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CHAPTER ONE
INTRODUCTION
Title: Enhancing Student Understanding through the Design, Development, and Utilization of Human Tongue Puzzle as a Gaming Method

Introduction:

In the realm of education, innovation is key to engaging students and fostering a deeper understanding of complex subjects. Recognizing the importance of interactive and immersive learning experiences, our research endeavors to introduce a novel approach to biology education. Through the design, development, and utilization of a puzzle based on the human tongue, we aim to leverage gaming methods to enhance students' understanding and appreciation of this intricate organ.

Design and Development:

Our research involved meticulous planning and execution to design and develop a puzzle that accurately represents the structure and function of the human tongue. Utilizing state-of-the-art materials and tools, including foam boards, printed images, and precise cutting instruments, we meticulously crafted each puzzle piece to ensure authenticity and educational value. The puzzle's design incorporates both visual and tactile elements, engaging multiple senses to reinforce learning and retention.

Utilization as a Gaming Method:

Once constructed, the human tongue puzzle serves as a dynamic gaming method within the classroom setting. Students are invited to explore the intricacies of the tongue's anatomy through interactive gameplay, where they must assemble the puzzle pieces to complete the organ's structure. This gamified approach transforms learning into an engaging and enjoyable experience, fostering curiosity and active participation among students.

Positive Impacts on Student Understanding:

The utilization of the human tongue puzzle as a gaming method has yielded significant positive impacts on student understanding. By providing hands-on experiences and promoting active learning, the puzzle stimulates critical thinking and problem-solving skills. Furthermore, the gamified nature of the activity enhances motivation and enthusiasm for learning, leading to improved comprehension and retention of biological concepts related to the tongue.

Conclusion:

In conclusion, our research demonstrates the potential of utilizing gaming methods, such as the human tongue puzzle, to enhance student understanding in biology education. By integrating interactive and immersive experiences into the curriculum, educators can empower students to actively engage with complex subjects and develop a deeper appreciation for the wonders of the natural world. Through continued innovation and exploration, we can pave the way for transformative advancements in educational practices and student learning outcomes.

Background of the Study

Science education serves a greater purpose than simply transmitting knowledge; it's about empowering students to actively pursue knowledge and become independent learners. To do this, students need an immersive learning experience that encourages questioning, critical thinking, and active participation. Science subjects are taught at all educational levels in Nigeria, including primary, secondary, and tertiary institutions. They represent a significant component of the educational system, equipping students with the information and abilities necessary to pursue careers in various sectors such as medicine, engineering, agriculture, and technology. Science subjects help to develop critical thinking, problem-solving, and analytical skills essential for success in a wide range of careers, including engineering, medicine, scientific research, as well as other areas like business, law, and public policy.

In Africa, the study of science at the senior secondary school level is typically divided into three main subjects: biology, chemistry, and physics. We choose to focus on the biology curriculum for several compelling reasons. Firstly, biology is the subject that most students, whether science-oriented or not, find the most interesting. Additionally, biology is a prerequisite for over 90 percent of post-secondary science professional and academic courses, including medicine, nursing, pharmacy, and zoology. Overall, biology is a crucial science subject in secondary school because it provides students with a foundation for understanding the natural world, qualifies them for careers in healthcare and biotechnology, fosters an appreciation for the complexity and diversity of life, and helps them develop important life skills.

Meaning of Puzzle

A puzzle is a problem that may take many forms, including games and toys, and is solved through knowledge, ingenuity, or other skills. A puzzle is a question, game, or toy that requires careful thought to answer correctly or put together properly. Putting a puzzle together is the perfect analogy for anything you are trying to achieve in life. You won't know all the steps to your goals until you are in the middle of it; each step comes up when it needs to, and you will complete it as it happens. Some of the pieces might need to be moved around, but that's life.

How Puzzle Helps in Teaching and Learning

Puzzles develop memory skills, as well as the ability to plan, test ideas, and solve problems. While completing a puzzle, students need to remember shapes, colors, positions, and strategies to complete them. Puzzle enable a child to develop problem-solving skills on how to place a piece in the correct space, cognitive skills through visual-spatial awareness, fine motor skills to learn how to grasp and pick up pieces through manipulation, hand-eye coordination by placing puzzle pieces in the correct order. These puzzles require patience and concentration, which can help improve focus and attention span. They also require analytical thinking, as you have to figure out how the pieces fit together. The games help to improve cognitive skills, critical thinking, and logical reasoning.

How Puzzle Affects People in Understanding and Assimilation

Working on a puzzle reinforces connections between brain cells, improves mental speed, and is an effective way to improve short-term memory. Puzzles increase the production of dopamine, a chemical that regulates mood, memory, and concentration. Puzzle games can help with student integration and can promote a collaborative and social learning environment. For example, strategy games can help students learn how to think ahead and plan for multiple outcomes.

How Puzzle Has Been Used in Schools

Puzzles have been used in schools to solve different difficulties of learning. The puzzles come in different levels of difficulty to cater to all learners with varying learning abilities. Besides being fun, these puzzles develop basic numeracy, critical thinking, logic, and problem-solving. They also build strong foundations in teaching and learning. Puzzles don't require instructions or rules; students can sit down and work on them for a few minutes at a time. Anytime puzzles are a productive and meaningful way to fill up free time. Students can tackle puzzles for a few minutes at the beginning or end of class.

Needs for Us to Introduce Puzzles into Biology Diagrams

Drawing is a very important skill in biology and is considered a type of data collection because drawing helps to record data from specimens. They are used during the process of research as biologists plan experiments with flowcharts and draw models to represent hypotheses for consideration.
Statement of the Problem

Many students, particularly females, experience fear when it comes to drawing diagrams in biology. Despite the excitement of practicing with specimens, some students exhibit apprehension towards biology practical activities, especially those involving drawing.

1. Lack of Confidence: Students may lack confidence in their abilities to learn and understand the subject matter, particularly when it involves drawing.

2. Classroom Communication Apprehension: This occurs as students fear they will appear inadequate in front of their peers during practical activities, leading to communication apprehension.

Significance of the Study

The significance of incorporating puzzles into teaching and learning biology is notable:

1. Puzzle Aid Memory and Recall: Puzzles are excellent tools for teaching new concepts and facts in biology, helping students retain information more effectively.

2. Puzzle Foster Critical Thinking Skills: They provide valuable practice in critical thinking while also enhancing spelling and other areas of the curriculum.

3. Puzzle Develop Essential Skills: Puzzles help children develop finger strength, perseverance, and problem-solving skills, which are crucial for success in biology and other subjects.

4. Puzzle Enhance Brain Function: Working on puzzles reinforces connections between brain cells, improves mental speed, and serves as an effective method for improving short-term memory.  
                                       CHAPTER TWO:
REVIEW OF RELATED LITERATURE
Introduction

This chapter will review various areas pertinent to the study, covering the following sub-headings:

1. Gaming Method of Teaching and Learning

2. Puzzle in Teaching and Learning

3. Human Tongue as the Selected Organ

Gaming Method of Teaching and Learning

Gaming-based learning is an instructional strategy that utilizes digital games to engage students, improve content understanding, and teach new skills. It employs the power of games to define and support learning outcomes, offering engagement, immediate rewards, and healthy competition. Game-based learning in the classroom is effective because children enjoy playing video games. Educational games bolster engagement with the material, provide an active learning experience, motivate students to learn more, and offer a personalized learning experience. It can be defined as "learning that is facilitated by the use of a game," applicable across academic levels from preschool to lifelong learning.

Puzzle in Teaching and Learning

Puzzle-based learning is a novel teaching and learning methodology focused on developing problem-solving skills. Puzzles come in different levels of difficulty to cater to learners with varying abilities. Apart from being fun, puzzles develop basic numeracy, critical thinking, logic, and problem-solving skills. Crossword puzzles and word searches are structural, self-learning educational tools that review and reinforce knowledge acquired during lectures. They strengthen connections between brain cells and create new connections for improved cognitive speed. Puzzles are particularly beneficial for short-term memory as students must remember colors, shapes, and the big picture while determining which pieces fit together.

Human Tongue as the Selected Organ

The tongue, primarily composed of muscles and covered with a mucous membrane, plays a crucial role in chewing, speaking, and breathing. Small nodules of tissue called papillae, housing taste buds, provide the sense of taste. It is involved in manipulating food for chewing and swallowing as part of the digestive process. The tongue consists of five parts: the tip, body, base, and extrinsic and intrinsic muscles. It helps in articulating speech and tasting food, enabling humans to sense five basic tastes: salty, sweet, sour, bitter, and umami. The tongue facilitates the movement of food during mastication and swallowing.

Functions of the Tongue

1. It bears taste buds, allowing for the tasting of food.

2. It aids in chewing and swallowing substances.

3. It facilitates the movement of food during mastication and assists in swallowing.

The tongue helps in tasting, speaking, and swallowing. Minor salivary glands produce saliva to keep the mouth moist and contain enzymes to break down food. These glands are distributed in various locations around the mouth, including the inner cheeks.                            

METHODOLOGY 
A. Materials or Tools Needed to Construct the Puzzle of the Human Tongue:

   1. Long ruler (metallic)

   2. Pencil

   3. Cutter

   4. Foam board

   5. Printed picture of the tongue

   6. Glue

B. Step-by-Step Procedure to Follow When Constructing the Puzzle of the Human Tongue:

1. Preparing the Puzzle Board:
   a. Cut the accoboard to dimensions of 31.7cm by 43.7cm using a steel ruler and cutter.

   b. Cut 2 pieces of foam board into dimensions of 1cm by 41.7cm and 2 pieces into dimensions of 1cm by 31.7cm.

   c. Apply gum to each foam board piece and affix them to the four edges of the acco-board in a border form using U adhesive gum.

2. Preparing the Board Stand Support:

   a. Cut a small right triangle shape from the accoboard.

   b. Attach two hinges to the longest side of the right triangle.

   c. Affix the hinges to the longest side of the right angle triangle and the back of the puzzle board using glue.

3. Preparing the Puzzle:

   a. Cut another piece of accoboard into dimensions of 29.7cm by 41.7cm.

   b. Transfer the printed picture of the tongue onto the accoboard.

   c. Cut the accoboard into puzzle pieces of 5.9cm by 5.9cm square using the cutter and steel ruler.

   d. Arrange the puzzle pieces inside the puzzle board.

C. Precautions to Be Taken:

   a. Ensure the puzzle pieces are accurately sized, square, and well cut out.

   b. Handle the cutter carefully to avoid injury.

   c. Apply glue appropriately; excessive glue may hinder the free movement of the puzzle pieces on the board.

D. Uses of the Puzzle in the Classroom:

   1. Strengthen the connection between brain cells and create new connections for improved cognitive speed.

   2. Exercise students' critical thinking skills in spelling and other areas of the curriculum.

   3. Encourage students to think about things in new or different ways.

APPENDIX: The Picture of the Whole Puzzle from the Beginning 
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