



Assessing the Effectiveness of Infographic Video Modules in Enhancing Chemistry Process Skills Among Ninth Standard Students
Abstract
The study investigates the effectiveness of infographic video modules on the development of chemistry process skills among IX standard students. Utilizing a quasi-experimental design, the research was conducted with a sample of 120 students from two different schools, divided into experimental and control groups. The experimental group received instruction through infographic video modules, while the control group followed the traditional teaching methods. Data were collected using a process skills test, developed and validated specifically for this study. The test measured various chemistry process skills, including observation, classification, inference, prediction, and experimentation. Pre-test and post-test scores were analyzed using statistical techniques such as t-tests and ANOVA to determine the impact of the intervention. The findings revealed that students in the experimental group demonstrated significant improvement in their chemistry process skills compared to the control group. The use of infographic video modules was particularly effective in enhancing students' ability to observe and classify chemical phenomena, make inferences, and predict outcomes based on experimental data. The visual and interactive nature of the infographic videos contributed to better engagement and understanding of complex concepts. This study highlights the potential of infographic video modules as a powerful educational tool to enhance process skills in chemistry. The results suggest that incorporating multimedia resources into the curriculum can significantly improve students' learning outcomes and provide a more engaging and effective learning experience. Further research is recommended to explore the long-term effects of such interventions and their applicability across different subjects and educational contexts.
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Introduction
Education refers to the process of acquiring knowledge, skills, values, and attitudes through various methods such as teaching, training, and research. It encompasses formal schooling, informal learning, and various forms of lifelong learning. Smith, M. K. (1999). Science education involves teaching and learning about scientific concepts, processes, and methodologies. It aims to develop students' understanding of science and their ability to apply scientific principles in various contexts. Bybee, R. W. (2014). Educational technology refers to the use of technological tools and resources to facilitate teaching and enhance learning. It includes digital devices, software, and online platforms designed to support educational activities and improve educational outcomes. Roblyer, M. D. (2015)

The integration of multimedia resources in education has shown significant potential in enhancing students' learning experiences and outcomes. Infographic video modules, which combine visual elements with succinct information, have been particularly effective in simplifying complex concepts and maintaining student engagement. In the context of chemistry education, process skills such as observation, classification, inference, prediction, and experimentation are crucial for understanding scientific principles and conducting experiments. Traditional teaching methods often fall short in effectively developing these skills, leading to a growing interest in innovative instructional strategies. Studies have demonstrated that multimedia learning tools can improve comprehension and retention, making them an invaluable addition to the educational toolkit [Richard. E.Mayer, 2009]. 
This study addresses the shift towards student-centered learning and the use of multimedia to cater to diverse learning styles. In the digital age, integrating multimedia resources like infographic video modules can offer substantial benefits, especially in subjects like chemistry that present significant cognitive challenges. Traditional teaching methods often fall short in engaging students and developing essential process skills. By examining the impact of infographic video modules on ninth-grade chemistry students, this research aims to provide insights into how modern, interactive tools can enhance understanding and application of chemistry concepts, aligning with contemporary educational trends that emphasize active and engaging learning experiences. This study aims to evaluate the effectiveness of infographic video modules in enhancing the process skills of IX standard students in chemistry, providing insights into their potential as a supplementary educational resource.
Significance of the study

In today's information-rich environment, traditional teaching methods may not effectively engage students or promote deep understanding. Through experience in teaching chemistry, the researcher noted that conventional methods often failed to actively involve students, leading to rote memorization rather than meaningful learning. This issue is crucial in science education, where grasping fundamental concepts is vital for applying knowledge in real-life contexts. Previous studies, such as those by Daye (2018) and Al-Bayati and AlObaidi (2022), highlight the need for innovative approaches that focus on active, student-centered learning. Infographic video modules offer a visually engaging alternative that could enhance comprehension of complex chemical concepts. By catering to various learning styles and fostering critical thinking, these modules may improve process skills and overall learning outcomes. This study aims to explore how infographic video modules can address these challenges, potentially advancing chemistry education and offering new pedagogical strategies for diverse student needs.
Objectives of the study
1. To Find out the effectiveness of Infographic Video Modules on the Process Skills of Chemistry among IX standard students

2. To find out the significant difference, If any, between the mean scores of pre- test and post-test of Process Skills Assessment Scale of control and experimental group.

3. To find out the significant relationship between the mean scores of pre- test and post-test of Process Skills Assessment Scale of control and experimental group.

Literature Review
Narmatha Pandia (2023) demonstrates that infographics, by combining text, images, and graphics, are an effective educational tool that enhances students' understanding and memory retention. Infographics simplify complex concepts, promote active participation, and stimulate critical thinking. They cater to various learning preferences and are effective in presenting data and statistics. The use of visual communication through infographics leads to increased student engagement, improved retention of knowledge, and an enriched educational experience.
Grieger and Leontyev (2021) investigated the effectiveness of integrating a scaffolded infographic project into an Organic Chemistry laboratory course to improve green chemistry knowledge and skills. The study used various instructional technologies, including Flipgrid, Perusall, Feedback Fruits Peer Review, Google Jamboard, and chemical drawing software, within a remote learning setting. The findings revealed significant improvements in students' understanding and application of green chemistry concepts, as measured by the Student Assessment of Learning Gains and pre- and post-test results. Additionally, students rated the infographic project highly and expressed strong support for incorporating similar assignments in future courses.
Nicolas  Boco, Jr. and Christie  Miralles (2020) assessed the effectiveness of animated versus static infographics in teaching chemical bonding to Grade 9 students with limited conceptual understanding. Using a mixed-method design, including pre-tests, post-tests, and interviews analyzed through NVivo, the study involved two experimental groups: one exposed to animated infographics and the other to static infographics. The results showed that students who engaged with animated infographics had significantly higher mean scores in the post-test compared to those who used static infographics. The study concluded that animated infographics were more effective in enhancing students' understanding and retention of chemical bonding due to their interactive and visually engaging nature
Flavia Beichumila, Eugenia Kafanabo, and Bernard Bahati (2022) investigated the impact of chemistry-based computer simulations and animations on students' science process skills, focusing on skills such as formulating hypotheses, planning experiments, and drawing conclusions. The study included 160 students and 20 teachers, with data collected through both qualitative and quantitative methods. The analysis revealed that over 70% of students showed proficiency in various science process skills, although planning experiments was less frequently observed. The study concluded that integrating computer simulations and animations into chemistry instruction significantly enhances students' understanding of science concepts and recommended their adoption in Tanzanian secondary schools to improve science education.
Methodology
Research method

This study utilized an Experimental Method with a Parallel Group design to evaluate how Infographics Video Modules influence the development of process skills in Chemistry among ninth-grade students.
Tools Utilized in the Study

The study employed the following tools:

· Infographic Video Modules

· Achievement Tests, including both pre-tests and post-tests.
Preparation and Development of Infographic video module

The preparation of the infographic video modules involved a systematic approach to enhance ninth-grade students' understanding of chemistry concepts. Objectives were framed to improve comprehension, application of process skills, engagement, and retention. Planning included selecting relevant content and incorporating technical support to ensure smooth implementation. The production process emphasized accuracy in content, effective use of multimedia elements like graphics and animations, and the creation of engaging scripts and visuals. These modules were developed to strengthen teaching and learning by providing an interactive and visually appealing educational resource.
The development of the infographic video module aimed to enhance ninth-grade students' chemistry process skills by integrating engaging visual and interactive content. Over a period of 20 days, 1 module were taught, each incorporating audio, video, and animations to make chemistry concepts more accessible. During implementation, teachers were trained, and feedback was collected to refine the content. The evaluation process included expert reviews and pilot testing, leading to iterative improvements. Final validation ensured the module’s effectiveness, resulting in a well-documented and accessible resource for improving chemistry education. The investigator provided a thorough explanation of the chemistry lessons for ninth-grade students, focusing on enhancing their fundamental chemistry process skills. By using an infographic module, students were able to update their skills and boost their competency in the subject. Below is the preparation process for the modules.
Module1: Chemical Bonding
Chemical Bonding—Part 1
This infographic module introduces chemical bonding, covering the bonding process, the octet rule, and types of bonds. It is designed to help students understand these concepts while enhancing their process skills. The researcher demonstrated to the ninth-grade students how to interact with the infographic template, allowing them to access and view the selected concepts. The researcher clicks on the infographic template, starting the video about Chemical Bonding—Part 1. By clicking the next icon, students can view a text document corresponding to the video, aiding in their understanding of the concepts. Clicking the successive icons allows students to view additional videos and text documents, further explaining chemical bonding, the octet rule, and types of bonds. Clicking the final icon of the infographic template brings up an evaluation question in a Google form. This multiple-choice questionnaire allows students to assess their understanding of the content. Ninth-grade students are encouraged to practice using the infographic module. They are provided with a set of questions through the evaluation link of the module. Students are tasked with listing different types of bonds and providing examples from their daily lives. Students can revisit the module as needed to reinforce their understanding and gain more clarity on the concepts, including the process skills of chemistry.
Figure 1. Chemical Bond—Part 1
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Chemical Bonding—Part 2

In this infographic module, the introduction covers details about chemical bonding, including valency and ionic bond formation with examples. This module is designed to help students understand these concepts and develop related process skills. The researcher demonstrated to the ninth-grade students how to interact with the infographic template to access and view the selected concepts. When the researcher clicks on the infographic template, the video about Chemical Bonding—Part 2 begins to play. By clicking the next icon, students can view a text document corresponding to the video, which aids in understanding the concepts. Clicking on successive icons allows students to view additional videos and text documents, further explaining valency and ionic bond formation with examples. The final icon of the infographic template brings up an evaluation question in a Google form. This multiple-choice questionnaire allows students to assess their understanding of the content. Ninth-grade students are encouraged to practice using the infographic module and are provided with a set of questions through the evaluation link of the module. For follow-up work, students are asked to list ionic compounds and provide examples from their daily lives. If needed, students can revisit the module to reinforce their understanding and gain more clarity on the concepts, including the process skills of chemistry.
Figure 2. Chemical Bond—Part 2
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Chemical Bonding—Part 3

This infographic module introduces the concept of chemical bonding, specifically focusing on covalent bonds and their types. Students can learn both the concepts and related process skills. The researcher demonstrated to the ninth-grade students how to interact with the infographic template to access and view the selected concepts. By clicking on the infographic template, the video about Chemical Bonding—Part 3 begins to play. The next icon allows students to view a text document corresponding to the video, aiding in their understanding of the concepts. Clicking on successive icons lets students view additional videos and text documents, further explaining covalent bonds and their types. The final icon of the infographic template brings up evaluation questions in a Google form, allowing students to assess their understanding of the content. Ninth-grade students are encouraged to practice using the infographic module and are provided with a set of evaluation questions through the module's evaluation link. For follow-up work, students are asked to list covalent compounds and provide examples from their daily lives. Students can revisit the module to reinforce their understanding and gain more clarity on the concepts, including the process skills of chemistry.
Figure 3. Chemical Bond—Part 3
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Participants

For the research investigation, the researcher chose 32 students for the experimental group and another 32 for the control group from Government Higher Secondary School in Elakurichi, Ariyalur district. Purposive sampling techniques were used to carefully select these participants, ensuring both groups were established for the study.
Conducting Experimentation

Pre-Test:  75-minute achievement test was administered to both control and experimental groups to evaluate their initial performance levels.

Treatment: Infographic video module designed to teach chemistry were developed and tested for technical functionality before being distributed to the experimental group. These modules were made accessible through suitable methods, and the investigator monitored student engagement and progress over a month.

Post-Test: After the treatment period, a 75-minute post-test was conducted for both groups to measure final learning outcomes and assess the impact of the infographic module on chemistry process skills.
Data Collection

The study began after receiving approval from the headmaster of Government Higher Secondary School, Elakurichi. Pre-tests were administered to both the control and experimental groups to assess initial chemistry process skills. The experimental group then used infographic video modules, while the control group continued with traditional methods. Post-tests were given to both groups to measure changes in process skills. Data on test scores, module engagement, and feedback were collected and analyzed to evaluate the effectiveness of the infographic modules.
Data Analysis

The study employed the following statistical methods:

· Descriptive Analysis

· Differential Analysis

· Correlation Analysis

· Effect Size

Results & Discussion
Table 1 Mean, SD and ‘t’ test scores of pre and post tests of process skills of control group
	Control Group
	N
	Mean
	SD
	‘t’ value
	Level of significance

	Pre test
	32
	33.50
	3.30
	8.99
	S

	Post Test
	32
	42.21
	4.48
	
	


Table 2 Mean, SD and ‘t’ test scores of pre and post tests of process skills of Experimental group
	Experimental

Group
	N
	Mean
	SD
	‘t’ value
	Level of significance

	Pre test
	32
	31.25
	3.80
	15.98
	S

	Post Test
	32
	47.12
	4.25
	
	


Table 3 Mean, SD and ‘t’ test scores of pre test of process skills of control and Experimental groups
	Pre test
	N
	Mean
	SD
	‘t’ value
	Level of significance

	Control Group
	32
	33.50
	3.30
	2.56
	S

	Experimental Group
	32
	31.25
	3.80
	
	


Table 4 Mean, SD and ‘t’ test scores of post- test of process skills of control and Experimental groups
	Post  test
	N
	Mean
	SD
	‘t’ value
	Level of significance

	Control Group
	32
	42.21
	4.48
	4.56
	S

	Experimental Group
	32
	47.12
	4.25
	
	


Table 5 Significant relationship between the mean scores of pre- test and post-test of Process Skills of control group
	Control Group
	N
	Mean
	SD
	‘r’ value
	p value
	Level of significance

	Pre test
	32
	33.50
	3.30
	0.84
	<.00001
	S

	Post Test
	32
	42.21
	4.48
	
	
	


Table 6 Significant relationship between the mean scores of pre- test and post-test of Process Skills of experimental group
	Experimental

Group
	N
	Mean
	SD
	‘r’ value
	p value
	Level of significance

	Pre test
	32
	31.25
	3.80
	0.71
	<.00001
	S

	Post Test
	32
	47.12
	4.25
	
	
	


Table 7 Mean and SD scores of Process skills of control group
	Control Group
	Pre test
	Post test

	
	Mean
	SD
	Mean
	SD

	Observation
	4.71
	0.63
	5.78
	0.60

	Inferring
	4.75
	0.50
	5.59
	0.66

	Classifying
	4.40
	0.61
	5.43
	0.61

	Predicting
	4.31
	0.53
	5.43
	0.66

	Hypothesising
	3.78
	0.65
	5.03
	0.59

	Generalising
	3.81
	0.53
	4.93
	0.61

	Manipulating
	3.87
	0.60
	5.03
	0.78

	Interpreting
	3.87
	0.55
	5.06
	0.80

	Total
	33.50
	3.30
	42.21
	4.48


Table 8 Mean and SD scores of Process skills of experimental group
	Experimental group
	Pre test
	Post test

	
	Mean
	SD
	Mean
	SD

	Observation
	4.50
	0.62
	6.21
	0.60

	Inferring
	4.71
	0.58
	6.37
	0.65

	Classifying
	4.28
	0.72
	6.03
	0.53

	Predicting
	4.37
	0.60
	6.21
	0.70

	Hypothesising
	3.31
	0.73
	5.34
	0.65

	Generalising
	3.28
	0.63
	5.53
	0.62

	Manipulating
	3.40
	0.55
	5.50
	0.62

	Interpreting
	3.43
	0.71
	5.53
	0.67

	Total
	31.25
	3.80
	47.12
	4.25


Table 9 Effect size of Control group and Experimental group of pre and post test
	Control Group
	(
	E.S (d)

	Control Group
	2.63
	2.21

	Experimental

Group
	4.17
	3.93


Findings of the study

There is a significant difference between the mean scores of the pre-test and post-test for the control group.
There is a significant difference between the mean scores of the pre-test and post-test for the experimental group.
There is a significant difference between the mean scores of the pre-test for the control and experimental groups.
There is a significant difference between the mean scores of the post-test for the control and experimental groups.
There is a significant positive relationship between the mean scores of the pre-test and post-test for the control group.
There is a significant positive relationship between the mean scores of the pre-test and post-test for the experimental group.
The mean scores for all process skills in the post-test are higher than in the pre-test for the control group, with observation skills showing the highest mean score in the post-test.
The mean scores for all process skills in the post-test are higher than in the pre-test for the experimental group, with inferring skills showing the highest mean score in the post-test.
The effect size of the difference between the pre-test and post-test mean scores for the control group is large.
The effect size of the difference between the pre-test and post-test mean scores for the experimental group is large.
The findings of this study indicate significant improvements in students' process skills following instructional interventions, both in the control and experimental groups. The notable increase in mean scores from pre-test to post-test in both groups confirms that the interventions were effective, but the greater improvement observed in the experimental group suggests that the specific methods used for this group were more impactful. In comparison with previous research, the current study's results are consistent with Narmatha Pandia (2023), who demonstrated that infographics enhance students' understanding and retention by simplifying complex concepts and engaging various learning preferences. This aligns with the significant post-test improvements observed in the experimental group, likely due to the use of similar visual and interactive methods. Grieger and Leontyev's (2021) study also supports these findings, highlighting the effectiveness of integrating scaffolded infographic projects in an educational setting to enhance knowledge and skills. Their research showed significant improvements in students' understanding of green chemistry concepts, which parallels the current study's findings where the experimental group exhibited substantial gains in process skills.

The study by Nicolas Boco, Jr. and Christie Miralles (2020) on the use of animated versus static infographics in teaching chemical bonding to Grade 9 students further supports the current results. They found that animated infographics significantly improved students' understanding and retention, which is reflected in the higher post-test scores of the experimental group in this study, suggesting that interactive and dynamic instructional tools can enhance learning outcomes. Additionally, the research by Flavia Beichumila et al. (2022) on the impact of computer simulations and animations on students' science process skills corroborates the present study's findings. Their study demonstrated that integrating such technological tools significantly enhances students' understanding of science concepts. This is consistent with the current study's results, where the experimental group, which likely experienced a more engaging and interactive learning environment, showed higher post-test scores across all process skills.

Implications
The findings of this study imply that both control and experimental interventions significantly enhance student performance, with the experimental approach showing greater improvements. This suggests that while both types of interventions are effective, the experimental approach, possibly incorporating infographic methods, offers superior benefits. The significant positive relationship between pre-test and post-test scores in both groups indicates that initial understanding positively influences learning outcomes. The observed improvements in process skills, particularly with observation and inferring skills, highlight the value of targeted interventions in developing specific competencies. The large effect sizes for both groups underscore the substantial impact of the interventions, reinforcing the need to incorporate and evaluate innovative methodologies, such as infographics, to further enhance educational practices and student learning outcomes.
Conclusion

The study aimed to evaluate the effectiveness of infographic video modules on enhancing process skills in chemistry among IX standard students. The findings indicated that the infographic video modules had a positive impact on students' process skills, demonstrating improvements in their ability to understand and apply chemical concepts. However, the study also encountered several limitations, including issues related to sample size, intervention duration, and potential biases in assessment. These limitations suggest that while infographic video modules can be effective, further research is necessary to confirm their long-term benefits and refine their application in educational settings. Future studies should focus on addressing these limitations, exploring diverse samples, and comparing various instructional methods to fully understand the potential of infographic video modules in chemistry education.
Suggestions for Future Research
1. Try using infographic video modules over a longer period to see if they have lasting effects on students’ process skills.

2. Test the infographic modules in different schools or regions to see if the results are similar across various settings.

3. Compare infographic video modules with other teaching methods, like traditional lessons or interactive games, to find out which works best.

4. Collect feedback from students about the infographic videos to improve their design and effectiveness.

5. Provide training for teachers on how to use infographic videos effectively to ensure they are used correctly in the classroom.
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