.)





(The students will listen carefully)








How can we identify the base and height of a trapezoid?






















































                            























Yes Ma’am 
















(The students will listen carefully)




















Yes Ma’am 

None, Ma’am 












(The students will solve the given problem)




























Yes ma'am 

(The students raise their hands)

(Student A raise her hands to solve and typed her final answer on the laptop to display it on the Tv screen.)

(Student B raise his hands to solve and typed her final answer on the laptop to display it on the Tv screen.)

(Student C raise her hands to solve and typed her final answer on the laptop to display it on the Tv screen.)

(Student D raise her hands to solve and typed her final answer on the laptop to display it on the Tv screen.)

(Students E raise her hands to solve and typed her final answer on the laptop to display it on the Tv screen.)








(The students clap)

Yes Ma’am

None, Ma’am







Trapezoid is a flat closed shape having 4 straight sides, with one pair of parallel sides.

A=  x (base 1 + base 2) x height.


few examples for the application of properties of a trapezoid is useful for Architecture: Isosceles trapezoids are commonly employed in architectural designs, particularly in the construction of roofs and windows.









































Yes Ma’am

Yes Ma’am















Goodbye ma’am and thank you for teaching us.


             




















Student Teacher: Vinte, Darriegold N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter: 3rdQuarter
Grade: 9								 

A DETAILED LESSON PLAN
(Game - Based Learning) 
 

I. OBJECTIVES
                At the end of the lesson, the students are expected to:
            a. define trapezoid through games.  
            b. solve word problems involving the theorem on trapezoid using games.
            c. relate the application of theorem on trapezoid in their daily life scenario.


II. SUBJECT MATTER
              A. Topic: Quadrilateral (Properties of a Trapezoid)
             B. References: https://www.scribd.com/document
C. Materials: Visual Aid, Printed Pictures, Chalkboard, Chalk, and    Tape, Paper box
D. Teaching Strategies: Game-based Learning, Work Examples,  
 Individual Learning, Collaborative Learning, and Questioning Method.
       E. Values Integration: Cooperation, Participation, Collaboration, and Mutual Respect, Teamwork, and Decision-making.
 
III. LEARNING PROCEDURE 
	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	A. Preliminary Activities
1. Prayer
Let us all stand.
(Teacher will call student to lead the prayer.)
                     









2. Greetings 
· Good afternoon class!

· how are you today?

· Very Good! It’s good to hear that you are all fine.

· Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

Class, do we have an absent today?

4. Collecting of Assignments

· Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
· Are all Papers in?

5. Review 

· Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

· What is triangle?



· What is the formula for finding the area of triangle?

· Ok very good!

· Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

1.Unlocking of Difficulties
 
                   (Individual Learning)

Now, we are going to have a game. This game is called “Scramble Word”, and all you have to do is to guess the word and understand what it is all about. (Individual learning)

                  Are you ready class? 
                   So now let’s start
                       (Visual Aid)
                    
· 1.LEARQUARIDALT- a closed shape and a type of polygon that has four sides, four vertices and four angles.

· Quadrilateral- a closed shape and a type of polygon that has four sides, four vertices and four angles.

            Good job, nice guess

· 2. MTRAPZIEUM- is a two- only dimensional quadrilateral with one pair of sides parallel. 

· Trapezium- is a two-dimensional quadrilateral with one pair of sides that are parallel. The parallel sides of a trapezium are called 'bases'.

2.Motivation

· Before we proceed to our main topic let’s have another game. This game is called “4 Pics 1 Word”. In this game, I will group you into three groups and each group will guess the hidden words in the pictures. I will give a printed picture to each group for you to have an easy way to find the words. The groups who can finished first, with the correct answers, will receive a reward after the class. I will give you 5 minutes to complete this game. After 5 minutes, the representative of each group will present the work of their group.
(The teacher will divide the class in four groups and give each group an area to do the game.)
· Are you ready class? 

· Timers start now! 

Activity: 4 Pics 1 Word
                           
                      (Printed Pictures)
                       4 Pics 1 Word

                                  




· Time’s up! You may now post your answer on the board. Group 1 will present their answer first. 
· Very good group 1. Let’s give them “Fire Clap” Everybody, do the “Fire Clap”.

· Next, group 2.


· Very well said group 2. Let’s give them “Good Job Clap” Everybody, do the “Good Job Clap”.

· Next, group 3.



· Excellent group3. Let’s give their group a “Water Clap” Everybody, do the “Water Clap”


· Okay very good! The answer is Trapezoid: This will be our topic for today. 
· How do you find the game? Is it difficult or easy? Why? 

4.Discussion 
               Properties of a Trapezoid
                         (Visual Aid)
This afternoon, we will be having a game as part of our discussion on the "Properties of a Trapezoid."
· Our game is called the “Trapezoid Puzzle Challenge.”
·  I will divide you into three groups: Group 1 will be on the right side, Group 2 will be on the left side, and the students in the center will be Group 3. Please choose a leader for your group who will share your group's output.
·  Each group will receive a box containing different shapes. Your task is to arrange the puzzle pieces to form a trapezoid shape. Once you've completed your puzzle, paste it onto the bond paper and post it on the blackboard. Then, make a yell to signal that you are finished with the game.
·  Afterward, the leader and the members will explain the characteristics and properties of a trapezoid shape.
.

· I will give you 10 minutes to do the Trapezoid Puzzle Challenge.

· Did I make Myself clear?

(The teacher will give the box to each group that contains different shapes to form it as a Trapezoid shape.)
· Are you ready class?

· Let’s start the game 


· Timers start now!



· The group 3 are the first group who are done first with the game.

· Group 3 will present their out put 























· Good job group 3 let’s give them a Happy clap.

· Very good all your answer is correct

· Let’s proceed to the Median and area of a Trapezoid.

· Median- It is the line segment mid-way between the two bases. It is also called a midline or mid-segment. The formula is given below: 
              Formula: Median (M) =  (a + b) 
           here, a= long base, b= short base
Next, is the area of a trapezoid
The area of a trapezoid can be calculated using the formula A = x (a + b) x h, where a and b are the lengths of the parallel sides
(bases) and h is the height or distance between the bases.
· Now, let’s have a game to apply the formula of the Median and Area of a trapezoid
 
· The game is called “Trapezoid Hunt”

· In the same groups, each group will search for hidden trapezoid shapes inside the classroom. I have hidden 6 trapezoids in different areas of the room. The trapezoid shapes provided, measurements for base 1, base 2, and height.
• Each group must calculate the median or the area of the trapezoid. "I will give you 15 minutes to complete the game."

· Did you understand class?


· Are you ready for our game today, class?

· Timer’s start now!


· Group 2 encountered 3 Trapezoid Shape beside in the reading corner. 













































· 
· 
· 
· 
· 
· 
· 
· Excellent Group 2, your answers are all correct. Let’s give them a “Frog Clap” 

· Next is group 3.
· Group 3 encountered 2 Trapezoid Shape on the Bulletin Board.
· 
· Group 3 please show your answer on the board.










































· Very good Group 3
· Let’s give the group 3 a “Bird Clap”

· Please take your seat. 
· Next, is group 1.
· 
· Group 1 got 1 Trapezoid shape in the Medicine Kit.






















· Good job! Group 1 Let’s give them a “Fire Clap”

· The winner of this game is Group 2.
·  Let’s give them a round of applause.
· 
· Congratulations everyone, especially to our winner, and better luck next time to the other groups.
· Group 2, please claim your prize here.

· Did you understand class about our topic this afternoon?

· Do you have any questions and clarifications?

· If there are no more questions, let’s have another game.

· For you to deeply understand our topic this afternoon

D. Application
                     (Individual Learning)
· Now let's have a game. Let’s apply the formula of finding the area and median of a trapezoid given above to solve the following problem. 

· The game is called “Passing the Magic Box” the magic box contains a trapezoid with measurement of base 1, base 2 and height. This game consists of 5 rounds, it means we will repeat the games 5 times.
· When the music start playing, the student will pass the box with their classmates. When the music stops, the students who holds the box will give his or her answer. I will give you 5 minutes to solve. 

· Did I make myself clear?

· Now Let’s Start 
   
                             1st Round 
  (The music is start playing)

          (The music stops)
(Student A, please stand and give your answer)
        (The teacher will check the answer)
· Thank you, students A.

              2nd Round 
  (The music is start playing)

          (The music stops)
(Student C, please stand and share your answer to your classmate)
(The teacher will check the answer)
              3rd Round 
  (The music is start playing)

          (The music stops)
(Student B, please stand and share your answer to your classmate)
(The teacher will check the answer)
                4TH Round 
(The music is start playing)

          (The music stops)
(Student D, please stand and share your answer to your classmate)
(The teacher will check the answer)
               5TH Round 
(The music is start playing)

          (The music stops)
(Student E, please stand and share your answer to your classmate)
(The teacher will check the answer)

· Congratulations everyone, you did a great job 
· Let’s give ourselves a round of applause.

· Did you understand now our lesson this afternoon class?


· Do you have any clarification or questions?
·  
E. Generalization 
· Alright! It seems that you really understand our lesson this morning. To sum up our lesson today, again what is trapezoid? 

· Excellent!

· What is the formula for finding the area of Trapezoid?

· In what application does the properties of a trapezoid will be applied?







· Very well said!

· Now, Let’s have a quiz

IV.EVALUATION
                         (Visual Aid)
           Directions: On 1 whole sheet of paper, Solve the median and area of the following problem using the formula of Trapezoid.  Show your complete solution.
Test 1: Find the area of each trapezoid.
· If a= 4.5 in, b= 6 in, h= 2.5 in, calculate the area of a trapezoid.
· 

                               4.5 in         2.5 in

   
                                                2.
                   
                                    6 in
           A= ___________




       2.                   4 mm                    8mm

              
  


                             7 mm      
           A= __________
        3.                  20 ft                             10.5 ft              





                             30 ft
            A= ___________
Test 2: Find the Median of a Trapezoid 
         4.              5 km                   





                         22.7 km

               M= ___________
          5.             11 m                          





                           20 m
             M= _____________
· Are you done in class? Please pass your paper forward in the count of 5,4,3,2,1.
Are all the papers in?
· Before we dismiss our class today, I will give you an assignment and pass it at the next meeting.
V. Assignment: Draw an object that represents the shape of a trapezoid and explain briefly why you choose that object.  (20 pts)
· Write your assignment in your assignment notebook.



· Goodbye Class, see you next meeting.
	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.

Good afternoon, ma'am.

We're fine ma'am 





(The students arrange the chairs and pick up some pieces of papers).



(Student answer may vary)



(The students pass their assignment)


Yes Ma’am








A triangle is a three-sided polygon that consists of three edges and three vertices.

The formula is ½ (base x height)


















Yes Ma’am
(Some students will guess the hidden word in scramble word.)


QUADRILATERAL









TRAPEZIUM
























Yes Ma’am






(Each group are start guessing the word in 4 pics 1 Word game.)





(The representative of group 1 will present their answer of the game)

(All students do the “Fire Clap”.)

(The representative of group 2 will present their answer of the game)


(Students will do the “Good Job Clap”.)


(The representative of group 3 will present their answer of the game)


(Students will do the “Water Clap”.)




TRAPEZOID 


(Students answers may vary)


































Yes, Ma’am

(The students receive the box and wait the Instruction of the teacher)

Yes Ma’am

(The students start doing the Trapezoid Puzzle Challenge)

(The group 3 are yelling)

[image: ](The Output and Explanation of the group 3)





Leader: Good day everyone, this is our output.
(The leader and the members of the group read the properties and characteristics of a Trapezoid)
Group Leader: A trapezoid, also known as a trapezium, it is a flat closed shape having 4 straight sides, with one pair of parallel sides.
Group Member # 1: The parallel sides of a trapezium are known as the bases, and it’s not parallel sides are called legs.
Group Member # 2: So, the height of a trapezoid is the distance between It’s bases. And the bases are the parallel sides of a trapezoid
Group Member # 3: The shape has four sides and four angles.
Group Member # 4: One pair of opposite sides are parallel (short and long base)

(The students do the happy clap)


 



                            






























Yes, Ma’am


Yes, Ma’am

(The group 1,2 and 3 start finding the shapes inside the room)

(Group 2 are calculating the Median and Area of a Trapezoid Shape)

          (Printed Picture)
Trapezoid Shape #1 
In        ABCD, M= EF, a= BC, b= AD
1. Find the median of a trapezium with bases measuring 7 m and 9 m.
                      A         7m          D
 Median


                 E                                            F

              B                       9m                      C
Solution: 
Median (M) =  (a + b), here a= 7 m and b= 9 m
M=  (9 + 7) m
M=  m
M= 8m
Trapezoid Shape # 2 
2. A trapezoid with base 1 is equal to 5 units, base 2 is equal to 9 units, and a height of 4 units. Find the area of a trapezoid.

                           5   4





                                      9 
Solution: 
Area =  x (base 1 + base 2) x height.
A=  x (5+ 9) x 4
A=  x 14 x 4
A= 28 square units 
Trapezoid Shape # 3

                               12 ft         Median


 

                               24 ft
              M= 18 ft

(Group 1 and 3, will execute the Frog Clap)






(Group 3 are calculating the Median and Area of a Trapezoid Shape on the board)
           (Printed Picture)
Trapezoid Shape #4
 In        ABCD, M= EF, a= BC, b= AD
4.Find the median of a trapezium with bases measuring 10 m and 15 m.
                      A        10m          D
 Median


                  E                                            F

               B                   15m                      C
Median (M) =  (a + b), here a= 10 m and b=15 m
M=  (20 + 15) m
M=  m
M= 17. 5 m
Trapezoid Shape #5
5. Find the area of a trapezoid.
· If a= 4.5 in, b= 6 in, h= 2.5 in, calculate the area of a trapezoid.
                   4.5 in                    2.5 in

   
                

                                2.
                                   
                                        6 in
Area =  x (base 1 + base 2) x height.
A=  x (4.5 in + 6 in) x 2.5 in 
A=  x 10.5 in x 2.5 in 
A= 13. 13 in2

 (Group 1 and 2, will execute the Bird Clap)



(Group1 are calculating the Area of a Trapezoid Shape on the board)
           (Printed Picture)
Trapezoid shape #6
6. A trapezoid with base 1 is equal to 9 units, base 2 is equal to 18 units, and a height of 6 units. Find the area of a trapezoid.
                           9  6



          

                            18
Solution: 
Area =  x (base 1 + base 2) x height.
A=  x (9+ 18) x 6
A=  x 27 x 6
A= 81 square units 

(Group 2 and 3 will execute the Fire Clap)


(The students clap)





          (Group 2 will claim their prize)


Yes Ma’am

None, Ma’am



























Yes Ma’am

      

(The students start passing the box)



(Student A answers may vary)





         (The students start passing the box)


(Student C answers may vary)




       (The students start passing the box)


(Student B answers may vary)




       (The students start passing the box)


(Student D answers may vary)

       (The students start passing the box)


(Student E answers may vary)
(The students clap)

Yes, Ma’am 



None, Ma’am







Trapezoid is a flat closed shape having 4 straight sides, with one pair of parallel sides.



A=  x (base 1 + base 2) x height.

 few examples for the application of properties of a trapezoid is useful for Architecture: Isosceles trapezoids are commonly employed in architectural designs, particularly in the construction of roofs and windows.
























































Yes Ma’am

Yes Ma’am












Goodbye ma’am and thank you for teaching us.


             

           




























Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9								 

A DETAILED LESSON PLAN
(Technology- Based Learning)


OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define rhombus.
                b. apply the theorem on rhombus in solving problems.
                c. appreciates the importance of understanding theorems of rhombus.

SUBJECT MATTER
A. Topic: Proving Theorems on The Different Kinds of Parallelogram 
    (Rhombus).
             B. Reference: Mathematics Learner’s Material 9 
              C. Materials: Laptop, Power Point Presentation, Led Television, Video 
                   and Picture Presentation, Cellphone with Scientific Calculator app, 
                  Chalk and Tape.
              D. Teaching Strategies: Technology-based Learning, Work Examples,    
                   Individual Learning, Collaborative Learning, and Questioning 
                   Method.
              E. Values Integration: Cooperation, Participation, Collaboration,   
                  Mutual Respect, Teamwork, and Decision-making.
 
III.LEARNING PROCEDURE
	         TEACHER’S ACTIVITY
	            STUDENT’S RESPONSE

	A. Preliminary Activities
1. Prayer
                           Let us all stand
(Teacher will call student to lead the prayer.)
(Video-Invocation)










2. Greetings 
Good morning class!

how are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

     For our attendance, class Secretary, do we have an absent today?

 Very good! It’s good to hear that you are all present this morning.

4. Collecting of Assignments
Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 
Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

What was our topic last meeting?


Can you define what is trapezoid?




Ok very good!

Before we proceed to our lesson today. Let us unlock first the words that we might to encounter during our discussion.

B. Developmental Activities

1. Unlocking of Difficulties

                (PowerPoint presentation)

Congruent- In geometry, two figures or objects are congruent if they have the same shape and size, or if one has the same shape and size as the mirror image of the other.

Parallelogram- is a simple quadrilateral with two pairs of parallel sides. 
 
2. Motivation
 
                  (Power Point Presentation)
For you to have an idea about our topic for today, I prepared an activity entitled “ Wordscapes Search” You only have 30 seconds to find those words.

	 P
	 W
	 G        
	 A     
	 W   
	 U      
	  I
	 T

	 T 
	 R
	B
	S
	S
	B
	A
	 H

	  I
	N
	M
	Q
	S
	H
	 K
	 E

	  K
	B
	L
	M
	Z
	H
	L
	 O

	  A
	V
	A
	G
	X
	N
	H
	 R

	  D
	C
	I
	A
	C
	K
	G
	 E

	  B
	D
	F
	G
	D
	W
	B
	 M

	 M
	 R
	 H
	 O
	 M
	 B
	 U
	 S


                            Let’s start
          (Video with 30 seconds timer)

                           Times Up!

  What are the words that you have searched?


Very good! Therefore, what is our topic for today?

That’s right you have an idea! Our topic is all about Proving Theorems on the different kinds of Parallelogram specifically Rhombus.


4.Discussion 
        THEOREM ON RHOMBUS
           (PowerPoint presentation)
In this morning, we are going to discuss our topic the different “Theorem on Rhombus”.
Rhombus is a type of quadrilateral. It is a special case of a parallelogram, whose all sides are equal, and diagonals intersect each other at 90 degrees. In rhombus, opposite sides are parallel, and the opposite angles are equal. The shape of a rhombus is in a diamond shape.
Are we clear with the definition of rhombus?
Let’s proceed to properties of rhombus

Some properties of rhombus include:

All sides of a rhombus are equal
The opposite sides of a rhombus are parallel.
The sum of two adjacent angles of a rhombus is 180 degrees.

Rhombus Theorem # 1: A rhombus is a parallelogram.

Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular.
Perpendicular is the relationship between two lines which meet at a right angle 900.
 Rhombus Theorem # 3: The diagonals of a rhombus bisect its angles.

             Proof:

            Given: Rhombus WISE with diagonals 
                   and  intersect at T
To Prove: 
ETW= ETS= WTI= STI = 900



                 I                   ST 

                      Tt               
        

                            
         W                    E
Here is a two-column proof
	
	Statements
	Reasons 

	
	WISE is a rhombus 
     WISE is a parallelogram   WISE

	

	   WISE

	   
	Sides of rhombus are congruent

	
	  and  =
	Diagonals of a parallelogram bisect each other 

	In     ITS and ETS
	

	

	
	
	Diagonals of a parallelogram bisect each other 

	
	       
  
	Definition of a rhombus

	
	 = 
	Reflexive property

	
	  
	SSS 

	
	But, 
BOC   DOC =1800
	
Linear pair 

	
	BOC   DOC =900
	

	
	Similarly,
WTI = WTE = 900
	



Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular.
Example 1: Rhombus LOVE 


                          L                       O  B

                                     B                                     
 


                      E                    V
Perpendicular is the relationship between two lines which meet at a right angle 900.
We have Rhombus LOVE, and we can say that  perpendicular to   if they will intersect to one another, we can create 900 angles. That why we can say that the diagonals of a rhombus are perpendicular.


Rhombus Theorem # 3: The diagonals of a rhombus bisect its angles.

Example 2:
              Rhombus HEAL 
                     H                      E
N
   
  


      


                L                       A
   ∠HLE   ∠ ALE
   ∠ HEL   ∠ AEL
Note class, if you have cellphone with scientific calculator, you can use that one to solve the problem easily.

 Did you understand Class? 

Do you have any question?

 Very good class you did a great job let's give ourselves a round of applause. 
You may now back to your seats.

D. Application
(Individual activity)
(PowerPoint presentation) 
Now let's have an individual activity,
Get ½ sheet of paper and answer the following. 

            Given: Rhombus FINE with diagonals 
                     and  intersect at R
                 I                   NR

                      Tt               
             

                       
          F                    E
∠FIN   ∠ _____
∠ENI   ∠ _______
∠NIF   ∠ _______
   ____  ____  _____.
  = _____ and .

Are you done class?
Counterclockwise
Answer key:
∠FIN   ∠ EFN


∠ENI   ∠ EFI


∠NIF   ∠ NEF

   IN  NE  EF.


  = RE and .

Very good class
Let’s give ourselves a round of applause

E. Generalization 
Do you have any questions, clarification, or suggestions class?
Now I have questions for you.
Can you give me some theorems of rhombus.
What else



Very good 
No more questions?
If no more questions let's have another quiz.

IV. EVALUATION
           Directions: On ½ sheet of paper and answer the following.
                 F                   GJ

                      Tt               
           

       1                  
         I                      H

True or False 
     
     
     
     
∠FHG  ∠ IFG

Are you done class?
 Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?
Answer key:
1.TRUE
2.TRUE
3.TRUE
4. FALSE
5.FALSE
Before we dismiss our class today, I will give you an assignment and pass it next meeting.
V. Assignment: 
                  (PowerPoint presentation)
                           (Scrapbook) 
Choose only one of the different kinds of parallelogram (except rectangle) and make a scrapbook.


Goodbye Class see you next meeting.

	

              (All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.



Good morning, ma'am.

We're fine ma'am 




(The students arrange the chairs and pick up some pieces of papers).




(Everybody is present today, Ma’am.)






(The students pass their assignment)



Yes Ma’am







Our topic last meeting was all about “Trapezoid”

A trapezoid, also known as a trapezium, it is a flat closed shape having 4 straight sides, with one pair of parallel sides.

































(The students will start searching the word in the activity presented.)









Theorem and Rhombus



Proving Theorem of Rhombus










 (The students are listening carefully)






































(The students are listening carefully)


























(The students are listening carefully)












                    

















































Yes ma’am

None, ma’am




























Yes ma’am
















(The students clap)













None, ma’am




















Yes ma’am


Yes ma’am


















Goodbye ma’am and thank you for teaching us.






























Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9								 

A DETAILED LESSON PLAN
(Game- Based Learning)


OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define rhombus and illustrate the theorems on rhombus using games.
                b. proves theorem on rhombus through games.
                c. appreciates the importance of understanding theorems on rhombus.

SUBJECT MATTER
A. Topic: Proving Theorems on The Different Kinds of Parallelogram 
     (Rhombus).
                B. Reference: Mathematics Learner’s Material 9 
    C. Materials: Visual aid, Printed pictures, books, chalk, bond paper, 
         protractor, ruler, pencil.
     D. Teaching Strategies: Game-based Learning, Work Examples,   
          Individual Learning, Collaborative Learning, and Questioning   
          Method.
               E. Values Integration: Cooperation, Participation, Collaboration, 
               Mutual Respect, Teamwork, and Decision-making.
 
III.LEARNING PROCEDURE
	         TEACHER’S ACTIVITY
	            STUDENT’S RESPONSE

	A. Preliminary Activities
1. Prayer
                           Let us all stand
(Teacher will call student to lead the prayer.)











2. Greetings 
Good afternoon class!

how are you today?

Very good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

     For our attendance, class Secretary, do we have an absent today?

 Very good! It’s good to hear that you are all present this afternoon.

4. Collecting of Assignments

Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 

Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

What was our topic last meeting?



Can you define what is trapezoid?

Ok very good!

Before we proceed to our lesson today. Let us unlock first the words that we might to encounter during our discussion.

B. Developmental Activities

Unlocking of Difficulties

                  (Visual aid presentation)

Now, we are going to have a game. This game is called “Scramble Word”, and all you have to do is to guess the word and understand what it is all about. 

                  Are you ready class? 
                   So now let’s start
                       (Visual Aid)

SLENGA- Is a figure that is formed by two intersecting rays or line segments that share a common endpoint.

Angles- Is a figure that is formed by two intersecting rays or line segments that share a common endpoint. 

LIAGOAND- A line segment joining two-nonconsecutive vertices of a polygon or polyhedron. 

Diagonal – A line segment joining two -nonconsecutive vertices of a polygon or polyhedron.

2. Motivation
 
                  (Visual aid presentation)
For you to have an idea about our topic for today, I prepared an activity entitled “ Wordscapes Search” You only have 20  seconds to find those words.

	P
	W
	G
	A
	W
	U
	I
	T

	R
	R
	B
	S
	S
	B
	A
	H

	O
	N
	M
	Q
	S
	H
	K
	E

	V
	B
	L
	M
	Z
	H
	L
	O

	E
	V
	A
	G
	X
	N
	H
	R

	D
	C
	I
	A
	C
	K
	G
	E

	B
	D
	F
	G
	D
	W
	B
	M

	M
	R
	H
	O
	M
	B
	U
	S


                           
                                  Let’s start
          
  What are the words that you have searched for?


Very good! Therefore, what do you think is our topic for today?

That’s right you have an idea! Our topic is all about Proving Theorems on the different kinds of Parallelogram specifically Rhombus.

4.Discussion 
            THEOREM ON RHOMBUS
               (Visual aid Presentation)
This afternoon, we will be having a game as part of our discussion on the "Theorem on Rhombus."
Our game is called the “Identify the Rhombus Shape Game”
 I will divide you into three groups: Group 1 will be on the right side, Group 2 will be on the left side, and the students in the center will be Group 3. Please choose a leader for your group who will share your group's output.

I have here eighteen printed pictures of an object and 5-word sentences or phrases.

Each group will receive 6 pictures and 5-word sentences, then try to think, where of that object is a rhombus shape, and guess the characteristics of a rhombus shape. If the group is done choosing the rhombus shape, post it on the board and present your output.

I will give you 10 minutes to do the “Rhombus Shape Game”
Did I make myself clear?

Are you ready class?

Timers start now!


































Group 1 are the groups who are finish first the game.
The winner of this game is the group 1

Very good, everyone 

Your work are excellent!

Let’s give ourselves a round of applause.


Let’s have another game, to deeply understand our topic this afternoon.

This game is called “Rhombus Hunt”

Each student will find a shape inside the classroom that represent as Rhombus and explain what you observed in that object. I will give 10 points for the students who will participate in this game.

(Individual Learning)

Are you excited class?

You can start now.

Student A find a mirror
[image: ]




Very good student A

Student B find a notebook
[image: ]




Good job, student B

Student C find a LED Light.
[image: ]




Very good everyone! Let’s give Student A, B and C an ‘Angel clap”.

Rhombus is a type of quadrilateral. It is a special case of a parallelogram, whose all sides are equal, and diagonals intersect each other at 90 degrees. In rhombus, opposite sides are parallel, and the opposite angles are equal. The sum of two adjacent angles of a rhombus is 180 degrees.
Properties of Rhombus:
                              (Visual Aid)
Rhombus Theorem # 1: A rhombus is a parallelogram.

Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular. Perpendicular is the relationship between two lines which meet at a right angle 900.

 Rhombus Theorem # 3: The diagonals of a rhombus bisect its angles.

Now, Let’s prove the rhombus theorem number 2 and 3.

Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular.

Rhombus LOVE 

                          L                       O  B

                                     B                                     
 


                      E                    V

        Perpendicular is the relationship between two lines which meet at a right angle 900.
We have Rhombus LOVE, and we can say that  perpendicular to   if they will intersect to one another, we can create 900 angles. That why we can say that the diagonals of a rhombus are perpendicular.

Rhombus Theorem # 3: The diagonals of a rhombus bisect its angles.

Rhombus HEAL 
                     H                      E
N
   
  


      


                L                       A
   ∠HLE   ∠ ALE
   ∠ HEL   ∠ AEL
       Did you understand Class? 

       Do you have any question?

 Very good class you did a great job let's give ourselves a round of applause. 
You may now back to your seats.

D. Application
(Visual aid presentation)
Now let's have a game. This game is called “BOARD WORK GAME”
In this game, I will group you into four groups and each group will answer the following problem every round. The groups who can have the correct answers and more points than the other group will receive a reward. I will give you 5 minutes to complete this game. 

Did you understand class?

(The teacher will divide the class into four groups and give each group an area to do the game.)
Mechanics and Rules Board work game:
1. Participants will form a circle.
2. Each unit will select a leader.
3. The teacher will give solving problem in each round 
4. The leader and members of the groups will answer the following problem given.
5.After 5 minutes the leader of each group will raise the illustration board.

Are you ready class? 

1st Round
Timers start now!
            Given: Rhombus FINE with diagonals 
         1.   and  intersect at R
                 I                   NR

                      Tt               
           

                       
         F                    E
Find the congruent value of an angle
∠FIN   ∠ _____
Times up! Raise your board please 
(The teacher mentioned who got the correct answer)
2nd Round
Timers start now!
            Given: Rhombus WISE with diagonals 
           2.   and  intersect at N
                 I                   SN

                      Tt               
            

                        
         W                    E
Find the congruent value of an angle
∠ESI   ∠ _______
Times up! Raise your board please 
(The teacher mentioned who got the correct answer)
3RD Round
Timers start now!
Given: 3. Rhombus KITE with diagonals
 and  intersect at L
               I                        TL



 
          K                       E
Find the congruent value of an angle
                ∠TIK   ∠ _______
Times up! Raise your board please 
(The teacher mentioned who got the correct answer)

                      4TH Round 
Timers start now!
Given: Rhombus LIKE with diagonals
 and  intersect at O
               I                        KO





           L                     E
Find the congruent value of the line 
   ____  ____  _____.

Times up! Raise your board please 
(The teacher mentioned who got the correct answer)

                      5TH Round 
Timers start now!
Given: Rhombus LINE with diagonals
 and  intersect at A
               I                        NA





           L                     E
Find the congruent value of the line

  = _____ and .
Times up! Raise your board please 
(The teacher mentioned who got the correct answer)
Answer key:
∠FIN   ∠ FEN
∠ESI   ∠ EWI
∠NIF   ∠ NEF
   IK  KE  EL.
  = LE and .
(Mentioning the winner)
Very good everyone 
Let’s give ourselves a round of applause

E. Generalization 

Do you have any questions, clarification, or suggestions class?

Now I have questions for you, can you give me some theorems of rhombus.

What else?


Very good 

No more questions?

If no more questions let's have a quiz.

IV. EVALUATION
             (Visual aid presentation)
           Directions: On ½ sheet of paper and answer the following.
                 F                   GJ

                      Tt               
               

                        
         I                      H

True or False 
     
     
     
     
∠FHG  ∠ IFG

Are you done class?
Please pass your paper forward in the count of 5,4,3,2,1.

Are all papers in?

Answer key:
1.TRUE
2.TRUE
3.TRUE
4. FALSE
5.FALSE
Before we dismiss our class today, I will give you an assignment and pass it next meeting.
V. Assignment: 
                  (Visual aid presentation)
                           (Scrapbook) 
Choose only one of the different kinds of parallelogram (except rectangle) and make a scrapbook.

Goodbye Class, see you next meeting.   
	

              (All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good afternoon, ma'am.

We're fine ma'am 




(The students arrange the chairs and pick up some pieces of papers).




(Everybody is present today, Ma’am.)






(The students pass their assignment)

Yes Ma’am







Our topic last meeting was all about “Trapezoid”



A trapezoid, also known as a trapezium, it is a flat closed shape having 4 straight sides, with one pair of parallel sides.














Yes Ma’am
(The students start guessing the scramble word.)

ANGLES

(The students start guessing the scramble word.)



DIAGONAL














(The students will start searching the word in the game presented.)











Theorem, Rhombus and Prove




Theorem of Rhombus


































Yes Ma’am

Yes, Ma’am

(The students are starting to find a rhombus shape.)

(The leader of group 1 presents their output to the class)

(Printed Pictures)
[image: ]1.





[image: ]
2.






[image: ]3.







[bookmark: _Hlk192661209]Rhombus Theorem # 1: A rhombus is a parallelogram.
Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular. 
 Rhombus Theorem # 3: The diagonals of a rhombus bisect its angles.
(Group 2 and 3 will continue to present their output)




(The students Clap)















Yes, Ma’am

(The students start the game)



(Student A explains his observation about the mirror)
I chose a mirror to represent Rhombus shape. The mirror has four equal sides.


(Student B explained her observation about the notebook.)
This notebook has many rhombuses shape. The opposite sides of a rhombus are parallel.


(Student C explained her observation about LED light.)
I found LED light; it has four corners and four sides. The shape of a rhombus is diamond shape.

(The student executes an Angel clap)


























































Yes, Ma’am

 None, Ma’am

(The students clap)















Yes, Ma’am














Yes, Ma’am


(The students start the board work game)






 (The teacher will check the answer)








(The students start the board work game)







(The teacher will check the answer)





(The students start the board work game)





(The teacher will check the answer)







(The students will start to answer)







(The teacher will check the answer)









(The students start the board work game)






(The teacher will check the answer)

















None, ma’am



Rhombus Theorem # 1: A rhombus is a parallelogram.

Rhombus Theorem # 3: The diagonals of a rhombus bisect its angles.























Yes ma’am



Yes ma’am

















Goodbye ma’am and thank you for teaching us.



















Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9								

A DETAILED LESSON PLAN
(Technology- Based Learning)


OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define midline theorem.
                b. solving problems involving midline theorem. 
                c. identifying the application of midline theorem in real-life situation. 

SUBJECT MATTER
              A. Topic: Midline Theorem  
  B. Reference: Grade 9 Learner's Material pp. 327-329   
       https://youtu.be/CPGMjMs7a48
C. Materials:  Laptop, PowerPoint Presentation, Videos and Pictures   
     Presentation, Animation, Cellphone with Scientific Calculator app,    
     Chalk, Graphic Paper, and Tape.
          D. Teaching Strategies: Technology-based Learning, Work Examples,   
               Individual Learning, Collaborative Learning, and Questioning Method.
E. Values Integration: Cooperation, Participation, Collaboration, and 
    Mutual Respect, Teamwork, Decision-making.
 
III. LEARNING PROCEDURE 
	TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	A. Preliminary Activities
1.Prayer
Let us all stand. 
(Teacher will call student to lead the prayer.)
(Video-Invocation)










2.Greetings 
Good morning class!

how are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3.Checking of Attendance

Class, do we have absent today?

4.Collecting of Assignments

Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5.Review 

Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

What is Rhombus?



What is the theorem of rhombus?

What else?

Ok very good!
Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B.Developmental Activities

1.Unlocking of Difficulties
(PowerPoint presentation)
Theorem- is a proven statement or result. The process of showing a theorem to be correct is called a proof.
Midline- is the middle point of a line segment.it is equidistant from both endpoints.

Motivation
(The Teacher will Flash the Picture on the LED Television)
[image: A collage of maths

Description automatically generated]PICTOWORD 








I have posted here pictures and all you have to do is to guess the hidden message. If you want to answer, please raise your hand and say your name.

Okay very good! Student K, the hidden message is “Midline Theorem”. This will be our topic for today. You will have a reward after the class.

Activity 1. 
WORD CONNECTION 
In this activity, I will group you into three groups and each group will write words or phrases that are connected to midline theorem. The groups who will be finished first, with the greatest number of words or phrases, will receive a reward after class. I will you 5 minutes to complete this activity. After 5 minutes, the representative of each group will present the work of their group.
(The teacher will divide the class in four groups and give each group an area to do the activity.)

Are you ready class? 
Timers start now!
(5 minutes timer)
Time’s up! You may now post your answer on the board. Group 1 will present their answer first. 

Very good group 1. Let’s give them “Fire Clap” Everybody, do the “Fire Clap”.

Next, group 2.


Very well said group 2. Let’s give them “Good Job Clap” Everybody, do the “Good Job Clap”.

Next, group 3.


Excellent group3. Let’s give their group a “Water Clap” Everybody, do the “Water Clap”
Good job everyone

How do you find the activity? Is it hard or it is easy? Why?
4.Discussion 
The Midline Theorem
(Power Point Presentation)
[bookmark: _Hlk186440195]In this morning, we are going to discuss our topic Midline Theorem. The midline theorem, also known as the midpoint theorem or midsegment theorem, states that if the midpoints of two sides of a triangle are connected, the resulting line segment will be parallel to the third side and half its length. The midline theorem can be proven using the properties of parallel lines and congruent triangles. The converse of the theorem is also true, meaning that if line is drawn through the midpoint of a triangle side and parallel to another side, then the line will bisect the third side.
Formula: M=1/2 (base)
[bookmark: _Hlk186397639]Example: If points D and E are the midpoint of sides AB and AC then the length DA is half the length of AC. 
Given DE = 13
What is BC?
Given CA = 32
What is AE?
Given DA = 7
What is BD and DA ?
                             A


                   D                 E


             B                              C
Solutions: 
DE = 13 
DE = ½ BC =2 2
Ans: BC = 26
CA = 32
AE = 1/2 CA =AE=1/2 (32) 
AE=32/2 
Ans: AE = 16
DA = 7
Ans: BD = 7 
DA+BD=14
Note class, if you have cellphone with scientific calculator, you can use that one to solve the problem easily.

Did you understand class? 

Do you have any questions about midline theorem?
If none, so now it's your turn 
C. Application     
(Power Point Presentation) 
(Individual activity)
Now let's have an individual activity,

Get 1/2 sheet of paper and answer the following problem.
[bookmark: _Hlk186397833]In triangle   ABC, Dand E are the midpoints of AB and AC respectively. Complete the following statements.
If DE = 12 then AC =?
If AC = 42 then DE =?
If AD = 7 then AB =?
If BC = 36 then BE =?

                             A


                    D                 E


             B                              C

Are you done class?
If you are done, please exchange your paper with your seatmate.
If you want to answer class, make a short explanation on your answer and type it on the laptop to see it on the TV screen, to make your classmate will understand clearly.
Who wants to answer?

Answers key:
DE = 12 then AC = 24

AC = 42 then DE = 21

AD = 7 then AB = 14

BC = 36 then DE = 18


Very good class you did a great job let's give ourselves a round of applause. 
You may now back to your seats.

D. Generalization 
Do you have any questions, clarification, or suggestions class?
Now I have questions for you.
Again, what is midline theorem?


Very good 
what is the formula of midline theorem?
Very good 
Can you site examples of situation on how can Midline Theorem be applied?



Very good, nice idea


No more questions?
If no more questions let's have a quiz.
IV.EVALUATION
(Picture Presentation)
Directions: On ¼ sheet of paper, find the missing length as indicated. Show your complete solution.
                       E
 2X-14  




                 S                       R


     
              F            X+2            D

Are you done class? Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?
Answer key:
m=1/2 (base) 
=1/2 ()
2X-14= ½ (X+2)
2(2X-14) =X+2 
4X-28=X+2
4X-X=2+28
3X=30
X=10
=2X-14=
= 2(10)-14
=20-14
=6
Before we dismiss our class today, I will give you an assignment and pass it next meeting.

Assignment: Give the formula of Pythagorean Theorem. (20 pts)

Goodbye Class see you next meeting.
	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good morning, ma'am.

We're fine ma'am 





(The students arrange the chairs and pick up some pieces of papers).



(Student answer may vary)



(The students pass their assignment)


Yes Ma’am







It is a special case of a parallelogram, whose all sides are equal, and diagonals intersect each other at 90 degrees.
Rhombus Theorem # 1: A rhombus is a parallelogram.
Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular.























(Some students will guess the hidden message.)










Midline Theorem



















Yes Ma’am

(Student will start to do the activity.)
(The representative of group 1 will present their answers.)


(All students do the “Fire Clap”.)


(The representative of group 2 will present their answers.)

(Students will do the “Good Job Clap”.)

(The representative of group 3 will present their answers.)


(Students will do the “Water Clap”.)




(Students answers may vary.)


















































 
Yes ma’am

None, ma’am







(The students will solve the following given problem.)
















Yes ma'am 










(Student A type his final answer on the laptop to see it on the TV screen.)
(Student B type his final answer on the laptop to see it on the TV screen.)
(Student C type his final answer on the laptop to see it on the TV screen.)
(Student D type his final answer on the laptop to see it on the TV screen.)


(the students clap)




None, ma’am


Midline theorem is midpoints of two sides of a triangle are connected, the resulting line segment will be parallel to the third side and half its length.

M = ½ * base

(In Carpentry, Midline theorem is applied in Architecture when building and making blueprints for the buildings and houses such as roof, trusses, bridges and many more.)
None, ma’am



















Yes Ma’am

Yes Ma’am




















Goodbye ma’am and thank you for teaching us.


Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter: 3rdQuarter
Grade: 9								

A DETAILED LESSON PLAN
(Game- Based Learning)
 

OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define midline theorem through games. 
                b. solving problems involving midline theorem by using games.
                c. identifying the application of midline theorem in real-life situations. 

SUBJECT MATTER
              A. Topic: Midline Theorem  

B. Reference: Grade 9 Learner's Material pp. 327-329    
     https://youtu.be/CPGMjMs7a48       

              C. Materials: Visual Aid, Printed Pictures, Chalk, Illustration
       Board, Eraser, Pentel pen and Tape.

D. Teaching Strategies: Game-based Learning, Work Examples,    
     Individual Learning, Collaborative Learning, and Questioning Method.

E. Values Integration: Cooperation, Participation, Collaboration, and 
    Mutual Respect, Teamwork, Decision-making.
 
III. LEARNING PROCEDURE 
	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	A. Preliminary Activities
       1.Prayer
                        Let us all stand. 
(Teacher will call student to lead the prayer.)
                     










2. Greetings 
Good afternoon class!

how are you today?

Very good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

Class, do we have an absent today?

4. Collecting of Assignments
Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 
Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

What is Rhombus?



What is the theorem of rhombus?

What else


Ok very good!

Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

Unlocking of Difficulties

Now, we are going to have a game. This game is called “Scramble Word”, and all you must do is to guess word and understand what it is all about. 
                  Are you ready class? 

                   So now let’s start
                       (Visual Aid)
                    
           1.MEROEHT- is a proven statement or result. The process of showing a theorem to be correct is called proof.
           
Theorem- is a proven statement or result. The process of showing a theorem to be correct is called proof.

            Good job, nice guess


2.TOINMIDP- is the middle point of a line segment.it is equidistant from both endpoints.

Midpoint- is the middle point of a line segment.it is equidistant from both endpoints.

Motivation

       Now let’s have another game for you to deeply understand what our topic will be this morning. This game is called PICTOWORD.

          (Printed Pictures)

                  PICTOWORD 
[image: A collage of maths

Description automatically generated]







I will give you a picture and all you have to do is to guess the hidden message. If you want to answer, please raise your hand and say your name.

Okay, very good! The hidden message is “Midline Theorem”. This will be our topic for today. 
    Before we proceed let’s have another game 
  Activity 1. 
               WORD CONNECTION 
      In the same group, each group will write words or phrases that are connected to the midline theorem. The groups who can finish first, with the greatest number of words or phrases, will receive a reward after class. I will give you 5 minutes to complete this game. After 5 minutes, the representative of each group will present the work of their group.
(The teacher will divide the class into three groups and give each group an area to do the game.)

Are you ready for the class? 
Timers start now!


Time’s up! You may now post your answer on the board. Group 1 will present their answer first. 

Very good group 1. Let’s give them “Fire Clap” Everybody, do the “Fire Clap”.

Next, group 2.

Very well said group 2. Let’s give them “Good Job Clap” Everybody, do the “Good Job Clap”.

Next, group 3.

Excellent group 3. Let’s give their group a “Water Clap” Everybody, do the “Water Clap”

Good job everyone

How do you find the activity? Is it hard or is it easy? Why?
4.Discussion 
                  MIDLINE THEOREM
                             (Visual Aid)
In this afternoon, we are going to know what is “Midline Theorem”.
The midline theorem, also known as the midpoint theorem or midsegment theorem, states that if the midpoints of two sides of a triangle are connected, the resulting line segment will be parallel to the third side and half its length.
The formula for Midline theorem is 
M = ½ (base)

D. Application
                          (Visual Aid)
Now, let’s have a game to apply the formula of Midline Theorem.

Our game is called “Quiz Bowl” 
I will divide you into 3 groups. The members of each group must cooperate and provide ideas to help their leader to make the learning effective. Please prepare your  illustration board and eraser, I will give you 5 minutes to answer each question. This game consists of 5 rounds. The group with the most correct answers will be declared as the winner. I will post a printed picture on the board, and then you will answer the question based on the image."
Okay class, count yourself from 1,2 and 3 
Please go to your respective group

Are you ready class?

Let’s start

1st Round
(Printed Picture)
(The Teacher posted a picture on the board)
Timer starts now!
[bookmark: _Hlk192486909]1.) If points D and E are the midpoint of sides AB and AC, then the length DA is half the length of AC. 
1. Given DE = 13
What is BC?


                                       A
        

                            D                    E
      

 
                        B                             C
a.32
b.24
c. 26
d.62

Times up! 
Raise your illustration board


The answer is letter C.26
Teacher will check the answer of each group
Group 3 got the correct answer.
1 point for group 3.

2nd Round
(The Teacher posted the second picture on the board)
Timer starts now!
[bookmark: _Hlk192488120][bookmark: _Hlk192487914]In the picture below, segment DE is a midsegment of triangle ABC. If DE is parallel to AC and AC has a length of 30 feet, how long is DE?
[image: ]
a.30 feet
b.15 feet 
c.60 feet
d.10 feet

Times up! 
Raise your illustration board


The answer is letter B. 15 feet
Teacher will check the answer of each group
Group 1 got the correct answer.
1 point for group 1.

3rd Round
(The Teacher posted the second picture on the board)
Timer starts now!
[bookmark: _Hlk192488200]In triangle XYZ, the midpoints of YZ, XZ, and XY are U, and V, respectively. Find the value of UV, if the value of YZ = 14 cm
                                 X


                       U                  V


                 Y                              Z

a.7 cm
b.14 cm 
c.27 cm
d.10 cm

Times up! 
Raise your illustration board


The answer is letter A. 7 cm
Teacher will check the answer of each group
Group 2 got the correct answer.
1 point for group 2.

4th Round
(The Teacher posted the second picture on the board)
Timer starts now!

[bookmark: _Hlk192488737]If TH = 20 cm, how long is AI?



                               F   

                       

                     T                   H


               A                             I
a.7 cm
b.14 cm 
c.27 cm
d.10 cm

Times up! 
Raise your illustration board


The answer is letter A. 7 cm
Teacher will check the answer of each group
Group 1 got the correct answer.
2 points for group 1.
5th Round
(The Teacher posted the second picture on the board)
Timer starts now!
[bookmark: _Hlk192488933]In triangle ABC, D and E are the midpoints of , and  respectively.
                               B
 
 
                     D                   E


                 A                             C

If BC = 36, then BE = _____.
If BD = 8, and EC= 9, then AB+ BC =_____.

A.11 and 12 
B. 14 and 10
C. 18 and 15
D. 9 and 19

Times up!
Raise your illustration board
The answer is letter C.18 and 15 cm
Teacher will check the answer of each group
Group 1 got the correct answer.
3 points for group 1.

The winner of this game is the Group 1. Let’s give the group 1 a Frog clap


Did you understand class? 

Do you have any questions about midline theorem?

E. Generalization 
Do you have any questions, clarification, or suggestions class?
Now I have questions for you.
Again, what is midline theorem?


Very good 
what is the formula of midline theorem?
Can you site an example of situation on how can Midline Theorem be applied?






Very good 
No more questions?
If no more questions let's have a quiz.

IV.EVALUATION
                       (Visual Aid)
Now let's have a quiz.
Direction: Get 1/2 sheet of paper and answer the following problem.
In triangle ABC, Dand E are the midpoints of AB and AC respectively. Complete the following statements.






                                       B


                            D                    E


                        
                        A                             C  
1. If DE = 12 then AC =?
2. If AC = 42 then DE =?
3. If AD = 7 then AB =?
4. If BC = 36 then BE =?
Are you done class? Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?

Answers key:
1. DE = 12 then AC = 24
2. AC = 42 then DE = 21
3.  AD = 7 then AB = 14
4.  BC = 36 then DE = 18

Before we dismiss our class today, I will give you an assignment and pass it next meeting.

Assignment: 
                        (Visual Aid)
Give the formula of Pythagorean Theorem. (20 pts)

Goodbye Class see you next meeting.
	

             (All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good afternoon, ma'am.

We're fine ma'am 




(The students arrange the chairs and pick up some pieces of papers).


         

 (Student answer may vary)



(The students pass their assignment)


Yes Ma’am






It is a special case of a parallelogram, whose all sides are equal, and diagonals intersect each other at 90 degrees.

Rhombus Theorem # 1: A rhombus is a parallelogram.
Rhombus Theorem # 2: The diagonals of a rhombus are perpendicular.














Yes Ma’am


(The students start guessing the Scramble Word)

THEOREM




(The students start guessing the Scramble Word game)





                       MIDPOINT


















(Some students will guess the hidden message.)









Midline Theorem










	











Yes Ma’am
(Students will start to do the activity.)


(The representative of group 1 will present their answers.)


(All students do the “Fire Clap”.)


(The representative of group 2 will present their answers.)

(Students will do the “Good Job Clap”.)




(Students will do the “Water Clap”.)





(Students answers may vary.)























(The students prepare the instructional materials)












          (The students start counting)


Yes, Ma’am






(The 3 groups start solving the problem)






















(Group 1,2 and 3 raise their illustration board)

(The answer of group 3 is C)









(The 3 groups start solving the problem)







    









(Group 1,2 and 3 raise their illustration board)


(The answer of group 1 is B)








(The 3 groups start solving the problem)
















(Group 1,2 and 3 raise their illustration board)


(The answer of group 2 is A)







(The 3 groups start solving the problem)


















(Group 1,2 and 3 raise their illustration board)



(The answer of group 1 is D)






(The 3 groups start solving the problem)


















(Group 1,2 and 3 raise their illustration board)

(The answer of group 1 is C)

                




    (The students clap)

Yes, Ma’am

None, Ma’am 






Midline theorem is midpoints of two sides of a triangle are connected, the resulting line segment will be parallel to the third side and half its length.

M = ½ * base


(In Carpentry, Midline theorem is applied in Architecture when building and making blueprints for the buildings and houses such as roof, trusses, bridges and many more.)
None, ma’am































Yes Ma’am


Yes Ma’am
















Goodbye ma’am and thank you for teaching us.


      





       
Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9								

A DETAILED LESSON PLAN
(Technology- Based Learning)


I.OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define Pythagorean theorem
                b. solve the different problem involving Pythagorean Theorem
                c. relate the application of Pythagorean Theorem in their daily life 
                   scenario.


II.SUBJECT MATTER
              A. Topic: Pythagorean theorem
             B. References: K to12 Grade 9 Mathematics   https://www.teacherph.com
C. Materials:  Laptop, PowerPoint, Video and Picture Presentation,    
     Projector, Cellphone with Scientific Calculator app, LED Television, 
     Chalk, and Tape.

D. Teaching Strategies: Technology-based Learning, Work Examples,      
     Individual 	Learning, Collaborative Learning, and Questioning Method.

E. Values Integration: Cooperation, Participation, Collaboration, and 
     Mutual Respect, Teamwork, Decision-making.
 
III. LEARNING PROCEDURE 
	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	A. Preliminary Activities
1. Prayer
Let us all stand.
(Teacher will call student to lead the prayer.)
                     (Video Invocation)










2. Greetings 
Good morning class!

how are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance
Class, do we have absent today?

4. Collecting of Assignments
Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 
Before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

What is Midline theorem?




What is the formula of midline theorem?

Ok very good!
Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

Unlocking of Difficulties
      
       (PowerPoint Presentation)

Pythagorean Theorem- is the sum of the squares of the sides of a right triangle.
Hypotenuse- is the longest side of a right triangle and its opposite the right angle.

2. Motivation
                 
                   (Video Animation)
                     Scramble Word
	H
	T
	R
	I
	E
	N
	O
	R
	S
	T
	H
	E
	T
	F

	Y
	H
	R
	R
	N
	C
	Z
	C
	Q
	H
	T
	O
	P
	C

	P
	Y
	I
	I
	F
	V
	Q
	B
	S
	E
	U
	S
	Z
	F

	O
	G
	C
	P
	A
	B
	E
	N
	C
	O
	S
	U
	R
	B

	T
	D
	T
	Y
	S
	N
	M
	K
	Y
	R
	D
	R
	Q
	N

	E
	A
	G
	E
	Y
	I
	G
	I
	F
	E
	A
	Y
	E
	M

	N
	E
	D
	U
	Z
	O
	U
	L
	D
	M
	F
	L
	U
	K

	U
	I
	E
	A
	X
	P
	P
	G
	E
	R
	T
	Y
	U
	I

	S
	Q
	U
	A
	R
	E
	S
	J
	I
	S
	I
	D
	E
	Y

	E
	P
	Y
	T
	H
	A
	G
	O
	R
	E
	A
	N
	T
	Z



I have presented here a video animation activity called scramble word and all you must do is to guess the hidden word. If you want to answer, please raise your hand and say your name.
Okay very good! The hidden word in the scramble word are: Hypotenuse, Sides, Theorem, Pythagorean, Squares, Triangle) This will be some keywords that related to our topic for today. 
Before we proceed let’s have another activity. This activity is called Word Connection
  Activity 1. 
               WORD CONNECTION 
       In this activity, I will group you into three groups and each group will write words or phrases that are connected to Pythagorean Theorem. The groups who will be finished first, with the greatest number of words or phrases, will receive a reward after class. I will you 5 minutes to complete this activity. After 5 minutes, the representative of each group will present the work of their group.
(The teacher will divide the class in four groups and give each group an area to do the activity.)
Are you ready class? 
Timers start now!

Time’s up! You may now post your answer on the board. Group 1 will present their answer first. 

Very good group 1. Let’s give them “Fire Clap” Everybody, do the “Fire Clap”.

Next, group 2.

Very well said group 2. Let’s give them “Good Job Clap” Everybody, do the “Good Job Clap”.

Next, group 3.
Excellent group3. Let’s give their group a “Water Clap” Everybody, do the “Water Clap”
Good job everyone
How do you find the activity? Is it hard or it is easy? Why?
4.Discussion 
              Pythagorean Theorem 
             (PowerPoint Presentation)
In this morning, we are going to discuss our topic Pythagorean Theorem. Pythagorean Theorem was discovered by the great mathematician Pythagoras of Samos, Egypt. In some books, this is also known as Pythagorean Theorem.  The formula for Pythagoras' theorem is a² + b² = c². In this equation, “C” represents the longest side of a right triangle, called the hypotenuse. “A” and “B” represent the other two sides of the triangle. To use the Pythagorean theorem formula, we need to know the length of any two sides in a right triangle.
Pythagorean Theorem Formula:
           c2=a2+ b2 or a2+b2=c2
Note class that if you find the length of side a all you must do is to transpose the b2 to the right side and this will become: a2=c2-b2 on the other hand if you find the length of b2, all you need to do is to transpose the a2 to the right side. The formula now will become b2=c2-a2

Did I make myself clear?

(Picture Presentation on the TV screen)
Example 1: Given right triangle ABC, if a = 3 and b = 4, find the value of   c

                      A

                     3               c

 


                    C             4             B
Solutions: 
                      a2 + b2 = c2
CA2+ CB2 = AB2
32 + 42 = c2
9 + 16 = c2
25 = c2 = 
c = 5
Let’s have another example
2. Given right triangle UVW, If u = 3 and v = 6. Find the value of w.

                      U


                     6                 


                     W         3                V

Solutions: 
WU2 + WV2 = UV2
62 + 32 = UV2
36 + 9 = w2
45 = w2 
w = 3
Note class, if you have cellphone with scientific calculator, you can use that one to solve the problem easily.

Did you understand class? 

Do you have any questions about Pythagorean theorem?
If none, so now it's your turn 

D. Application
                 (Individual activity)
 (Problem presentation using PowerPoint)
Now let's have an individual activity,
Get 1/2 sheet of paper and answer the following problem.
Let’s apply the Pythagorean Theorem in the activity you did a while ago so that you will really understand the relation between the sums of squares of the legs of a right triangle to its hypotenuse. 
1. Given right triangle XYZ, if x = 12 and y = 5 Find the value of z.

                      X


                   12                 


                     Y         5                Z
2. In the      EFG, given e=9 and g= 12 and  is not given, solve for the value of  

                          F        9        G 


                        12             ?
                        

                          E
3. Given right triangle ABC, if a = 3 and b = 4, find the value of   c
                      A

                     5                  c

  

                      C         10            B
Are you done class?
If you are done, please exchange your paper with your seatmate.
If you want to answer class, make a short explanation on your answer and type it on the laptop to see it on the TV screen, to make your classmate will understand clearly.
 Who wants to answer?
Expected answers:
1.XY2 + YZ2 = XZ2
XY=z, YZ=x, XZ=y
122 + 52 = XZ2
144 + 25 = y2
169 = y2 
y = 3
2. FG2 +EG2 = EF2
FG= e, EF= g, EG= f
92+122= EG2
 81+144= EG2
2
EG=15
3. a2+b2=c2
102+52= c2
100+25= c2=125= c2
= c2
c=5
Did you now understand our lesson this morning?
Do you have any clarification or question? 
E. Generalization 
Alright! It seems that you really understand our lesson this morning. To sum up our lesson today, what is the relationship between the sum of the squares of the legs and the square of the hypotenuse? 

Yes, student G? 

Excellent!

Can you apply Pythagorean Theorem to all triangles? Yes, student H?

Very well said!
         Let’ have another quiz
IV.EVALUATION
                 (Video Animation)
           Directions: On 1 whole sheet of paper, Solve the unknown side of the following right triangles using the Pythagorean Theorem.  Show your complete solution.



1. 
            
                  10                 ?
                     

                                12



2. 
              
                                 ?                   8
                      
                            15


3.  
                   12

                   
                             ?                      6




Are you done class? Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?
Before we dismiss our class today, I will give you an assignment and pass it next meeting.

V. Assignment: 
Answer and show your solution
A ladder 10 meters long is leaning against a wall. If the base of the ladder is 6 meters away from the wall, how high up the wall does the ladder reach? (20 pts)
Write your assignment on your assignment 
notebook.

Goodbye Class see you next meeting.
	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good morning, ma'am.

We're fine ma'am 





(The students arrange the chairs and pick up some pieces of papers).

(Student answer may vary)


(The students pass their assignment)


Yes Ma’am






Midline theorem is the midpoints of two sides of a triangle are connected, the resulting line segment will be parallel to the third side and half its length.

M= ½ (base)












   (The students listen carefully)














(Some students will guess the hidden words.)







Hypotenuse
Sides
Theorem
Pythagorean
Squares
Triangle


















Yes Ma’am
(Student will start to do the activity.)

(The representative of group 1 will present their answers.)

(All students do the “Fire Clap”.)


(The representative of group 2 will present their answers.)

(Students will do the “Good Job Clap”.)


(Students will do the “Water Clap”.)


(Students answers may vary.)





(The students will listen carefully)










(The students will listen carefully)











Yes Ma’am










































Yes ma’am


None, ma’am














(The students are solving the given problem)





























Yes ma'am 








(The students raise their hands)

(Student A, will explain and type her final answer on the laptop to see it on the TV screen.)



(Student B, will explain and type her final answer on the laptop to see it on the TV screen.)



(Student C will explain and type her final answer on the laptop to see it on the TV screen.)



(Yes Ma’am)

(None, Ma’am)






(The students will raise their hands.) The sum of the squares of the legs is equal to the square of the hypotenuse.

(The students will raise their hands.) The Pythagorean Theorem can only be applied to a right triangle.







































Yes Ma’am

Yes Ma’am














Goodbye ma’am and thank you for teaching us.


          





















Student Teacher: Vinte, Darriegold  N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9								

A DETAILED LESSON PLAN
(Game- Based Learning)


OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define Pythagorean theorem with game.
                b. solve the different problem involving Pythagorean Theorem by using 
                    games.
                c. relate the application of Pythagorean Theorem in their daily life 
                   scenario.


SUBJECT MATTER
              A. Topic: Pythagorean theorem
             B. References: K to12 Grade 9 Mathematics   https://www.teacherph.com
             C. Materials: Visual Aid Presentation, Printed Pictures, Chalk, Cards, 
                                     and Tape.

D. Teaching Strategies: Game-based Learning, Work Examples,   
                 Individual Learning, Collaborative Learning, and Questioning Method.

              E. Values Integration: Cooperation, Participation, Collaboration, and 
              Mutual Respect, Teamwork, Decision-making.
 
III. LEARNING PROCEDURE 
	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	A. Preliminary Activities
1. Prayer
Let us all stand.
(Teacher will call student to lead the prayer.)











2. Greetings 
Good afternoon class!

How are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seat, please arrange your chairs and pick up some pieces of paper, thank you.

3. Checking Attendance
Class, do we have an absent today?

4. Collecting of Assignments
Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 
Before we proceed to our new topic, let’s have a short recap of what we discussed last meeting.

What is Midline theorem?




What is the formula for midline theorem?

Okay very good!
Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

Unlocking of Difficulties
                 
Now, we are going to have a game. This game is called “Scramble Word”, and all you have to do is to guess word and understand what it is all about. 
                  Are you ready class? 
                   So now let’s start
                       (Visual Aid)
                    
PHAYTOGERAN MEOTHRE- is the sum of the squares of the sides of a right triangle.

Pythagorean Theorem- is the sum of the squares of the sides of a right triangle.

2. UNSEHYOPET - is the longest side of a right triangle and its opposite the right angle.

Hypotenuse- is the longest side of a right triangle and its opposite the right angle.


Motivation

Now let’s have another game for you to deeply understand what our topic will be this morning. This game is called “Scramble Word”.
In this game, I will group you into three groups and each group will guess the words in the Scramble Word. The groups who can finish first, with the correct answers, will receive a reward after the class. I will give you 5 minutes to complete this game. After 5 minutes, the representative of each group will present the work of their group.
(The teacher will divide the class into three groups and give each group an area to do the game.)

Are you ready class? 

Timers start now!
                   (Printed Visual Aid)
                       Scramble Word
	H
	T
	R
	I
	E
	N
	O
	R
	S
	T
	H
	E
	T
	F

	Y
	H
	R
	R
	N
	C
	Z
	C
	Q
	H
	T
	O
	P
	C

	P
	Y
	I
	I
	F
	V
	Q
	B
	S
	E
	U
	S
	Z
	F

	O
	G
	C
	P
	A
	B
	E
	N
	C
	O
	S
	U
	R
	B

	T
	D
	T
	Y
	S
	N
	M
	K
	Y
	R
	D
	R
	Q
	N

	E
	A
	G
	E
	Y
	I
	G
	I
	F
	E
	A
	Y
	E
	M

	N
	E
	D
	U
	Z
	O
	U
	L
	D
	M
	F
	L
	U
	K

	U
	I
	E
	A
	X
	P
	P
	G
	E
	R
	T
	Y
	U
	I

	S
	Q
	U
	A
	R
	E
	S
	J
	I
	S
	I
	D
	E
	Y

	E
	P
	Y
	T
	H
	A
	G
	O
	R
	E
	A
	N
	T
	Z



Time’s up! You may now post your answer on the board. Group 1 will present their answer first. 

Very good group 1. Let’s give them “Fire Clap” Everybody, do the “Fire Clap”.


Next, group 2.

Very well said group 2. Let’s give them “Good Job Clap” Everybody, do the “Good Job Clap”.
Next, group 3.

Excellent group3. Let’s give their group a “Water Clap” Everybody, do the “Water Clap”

Okay very good! The hidden words are (Hypotenuse, Sides, Theorem, Pythagorean, Squares, and Triangle) This will be some keywords that related to our topic for today. 

How do you find the activity? Is it difficult or it is easy? Why? 
4.Discussion 
              Pythagorean Theorem 
                       (Individual Learning)
In this afternoon, we will be having a game as our discussion about Pythagorean theorem.
This game is called “Green Light, Red Light Game”
Mechanics of the game:
 If I will raise the green flag you are going to red the definition of Pythagorean theorem, then 
If I will raise the red flag, it means you are going to stop reading. 
If the students make a mistake, he/ she needs to dance or sing a song.

Did you understand with the mechanics class?

Let’s start the game 
                         (Green Light) 
Pythagorean Theorem is a mathematical principle that states the square of the hypotenuse 

(Red Light)

(Green Light)
of a right triangle is equal to the sum of the square of the other two sides.
(Red Light)

(Green Light)
Pythagorean theorem was discovered by the great mathematician Pythagoras of Samos, Egypt. In some books, this is also known as Pythagorean Theorem.  
(Red Light)
Very good class 
You really observe my instruction about the game. 
Do you have any question about the definition of a Pythagorean Theorem?

Next, let’s proceed to the formula of Pythagorean theorem
The formula for Pythagoras' theorem is a² + b² = c². In this equation, “C” represents the longest side of a right triangle, called the hypotenuse. “A” and “B” represent the other two sides of the triangle or the opposite and the adjacent side. To use the Pythagorean theorem formula, we need to know the length of any two sides in a right triangle.
Note class that if you find the length of side a all you have to do is to transpose the b2 to the right side and this will become: a2=c2-b2 on the other hand if you find the length of b2, all you need to do is to transpose the a2 to the right side. The formula now will become b2=c2-a2
                       A

                   b=?                c=?
 
        

                         C       a=?           B
Did you understand class?

D. Application
Now, Let’s have a game, let’s apply the Pythagorean Theorem formula so that you will really understand the relation between the sums of squares of the legs of a right triangle to its hypotenuse. 

The game is called “Matching Cards”
Mechanics for Matching Cards:
At the beginning of the game, all the cards are mixed up and laid in cols and rows, face down on the table.
 If the cards do not match (it is not a pair), he turns them back over and it is now the turn of player 2 to turn over two new cards. However, if the two cards match, it is a pair!

Then you are going to find the missing side a triangle written in the cards.
The group who will finish first the game with the correct answer will be the winner.
I will group you into two groups. The group 1 in the right side, and group 2 in the left side.
I will give you 15 minutes to do the Matching Cards Game

Timer starts now!

Direction: Match the cards and determine the missing length in each right triangle using the Pythagorean Theorem. 
pairs of cards)





1.

 A

 3                ?

   C        4         B
 A                             

 3               ?

C        4          B



2.







2.

  U

6m                 

   W      3m       V
  U

6m  

  W      3m       V










3.     P

5in               15 in

   Q                  R
     P

5in           15 in  

    Q                R





Answer key: 
1.  a2 + b2 = c2
CA2+ CB2 = AB2
32 + 42 = c2
9 + 16 = c2
25 = c2 = 
c = 5
2. WU2 + WV2 = UV2
62 + 32 = UV2
36 + 9 = w2
45 = w2 
w = 3
3. a2 + b2 = c2
a2 = c2 - b2
 a2 = (15)2 - (5)2
a2= 225- 25 
a2= 200 in 
a2
a= 14.14

Very good class, you did a great job
Congratulations group 3 who got the correct answer.
Let’s give them a “Water Clap”

Did you now understand our lesson this afternoon?

Do you have any clarification or question? 


E. Generalization 
Alright! It seems that you really understand our lesson this morning. To sum up our lesson today, what is the relationship between the sum of the squares of the legs and the square of the hypotenuse? 
Yes, student G? 

Excellent!

Can you apply Pythagorean Theorem to all triangles? Yes, student H?


Very well said!

       Now, Let’s have a quiz
IV.EVALUATION
                      (Visual Aid)
Directions: On 1 whole sheet of paper, Solve the unknown side of the following right triangles using the Pythagorean Theorem.  Show your complete solution.






1. 
              
                   10                      ?

                             12






2. 
              
                                 ?                   8
                      


                                     15


3.  
                   12

                   
                        ?                       6



Are you done class? Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?
Before we dismiss our class today, I will give you an assignment and pass it next meeting.

V. Assignment: 
Answer and show your solution
A ladder 10 meters long is leaning against a wall. If the base of the ladder is 6 meters away from the wall, how high up the wall does the ladder reach? (20 pts)
Write your assignment on your assignment notebook.

Goodbye Class see you next meeting.
	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good afternoon, Ma’am.

We're fine, ma'am




(The students arrange the chairs and pick up some pieces of paper).



(Student answer may vary)


(The students pass their assignment)

Yes Ma’am





Midline theorem is the midpoints of two sides of a triangle are connected, the resulting line segment will be parallel to the third side and half its length.


M= ½ (base)














Yes, Ma’am



(Students will guess the Scramble Word.)


Pythagorean Theorem


(Students will guess the hidden words.)


Hypotenuse






















Yes Ma’am








(Each group are starting to find the word in scramble word)







(The representative of group 1 will present their answers.)

(All students do the “Fire Clap”.)


(The representative of group 2 will present their answers.)


(Students will do the “Good Job Clap”.)

(Students will do the “Water Clap”.)


(Hypotenuse, Sides, Theorem, Pythagorean, Squares, and Triangle)



(Students answers may vary.)











(The students will listen carefully)






Yes, Ma’am




(The students start reading)


(The students stop reading)


(The students start reading)

(The students stop reading)


(The students start reading)




(The students stop reading)




None, Ma’am





(The students will listen carefully)




















Yes, Ma’am








(The students will listen carefully)




















(The students start matching the cards, then they solve the problem) 









































































(The students execute the water clap)

Yes, Ma’am


None, Ma’am








(The students will raise their hands.) The sum of the squares of the legs is equal to the square of the hypotenuse.


(The students will raise their hands.) The Pythagorean Theorem can only be applied to a right triangle.









































Yes Ma’am

Yes Ma’am













Goodbye ma’am and thank you for teaching us.


             














Student Teacher: Vinte, Darriegold N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9							            

A DETAILED LESSON PLAN
(Technology- Based Learning)


OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define proportion, means and extremes.
                b. solve problems involving direct, inverse and partitive proportions.
                c. apply the concept of proportions in real- life situations.


SUBJECT MATTER
              A. Topic: PROPORTION
             B. References: Our world of math pp. 268-269 
C. Materials:  Laptop, PowerPoint, LED Television, Video Presentation,  Projector, Animation, Cellphone with Scientific Calculator app, Chalk Board, Chalk/Markers 

D. Teaching Strategies: Technology-based Learning, Work Examples, Individual Learning, Collaborative Learning, and Questioning Method.

E. Values Integration: Cooperation, Participation, Collaboration, and Mutual Respect, Teamwork, Decision-making.
 
III. LEARNING PROCEDURE 

	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	Preliminary Activities
1. Prayer
Let us all stand. 
(Teacher will call student to lead the prayer.)
                    (Video Invocation)










2. Greetings 
Good morning class!

how are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

Is there any absent today?

4. Collecting of Assignments

Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 
Is everyone ready for our next lesson?  

Okay, but before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

Our past lesson was all about Pythagorean Theorem, right?


Who can still remember what         Pythagorean Theorem is all about? can someone please explain?

Very good! Any other idea about Pythagorean Theorem?


Ok very good!

Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

Unlocking of Difficulties

    (PowerPoint Presentation)

Proportion- is an equation that defines that the two given ratios are equivalent to each other.
Ratio- is used to compare the size of two things with the same unit.

Motivation

        Let us check if you still master multiplication. As I flash the number in the Tv screen, give me the product. First row will answer first followed by rows 2, and 3.
Let’s start 
  (PowerPoint Presentation)

2(3) =                  5. 9(3) =
5(6) =                  6. 4(6) =
3(4) =                  7. 3(6) =
5(5) =                  8. 7(4) =
         Very good class.
  
Activity: “How much, how many”
Before we proceed to our lesson today, let’s have another activity.
I will group you into three groups, The groups who will be finished first in the activity will be declared as winner, the activity is called “How much, How Many”
                        (Video Animation)

         a                b              c                d 
[image: A group of red apples with green leaves

Description automatically generated][image: A group of colorful baskets

Description automatically generated][image: A group of colorful baskets

Description automatically generated][image: A group of red apples with green leaves

Description automatically generated]
                                                       

All of you must guess what is the possible answer of that video animation that I flash on the tv screen. Look at this video animation, what you can see? you can use your phone with scientific calculator app class, for you to answer quickly.

Let’s start

(Group 1are the first group who are finish in the activity.)





(Group 2 are the second group who are finish in the activity.)

(Group 3 are the third group who are finish in the activity.)

Okay very good! The answer is 50= 50, some keywords in our activity is called Proportion this will be our topic this morning. 
How do you find the activity? Is it hard or it is easy? Why?

4.Discussion 
                      PROPORTION
(PowerPoint Presentation Using Laptop and Tv Screen)
In this morning, we are going to discuss our topic “Proportion”.
Proportion is an equation that defines that the two given ratios are equivalent to each other. In other words, the proportion states the equality of the two fraction or the two ratios.  When a fraction is represented in the form a: b, then it is a ratio whereas proportion states that two ratios are equal. a: b, we read this as a is to be. 
a:  b=c: d 
a: d is extremes 
b: c is means
Example 1:  is a ratio and the proportion statement is   =  .If we solve this proportional statement, we get:
  = or 20:25=4:5 
20 x 5 = 25 x 4
100 = 100 
Example 2. Let us consider one more example of a few students in a classroom. Our first ratio of the number of girls to boys is 3:5 and that of the other is 4: 8, then the proportion can be written as:
3: 5 : : 4: 8 or  =  
Here, 3 and 8 are the extremes, while 5 and 4 are the means.
Let us learn here some rules and tricks to solve problems based on ratio and proportion topics. I will send a file in your phone or tablets, as your guide to answer the solving problem better.
           (PowerPoint Presentation)
If u/v = x/y, then u y = v  x
If u/v = x/y, then u/x = v/y
If u/v = x/y, then v/u = y/x 
If u/v = x/y, then (u  + v)/v = (x +  y)/y  
If u/v = x/y, then (u-v)/v = (x-y)/y
If a/ (b + c) = b/(c  + a) =c /(a + b) and a +  b+  c 0, then a=b=c.
Note class that if you have scientific calculator app in your cellphones you can use that one to get the answer quickly.
Did you understand class?

Do you have any clarification?

If none, so now it's your turn 

D. Application
      (Individual activity)
  (Flashing Word Problem on the Tv Screen)
Now let's have an individual activity,
Get 1/2 sheet of paper and answer the following problem.
Let’s apply the Ratios and Proportion in the activity you did a while ago so that you will really understand our topic this morning.
Solving Ratios and Proportion, solve for x.
 =                     2.  = 
   3.  =                      4.  =      
   5.  =                                                               

Are you done class?
If you are done, please exchange your paper with your seatmate.
If you want to answer class please show your solution on the board and type your final answer on the laptop see it on the tv screen.
Understood?
Who wants to answer?

Answer key:
Solution:
1.  = 
x = 
x = 
x = 9
2.  = 
x=  
x= 
x= 4
3.  = 
x=  
x = 
x=9
4. x=  
x= 
x=12
5.   =   
x= 
x= 
x= 10





Good job everyone, I’m glad that you are understand our topic this morning. Give our self a round of applause 
Do you have any clarification or question? 

E. Generalization 
Alright! It seems that you really understand our lesson this morning. To sum up our lesson today, again what is proportion? 

Yes, student G? 


Excellent!
In what scenario does the proportion are useful in our daily lives? 


Very well said!

Do you have any questions class?

Let’s have a short quiz

IV.EVALUATION
              (Individual Learning)
            (PowerPoint Presentation)
           Directions: On ¼ sheet of paper, answer correctly and look for the right answer.
Multiple Choice
1.Which among the following fractions is equivalent to the ratio 6 to 4? 
  a.               b.               c.                  d. 
2. In a Geometry class, there are 9 males and 11 females. What is the ratio of males to the total number of students?
a.               b.             c.                 d. 
3. Which among the following is a proportion?
a.  =       b.  =        c.  =          d.  =
4. The ratio  is proportional to the ratio ________.
a.               b.             c.               d. 
For questions 5 to 7, solve the value of x in the given proportion.
5. =  
     a. 6          b. 8              c. 9              d. 16
6.  = 
    a. 2          b. 12              c. 21            d. 42
7.   =   
a. 2             b. 12              c. 21            d. 10
8. On a map, 1 inch represents 100 feet. How many inches would represent 350 feet? 
a.         b.                 c.                   d. 
9. In a Geometry class, the ratio of the number boys to the number girls is 2 to 3. If there are 20 students in this class, how many girls are there?
a. 8               b. 12                c .20               d. 30                         
10.   =  
a. 3             b.7                  c.9                 d. 5
Are you done class? Please pass your paper forward in the count of 5,4,3,2,1.

Are all papers in?

Before we dismiss our class today, I will give you an assignment and pass it next meeting.

Assignment: 
Site a Scenario about the application of Proportion in education. (20 pts)

Goodbye Class see you next meeting.

	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good morning, ma'am.

We're fine ma'am 





(The students arrange the chairs and pick up some pieces of papers).


(No one is absent today, Ma’am)

(The students pass their assignment)
Yes Ma’am


Yes Ma’am









Yes Ma’am


Pythagorean Theorem- is the sum of the squares of the sides of a right triangle. 

Pythagorean Theorem or Pythagoras theorem is a fundamental relation in Euclidean geometry between the three sides of a right triangle.





















(The students will listen attentively to the instruction being delivered)



Answer key:
6                          5.27
30                        6. 24
12                        7. 18
25                        8. 28

















(Student will start to do the activity.)







(The Group 1 show their answer)
a: b = c : d or  = 
a=10, b=5, c=10, d=5
10:5= 10: 5
50=50


(The Group 2 show their answer)



(The Group 3 show their answer)





(Students answers may vary)









(The students will listen carefully)










(The students will listen carefully)








(The students will listen carefully)

























Yes Ma’am

None, Ma’am










(The students are solving the given problem)










Yes ma’am






Yes Ma’am

(The students are raising their hands to solve the given problem)

(Students A raise her hands to solve and typed her final answer on the laptop to display it on the Tv screen.)



(Students B raise her hands to solve and typed her final answer on the laptop to display it on the Tv screen.)


(Students C raise her hand to solve and typed her final answer on the laptop to display it on the Tv screen.)

(Students D raise her hand to solve and typed her final answer on the laptop to display it on the Tv screen.)


(Students E raise her hand to solve and typed her final answer on the laptop to display it on the Tv screen.)



                  (The students Clap)


                   None, Ma’am 





(The students raise her hand and answer the question.)
Proportion is an equation that defines that the two given ratios are equivalent to each other.
In our daily life, we use the concept of ratio and proportion such as in business while dealing with money or while cooking any dish, etc.


                 None, Ma’am 





























































Yes Ma’am

Yes Ma’am









Goodbye ma’am and thank you for teaching us.
























Student Teacher: Vinte, Darriegold N.	                                                                  
Subject: Mathematics
School: Carusa Integrated School				Quarter:  3rdQuarter
Grade: 9							            

A DETAILED LESSON PLAN
(Game - Based Learning)


OBJECTIVES
                At the end of the lesson, the students are expected to:
                a. define proportion, means and extremes through games.
                b. solve problems involving direct, inverse and partitive proportions.
                c. apply the concept of proportions in real- life situations.


SUBJECT MATTER
               A. Topic: PROPORTION
               B. References: Our world of math pp. 268-269 
   C. Materials: Visual Aid, printed picture, Chalk Board, Bond paper 
        and Tape.
D. Teaching Strategies: Game-based Learning, Work Examples, Individual Learning, Collaborative Learning, and Questioning Method.
E. Values Integration: Cooperation, Participation, Collaboration, and Mutual       Respect, Teamwork, Decision-making.
 
III. LEARNING PROCEDURE 
	    TEACHER’S ACTIVITY
	STUDENT’S RESPONSE

	Preliminary Activities
1. Prayer
Let us all stand. 
(Teacher will call student to lead the prayer.)
                   










2. Greetings 
Good morning class!

how are you today?

Very Good! It’s good to hear that you are all fine.

Before you take your seats, please arrange your chairs and pick up some pieces of papers, thank you.

3. Checking of Attendance

Is there any absent today?

4. Collecting of Assignments

Last meeting, I gave you an assignment.so now pass your assignment forward. In the count of 5,4,3,2,1
Are all Papers in?

5. Review 
Is everyone ready for our next lesson?  

Okay, but before we proceed to our new topic, let’s have a short recap of what we have discussed last meeting.

Our past lesson was all about Pythagorean theorem, right?

Who can still remember what Pythagorean theorem is all about? can someone please explain?
Very good! Any other idea about Pythagorean theorem?

Ok very good!

Before we proceed to our lesson for today. Let us unlock first the words that we might to encounter during our class discussion.

B. Developmental Activities

Unlocking of Difficulties

Now, we are going to have a game. This game is called Wordplay, and all you have to do is to guess word and understand what it is all about. 
                  Are you ready class? 
                   So now let’s start
                       (Visual Aid)


                    
NIPPROOORT


Proportion- is an equation that defines that the two given ratios are equivalent to each other.

            Good job, nice guess

TAIOR


Very good, this word is Ratio. 
               
Ratio- is used to compare the size of two things with the same unit.

Do you have any questions in Unlocking of difficulties?
Let’s have another game.

Motivation

        Let us check if you still master multiplication. As I flash each card, give me the product. First row will answer first followed by rows 2, and 3.
Let’s start 
2(3) =                  5. 9(3) =
5(6) =                  6. 4(6) =
3(4) =                  7. 3(6) =
5(5) =                  8. 7(4) =


         Very good class.
  
Activity: “How much, how many”
Before we proceed to our lesson today, let’s have another activity.
I will group you into three groups, The groups who will be finished first in the activity will be declared as winner, the activity is called “How much, How Many”                     
All of you must guess what the possible answer is. 
Count your self from 1 to 3

Let’s start

Look at the pictures, what you can see? 





(Printed Picture)
          a                b              c              
[image: A group of red apples with green leaves

Description automatically generated][image: A group of colorful baskets

Description automatically generated][image: A group of red apples with green leaves

Description automatically generated]
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(Group 1are the first group who are finish in the game.)





(Group 2 are the second group who are finish in the game.)

(Group 3 are the third group who are finish in the game.)

Okay very good! The answer is 50= 50, some keywords in our activity is called Proportion this will be our topic this morning. 
How do you find the activity? Is it hard or it is easy? Why?

4.Discussion 
                      PROPORTION
              (Visual Aid)
In this morning, we will be having a game as our discussion about Proportion. 
But before we proceed, who can define. What is Proportion?

Very good
In other words, the proportion states the equality of the two fraction or the two ratios.  When a fraction is represented in the form a: b, then it is a ratio whereas proportion states that two ratios are equal. a: b, we read this as a is to be.
Now let’s proceed to our game.
This game is Called “Guess Me”
 I have here a proportion all you have to do class is to guess if it is Means or Extremes.

a:  b=c: d 
a: d = ________
b: c =________
10:20 = 5: 10
20: 5= ______
10: 10 = ______




Very good class you really understand our topic.
Do you have any questions?
Now let’s have another game, this game is called “Solve Me”
I will group you into two groups, all you have to do is to solve the given problem. The group who will finish first and have the correct will be declared as winner.
Did I make myself clear?

               (Visual Aid)
1.  is a ratio and the proportion statement is   =  .If we solve this proportional statement, we get:
2. Let us consider one more example of a few students in a classroom. Our first ratio of the number of girls to boys is 3:5 and that of the other is 4: 8, then the proportion can be written as:

(The group 2 are the first group who finish first the game.)
Group 2, please present your answer on the board.


Answer Key: 
 = or 20:25=4:5 
20 x 5 = 25 x 4
100 = 100 
2. 3: 5 : : 4: 8 or  =  
Very good class, you did very well.

Let us learn here some rules and tricks to solve problems based on ratio and proportion topics. I will send a file in your phone or tablets, as your guide to answer the solving problem better.
               (Visual Aid)
If u/v = x/y, then u y = v  x
If u/v = x/y, then u/x = v/y
If u/v = x/y, then v/u = y/x 
If u/v = x/y, then (u  + v)/v = (x +  y)/y  
If u/v = x/y, then (u-v)/v = (x-y)/y
If a/ (b + c) = b/(c  + a) =c /(a + b) and a +  b+  c 0, then a=b=c.

Did you understand class?

Do you have any clarification?

If none, so now it's your turn 
D. Application
                              (Visual Aid)
Let’s apply the Ratios and Proportion in the activity you did a while ago so that you will really understand our topic this morning.
Solving Ratios and Proportion, solve for x.
 =                     2.  = 
   3.  =                      4.  =      
   5.  =                                                               

Are you done class?
If you are done, please exchange your paper with your seatmate.
Who wants to answer? 
If you want to answer, show your solution and explain briefly.
Understood?
Who wants to answer?

Answer key:
Solution:
1.  = 
x = 
x = 
x = 9
2.  = 
x=  
x= 
x= 4
3.  = 
x=  
x = 
x=9
4. x=  
x= 
x=12
5.   =   
x= 
x= 
x= 10
Good job everyone, I’m glad that you are understand our topic this morning. Let’s give ourselves a round of applause.
Do you have any clarification or question? 

E. Generalization 
Alright! It seems that you really understand our lesson this morning. To sum up our lesson today, again what is proportion? 

Yes, student G? 


Excellent!


In what scenario does the proportion are useful in our daily lives? 

Very well said!

Do you have any questions class?

Let’s have a short quiz

IV.EVALUATION
              (Individual Learning)
                      (Visual Aid)
           Directions: On ¼ sheet of paper, answer correctly and look for the right answer.
Multiple Choice
1.Which among the following fractions is equivalent to the ratio 6 to 4? 
  a.               b.               c.                  d. 
2. In a Geometry class, there are 9 males and 11 females. What is the ratio of males to the total number of students?
a.               b.             c.                 d. 
3. Which among the following is a proportion?
a.  =       b.  =        c.  =          d.  =
4. The ratio  is proportional to the ratio ________.
a.               b.             c.               d. 
For questions 5 to 7, solve the value of x in the given proportion.
5. =  
     a. 6          b. 8              c. 9              d. 16
6.  = 
    a. 2          b. 12              c. 21            d. 42
7.   =   
a. 2             b. 12              c. 21            d. 10
8. On a map, 1 inch represents 100 feet. How many inches would represent 350 feet? 
a.         b.                 c.                   d. 
9. In a Geometry class, the ratio of the number boys to the number girls is 2 to 3. If there are 20 students in this class, how many girls are there?
a. 8               b. 12                c .20               d. 30                         
10.   =  
a. 3             b.7                  c.9                 d. 5
Are you done class? Please pass your paper forward in the count of 5,4,3,2,1.
Are all papers in?

Before we dismiss our class today, I will give you an assignment and pass it next meeting.
V. Assignment: 
Site a Scenario about the application of Proportion in education. (20 pts)

Goodbye Class see you next meeting.

	

(All students will stand.)
Let us all remember the most holy presence of God as we pray. In the name of the Father, the Son, and the Holy Spirit. Amen.
Our Father in heaven, hallowed be your name. Your kingdom come, you will be done, on earth, as it is heaven. Give us this day our daily bread and forgive us our sins us we forgive those who sin against us. Do not bring us to the test but deliver us from evil. Amen.


Good morning, ma'am.

We're fine ma'am 




(The students arrange the chairs and pick up some pieces of papers).




(No one is absent today, Ma’am)




(The students pass their assignment)


Yes Ma’am


Yes Ma’am








Pythagorean Theorem- is the sum of the squares of the sides of a right triangle. 
Pythagorean Theorem or Pythagoras theorem is a fundamental relation in Euclidean geometry between the three sides of a right triangle.














Yes Ma’am


(Some students will guess the hidden wordplay.)

PROPORTION








RATIO







None, Ma’am 






(The students will listen attentively to the instruction being delivered)

Answer key:
6                          5.27
30                        6. 24
12                        7. 18
25                        8. 28








(The students start counting)

(Student will start to do the game.)
























(The Group 1 show their answer)
a: b = c : d or  = 
a=10, b=5, c=10, d=5
10:5= 10: 5
50=50


(The Group 2 show their answer)


(The Group 3 show their answer)






(Students answers may vary)








Proportion is an equation that defines that the two given ratios are equivalent to each other.














(The Students L, M, N, and O answer the game)
a: d = extreme
b: c= means
20: 5= means 
10: 10 = extreme






None, Ma’am 







Yes Ma’am















(The group 2 will present their answer)


 = or 20:25=4:5 
20 x 5 = 25 x 4
100 = 100 
2. 3: 5 : : 4: 8 or  =  



















Yes ma’am
       
 None, Ma’am




(The students are raising their hands to solve the given problem)









Yes, Ma’am











(Students A raise her hands to solve and explain her final answer on the board.)



(Students B raise her hands to solve and explain her final answer on the board.)


(Students C raise her hands to solve and explain her final answer on the board.)




(Students D raise her hands to solve and explain her final answer on the board.)

(Students E raise her hands to solve and explain her final answer on the board.)

            
             (The students Clap)


                   None, Ma’am 




(The students raise her hand and answer the question.)


Proportion is an equation that defines that the two given ratios are equivalent to each other.


In our daily life, we use the concept of ratio and proportion such as in business while dealing with money or while cooking any dish, etc.


None, Ma’am 

































































Yes Ma’am

Yes Ma’am








Goodbye ma’am and thank you for teaching us.
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