Prosiding ICTE 2026
ISSN(E) XXXXXXXXXXXXXXX:
© 2022 KIAS, IPGKSM, & KPTM



Title: Max 14 Words, Capitalize Each Word, TNR 12-pt, Bold, Single Spacing
[Translation in English for Arabic and Malay Paper, Capitalize Each Word, TNR 14-pt, Bold, Italic, Single Spacing]

First Author¹, Second Author² & Third Author³ [No Titles, TNR 11-pt, Capitalize Each Word, Bold, Single Spacing]

1 Department of First Author, Faculty, University Name, Postcode, Country, email
2 Department of Second Author, Faculty, University Name, Postcode, Country, email
3 Department of Third Author, Faculty, University Name, Postcode, Country, email
*Corresponding author: email


ABSTRACT
The abstract should include the main discourse of the academic discipline discussed, the research objectives, the methodology employed, the research findings, the conclusion, and the contribution of the study to the body of knowledge. The abstract must be written in a single paragraph with a length of 150 to 250 words, using Times New Roman font, size 11 pt, with single line spacing and in italics. The writing of the abstract should be precise, concise, clear, factual, and specific. The abstract may be written in Malay, English, or Arabic. Articles written in Malay or Arabic must be accompanied by the title, abstract, and a maximum of five keywords in English. Meanwhile, articles written in English must be accompanied by the title, abstract, and a maximum of five keywords in Malay.
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1.0 INTRODUCTION 

The Malaysia Education Blueprint places strong emphasis on holistic student development, focusing not only on cognitive aspects but also on leadership and thinking skills. STEM teaching and learning is one of the approaches introduced, involving the application of STEM knowledge, skills, and values to solve problems in the contexts of daily life, society, and the environment. This approach encourages students to question and explore their surroundings through inquiry, as well as to solve real world problems in fostering a culture of STEM practices. The process of developing well rounded students requires educators to continuously reflect on their practices and strive to improve the quality of teaching and learning. Effective learning is undoubtedly the primary goal of every teaching session conducted by educators. Meaningful and effective teaching and learning sessions can enhance students’ motivation, develop their thinking skills, and promote lifelong learning.
Teaching and Learning Reflection
Reflecting on the teaching and learning activities conducted for the topic of Biodiversity often raises concerns for the researcher. These concerns stem from the fact that Biodiversity is a broad topic, encompassing the diversity and classification of organisms across six major biological kingdoms: Archaea, Eubacteria, Protista, Fungi, Plantae, and Animalia. Students are not only required to master classification methods but also to understand the characteristics of each kingdom and relate them to evolutionary processes that support organism survival. Discussions among lecturers frequently highlight students’ difficulties in memorization, understanding abstract concepts, and making connections between concepts. Challenges in visualizing abstract ideas and retaining information subsequently lead to low motivation among students when studying this topic. Issues related to mastery and motivation in Biodiversity have also been reported in studies on its teaching and learning. For instance, Panula, Jeonen, Lemmety, and Pauna (2018) conducted an analysis of 317 international scientific articles published between 2000 and 2018. Their analysis of teaching and learning approaches revealed that educators employ various methods to deliver Biodiversity content, including field studies, lectures, and educational visits. The study also emphasized that hands on learning is essential to enhance the effectiveness of Biodiversity education.
Problem Statement and Focus of the Study
Based on reflections on the teaching and learning issues in the topic of Biodiversity, as well as references to candidate performance reports and discussions among lecturers, several problems have been identified that need to be addressed to improve the effectiveness of teaching and learning for this topic. To confirm the existence of these issues from the students’ perspective, a questionnaire was administered to 32 Biology students from the One Year Programme at Perak Matriculation College. The findings revealed that 86.7% of students were interested in learning Biodiversity, while 13.3% were not. Despite this interest, the main learning challenges include the large number of new terms to be learned, as agreed by 81.3% of students, time management issues due to limited time allocation for the topic (75%), difficulty in memorization (75%), and unfamiliarity with the organisms studied (50%). Most students were also found to rely on rote memorization of facts and new concepts without engaging higher order cognitive skills. Students’ responses in the questionnaire were consistent with the researcher’s observations of their participation during classroom activities and question and answer sessions. Students appeared relatively passive and were often unable to respond to questions requiring moderate and higher-level thinking skills. Therefore, the researcher believes that corrective actions are necessary to address these issues. Students should be given as much exposure to real world contexts as possible. Teaching and learning activities in the classroom must be made more effective, and students should be encouraged to apply thinking skills to ensure a deeper understanding of information and concepts.


Research Objectives and Research Questions
Based on the focus of the study, the general objective is to enhance students’ conceptual understanding, motivation, and thinking skills through the implementation of the Flipped Classroom approach.

The specific objectives are as follows:
i. To improve students’ understanding of Biology concepts through the implementation of interactive Flipped Classroom activities.
ii. To enhance students’ motivation through the implementation of interactive Flipped Classroom activities.
iii. To evaluate the strengths and weaknesses of implementing interactive Flipped Classroom activities in the teaching and learning of Biology.

Based on these objectives, the following research questions are proposed:
i. Does the implementation of interactive Flipped Classroom activities improve students’ understanding of Biology concepts?
ii. Does the implementation of interactive Flipped Classroom activities enhance students’ motivation?
iii. What are the strengths and weaknesses of implementing interactive Flipped Classroom activities in the teaching and learning of Biology?

2.0	 METHODOLOGY

Intervention and Action Strategy

This study focuses on interactive Flipped Classroom activities, where the implementation of teaching and learning optimizes face to face sessions with the lecturer to ensure effective learning. Therefore, the intervention was carried out using the Flipped Classroom approach, as illustrated in Figure 2. Figure 2 shows the implementation of Flipped Classroom activities and their relationship with activities based on students’ cognitive levels.
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Figure 1: Implementation of the Flipped Classroom

Research Participants

A total of 39 Semester 2 students enrolled in the biology course SB025 at Perak Matriculation College participated in the study.

Instruments and Assessment Strategy

Data were collected throughout the implementation of teaching and learning activities. Data collection methods included students’ scores from Edpuzzle activities conducted before class, scores from Liveworksheets activities, lecturer observations, a checklist for mind map production, and a student learning questionnaire. The collected data were analyzed using descriptive analysis, involving mean and standard deviation, to examine students’ conceptual understanding, motivation, and thinking skills.

Implementation of Action

This study adopts an action research design. The design is based on the model proposed by Stephen Kemmis and Robin McTaggart (1988). According to Kemmis and McTaggart (1988), each research cycle involves four stages: reflecting, planning, acting, and observing. This model conceptualizes action research as a continuous cycle consisting of these four stages, as illustrated in Figure 1. It represents a process in which a research problem requires ongoing follow up actions. The action research process begins with reflection conducted by the researcher. Based on the Kemmis and McTaggart model, an initial review is carried out when a learning problem emerges in the classroom. The researcher then identifies the root causes of students’ weaknesses or difficulties. Subsequently, a plan is developed, and actions are implemented by introducing appropriate interventions to address the identified issues. Observations are then conducted to monitor progress, followed by improvements and further reflection to evaluate whether the interventions have successfully addressed the identified problems (Kemmis and McTaggart, 1988).
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Figure 2: Action Research Cycle by Stephen Kemmis and Robin McTaggart (1988)

The implementation of action research using the Kemmis and McTaggart (1988) model begins with the planning stage. Based on the problems identified, a total of 39 students from two classes were selected to participate in the intervention. These students were selected based on criteria indicating that they experienced difficulties in learning the topic of Biodiversity, which subsequently led to low participation and motivation during the teaching and learning process.

The implementation of the Flipped Classroom involves three phases: before class, during class, and after class. Detailed information on student activities is presented in Table 1.

Table 1: Phases and Activities of the Flipped Classroom

	Phase
	Student Activities
	Lecturer

	Before class
	Watch Edpuzzle videos and answer related questions
	Introduce selected phylum organisms through Edpuzzle videos in Google Classroom. Monitor students’ participation and readiness

	During class
	Engage in discussions of key concepts through tutorial exercises with peers and the lecturer via Google Meet. Complete Live worksheets activities individually
	Discuss key concepts and guide students based on the analysis of Edpuzzle exercises. Provide tutorial exercises

	After class
	Prepare a mind map to summarize key concepts for each phylum
	Monitor students’ mind map production



The study was conducted in two cycles. In the first cycle, the lecturer inserted Edpuzzle questions in the middle of the video, whereas in the second cycle, the questions were placed at the end of the video. Changes were also made to the Live worksheets’ activities. In the second cycle, the worksheets included a variety of question formats, additional exercises were provided in the workbook, and students were directly registered on the Live worksheets platform.

3.0 RESEARCH FINDINGS
 
Students’ achievement was analysed based on score records obtained from Edpuzzle and live worksheets for both action research cycles. The results show that 100% of students achieved excellent performance, scoring above 95% at the end of each cycle, as illustrated in Figures 3 and 4.
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Figure 3: Comparison of Student Achievement in Cycle 1 (Edpuzzle and Liveworksheets)
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Figure 4: Comparison of Student Achievement in Cycle 2
Table 2 presents students’ achievement across the two action research cycles. The results indicate a higher mean score in the second cycle for the Edpuzzle activities. This demonstrates that the improvements made to the Edpuzzle video activities were effective. The second cycle also shows a high mean score for Liveworksheets activities conducted after in class discussions, indicating a high level of student mastery, with a mean score of 97.4%.
Table 2: Comparison of Mean and Standard Deviation of Student Achievement
	Cycle
	Edpuzzle
	Liveworksheet
	
Mean Difference

	
	Mean
	Standard Deviation
	Mean
	Standard Deviation
	

	Cycle 1
	76.8
	11.5
	95.7
	5.8
	18.9

	Cycle 2
	79.7
	10.7
	97.4
	4.5
	18.0



	
	
	
	


Based on the lecturer’s observations, students actively participated in discussions of tutorial questions. They were able to respond positively to questions at the cognitive levels of applying and analyzing during class. The mind maps produced by the students were also analyzed, and the findings show that 100% of students successfully created mind maps that accurately integrated the concepts. Analysis of the learning questionnaire (Table 3) indicates that 100% of students agreed that the use of the Flipped Classroom approach through Edpuzzle and Liveworksheets facilitated understanding, was appropriate, enhanced knowledge and motivation, and was engaging. However, in terms of user friendliness, some students expressed disagreement due to issues related to internet access.
Table 3: Students’ Learning Questionnaire Feedback
	 Aspect
	Edpuzzle
	Liveworksheet

	Facilitates understanding
	100
	100

	Easy to remember
	97.4
	100

	User friendly
	94.9
	97.4

	Appropriate
	100
	100

	Enhances knowledge
	100
	100

	Enhance motivation 
	100
	100

	Engaging
	100
	100



The following are excerpts from students’ open-ended responses on the implementation of interactive Flipped Classroom activities:

	“When I create a mind map, watch Edpuzzle videos, and answer the questions, it helps me understand better, remember more easily, and makes learning less boring. I find biodiversity videos very interesting. Liveworksheets also helps me a lot in my learning”.

	“Very interesting and easy to understand”.

	“I hope madam can share her mind map”.

	“Edpuzzle is very engaging as a learning platform nowadays. It can be watched repeatedly if I do not understand”.

	“A very interesting approach”.

	“Very interesting.”

	“I enjoy doing tasks using Edpuzzle and Liveworksheets”.

	“Very effective and engaging because Biology learning needs interesting videos to make it easier to understand.”

	“Very engaging for learning”.

	“The use of Edpuzzle videos and interactive worksheets (Liveworksheets) is very interesting and easy to understand”.

	“In my opinion, Edpuzzle videos are very useful, but they are less effective if internet access is weak. Interactive worksheets are similar to Edpuzzle, while creating mind maps is very helpful for students to understand biodiversity effectively”.

	“Very beneficial”



Students’ open-ended responses are consistent with the questionnaire findings, where more than 90% of students provided highly positive feedback. The main challenge in implementation was related to slow internet access.

4.0 DISCUSSIONS

Before class, students were exposed to videos related to the topic being taught. This step aimed to provide students with initial exposure to organisms from the phyla Porifera and Cnidaria in Cycle 1. These organisms typically inhabit the ocean floor and are relatively unfamiliar to students. Therefore, providing videos allowed students to explore and become familiar with organisms within these phyla. To ensure that students watched the videos, they were integrated with Edpuzzle and Google Classroom. Lecturers were able to monitor students’ participation through these platforms. This approach ensured that students were equipped with basic knowledge of the phyla before attending face to face sessions.

The implementation of Edpuzzle differed between Cycle 1 and Cycle 2. In Cycle 1, questions were inserted at multiple points throughout the video, whereas in Cycle 2, questions were placed only at the end of the video. It was found that in Cycle 1, placing questions in the middle of the video disrupted students’ focus, reduced engagement, and made it more difficult for students to extract key concepts. Therefore, in Cycle 2, questions were positioned at the end of the video, which proved more effective in enhancing conceptual understanding prior to face-to-face sessions.

During class, students’ responses and scores from Edpuzzle activities guided lecturers in facilitating discussions. Discussions focused on concepts that students had not fully mastered, such as classification, unique characteristics of each phylum, and evolutionary aspects. With prior exposure to concepts before class, students participated actively in tutorial discussions. This observation was supported by questionnaire findings. Students’ strong performance in Liveworksheets clearly reflected their conceptual understanding, with mean scores of 95.7% in Cycle 1 and 97.4% in Cycle 2. The use of the workbook feature in Cycle 2 enabled students to complete structured activities covering different phyla. From the lecturer’s perspective, it also facilitated efficient tracking of student performance, allowing timely feedback for remediation and reinforcement of concepts.

After class, the Flipped Classroom activities involved students creating and designing mind maps. No differences were observed between Cycle 1 and Cycle 2, as 100% of students demonstrated understanding of the required concepts during discussions. This indicates that face to face sessions were effective in enabling students to apply higher order thinking skills, including analysing, evaluating, and creating, when completing tasks.

The implementation of the Flipped Classroom approach provided opportunities for all students to engage effectively in face-to-face activities, as suggested by Jonathan Bergmann and Aaron Sams (2012). It also enhanced students’ mastery and motivation and was supported by the integration of technology (Reidsema et al., 2017). Technology integration further brings real world experiences closer to students, enabling them to understand key concepts at their own pace (Sarah Arnold-Garza, 2014).

The strengths of this approach are evident in its effectiveness in encouraging students to prepare before class, bringing real world contexts closer to learners, and enabling exploration of each phylum. It also allows lecturers to design higher level cognitive activities such as applying and analyzing during face-to-face sessions, thereby promoting active student engagement. However, this approach requires extensive preparation and careful planning. Without proper preparation, Flipped Classroom activities may increase students’ anxiety (Arnold Garza, 2014). Therefore, various factors, particularly student and educator readiness, must be considered to ensure effective implementation.

5.0 REFLECTION

Through the implementation of interactive Flipped Classroom activities for the topic of Biodiversity, with careful preparation, the study successfully achieved its objectives. The approach was found to enhance students’ conceptual understanding and increase their motivation. Structured activities enabled both students and the researcher to identify weaknesses and carry out remedial and reinforcement actions, ultimately allowing students to apply higher order thinking skills by designing mind maps that connect key concepts.




SUGGESTIONS

The use of interactive Flipped Classroom activities is proposed as an effective method for teaching and learning Biodiversity. However, the effectiveness of this intervention can be further enhanced by integrating other online interactive tools such as Quizizz and Jamboard. This integration can be explored in future studies involving different topics.
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Comparison of students' scores using Edpuzzle dan Liveworksheet Cycle 2
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