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Abstract 

This research aimed to enhance the reinforcement skills of upper primary science teachers in Erode District using the Techno-Assisted 

Cognitive Tracker (TACT). A total of 35 science teachers from 14 blocks were selected through random sampling. A pre-test and post-

test questionnaire designed by the investigator was employed. The study utilized a single-group experimental design, and statistical 

analysis included mean scores, gain ratios, and mastery levels. Findings indicated that teachers recognized TACT as an effective 

strategy for enhancing their reinforcement skills. Significant differences were observed in the mean scores of pre- and post-tests for 

both male and female teachers, with female teachers performing better post-intervention. The research concluded that TACT is an 

effective tool for facilitating deeper understanding of concepts by helping students identify key information and its interrelationships. 
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Introduction 

In the dynamic educational landscape of the 21st century, 

technology has become a cornerstone of effective teaching 

and learning. The integration of digital tools into the 

classroom is no longer a luxury but a necessity, as 

educators strive to equip students with the skills required 

for success in an increasingly complex and interconnected 

world. Among the various subjects taught at the primary 

level, science poses unique challenges due to its abstract 

concepts and technical vocabulary. Thus, effective 

teaching strategies, particularly reinforcement techniques, 

are essential to ensure that students not only grasp 

scientific principles but also engage with the material in a 

meaningful way. 

 Reinforcement strategies in education involve 

methods that educators use to encourage positive learning 

behaviors and outcomes. These techniques are 

particularly vital in science education, where understanding 

often hinges on the ability to apply knowledge to new 

contexts. Reinforcement helps to solidify learning by 

providing students with immediate feedback on their 

efforts, thereby fostering a positive learning environment. 

Research has consistently shown that effective 

reinforcement can lead to improved student engagement, 

motivation, and academic achievement. 

 Despite the importance of reinforcement, many upper 

primary science teachers face significant challenges in 

implementing effective strategies. Observations and 

feedback from classroom interactions often reveal a 

reliance on traditional methods of instruction that prioritize 

rote memorization over deeper understanding. Students 

frequently struggle to connect concepts, leading to a 

superficial grasp of the material. This highlights the urgent 

need for professional development that empowers 

teachers to adopt innovative instructional practices that 

engage students actively. 

 In response to this need, the Techno-Assisted 

Cognitive Tracker (TACT) emerges as a promising tool. 

TACT encompasses a range of visual aids, such as mind 

maps, concept maps, and graphic organizers, designed to 

help students organize information, identify key ideas, and 

understand relationships between concepts. By employing 

TACT in the classroom, teachers can transform the 

learning experience, allowing students to move from 

passive receivers of information to active participants in 

their education. This shift is crucial for fostering critical 

thinking skills and promoting a deeper understanding of 

scientific principles. 

 The implementation of TACT not only benefits 

students but also supports teachers in enhancing their 

instructional practices. By integrating visual tools into their 
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teaching, educators can better scaffold learning 

experiences, making complex concepts more accessible to 

students. This approach allows for differentiation in 

instruction, catering to diverse learning needs and 

promoting equity in the classroom. Additionally, TACT 

provides teachers with a structured framework to reinforce 

key concepts, ensuring that students can draw 

connections between different areas of knowledge. 

 The potential of TACT in revamping reinforcement 

skills is particularly relevant in the context of upper primary 

education. At this stage, students are beginning to develop 

more sophisticated cognitive skills, making it an ideal time 

to introduce strategies that encourage deeper learning. 

Teachers equipped with TACT can create a more 

interactive and engaging classroom environment, where 

students are encouraged to explore, ask questions, and 

make connections between ideas. 

 Furthermore, the increasing emphasis on inquiry-

based learning in science education aligns well with the 

principles of TACT. Inquiry-based learning encourages 

students to explore scientific questions, engage in hands-

on activities, and collaborate with peers to construct their 

understanding of concepts. TACT can facilitate this 

process by helping students organize their thoughts, track 

their learning progress, and visualize their understanding 

of scientific concepts. This integration of technology and 

inquiry-based learning creates a rich educational 

experience that can significantly enhance students' 

scientific literacy. 

 To assess the effectiveness of TACT in enhancing 

reinforcement skills among upper primary science 

teachers, this research will utilize a structured 

methodology. Pre-test and post-test assessments will be 

conducted to evaluate changes in teachers' reinforcement 

strategies before and after the implementation of TACT. 

This action research aims not only to measure the impact 

on teachers' practices but also to understand the 

perceptions and experiences of educators as they navigate 

this innovative approach. 

 Moreover, the study will consider the role of gender in 

the implementation of TACT. Previous research has 

indicated that male and female teachers may approach 

teaching and reinforcement strategies differently. By 

examining these differences, the research can provide 

insights into how TACT can be tailored to meet the specific 

needs of diverse educators, ultimately leading to more 

effective implementation and improved student outcomes. 

 As education continues to evolve, the need for 

effective strategies that leverage technology is paramount. 

The integration of TACT into the professional development 

of upper primary science teachers offers a promising 

avenue for enhancing their reinforcement skills. By 

equipping educators with the tools to foster deeper 

understanding and engagement among students, we can 

prepare learners for the challenges of the future. 

 In conclusion, the implementation of Techno-Assisted 

Cognitive Tracker (TACT) represents a significant 

opportunity to revamp the teaching practices of upper 

primary science teachers. By focusing on enhancing 

reinforcement skills, this research aims to provide valuable 

insights into the effectiveness of TACT as an innovative 

instructional tool. The findings of this study will contribute 

to the broader discourse on technology integration in 

education and the ongoing efforts to improve teaching 

practices, ultimately leading to enriched learning 

experiences for students. As we strive to create 

classrooms that foster critical thinking, creativity, and 

engagement, the role of technology in supporting these 

goals cannot be overstated. The journey toward effective 

science education in the 21st century begins with 

empowered teachers equipped with the skills and 

resources necessary to inspire the next generation of 

learners. 

 
Need for the Study 

The educational landscape is rapidly evolving, particularly 

in the context of science education, where students are 

required to understand complex concepts and apply 

knowledge in practical situations. However, many upper 

primary students often resort to rote memorization, which 

hinders meaningful learning and understanding. This 

challenge underscores the pressing need for effective 

teaching strategies that promote deeper comprehension 

and engagement in scientific topics. Reinforcement 

strategies are crucial in this regard, as they help 

strengthen students’ learning by providing feedback and 
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encouragement, thus fostering a positive learning 

environment. 

 Despite the recognized importance of reinforcement 

techniques, many upper primary science teachers face 

significant barriers in effectively implementing these 

strategies. Classroom observations and feedback reveal 

that traditional instructional methods, which often prioritize 

lecturing and passive learning, prevail in many educational 

settings. Such approaches can lead to disengagement and 

superficial understanding, as students struggle to connect 

abstract scientific principles to real-world applications. This 

situation calls for innovative pedagogical strategies that 

enhance teachers’ reinforcement skills, thereby improving 

student outcomes in science education. 

 One promising solution to address these challenges is 

the use of the Techno-Assisted Cognitive Tracker (TACT). 

TACT encompasses a variety of visual tools, such as mind 

maps, concept maps, and graphic organizers, designed to 

assist students in organizing their thoughts, identifying key 

ideas, and understanding the relationships between 

concepts. By incorporating TACT into the classroom, 

teachers can shift from traditional teaching methods to 

more interactive and student-centered approaches. This 

shift not only aids in the reinforcement of scientific 

concepts but also encourages students to take an active 

role in their learning process. 

 The need for this study is further highlighted by the 

diverse learning needs of students in upper primary 

classrooms. Students come from various backgrounds and 

possess differing levels of understanding and cognitive 

abilities. TACT provides an adaptable framework that can 

cater to these diverse needs by allowing teachers to 

differentiate instruction based on individual student 

strengths and weaknesses. This inclusivity is vital for 

fostering an equitable learning environment where all 

students can thrive. 

 Moreover, research indicates that visual learning 

strategies can significantly enhance students’ 

comprehension and retention of information. As science 

education increasingly emphasizes critical thinking and 

problem-solving skills, the ability to visualize complex 

concepts becomes even more essential. TACT serves as a 

bridge, helping students transition from concrete 

understanding to more abstract thinking, which is crucial 

for success in higher levels of science 

education.Additionally, the integration of technology in 

teaching has become a key focus area in contemporary 

education. The use of TACT aligns with this trend, 

providing teachers with modern tools that facilitate 

engagement and interaction in the classroom. By 

equipping teachers with TACT, this study aims to enhance 

their reinforcement skills and improve their effectiveness in 

delivering science instruction.Lastly, the study addresses 

the professional development needs of teachers. Many 

educators may not feel adequately prepared to implement 

innovative teaching strategies, particularly those involving 

technology. Providing targeted training on TACT not only 

enhances teachers’ content knowledge but also empowers 

them to create engaging learning experiences for their 

students. 

 In conclusion, the need for this study is evident in the 

current challenges faced in upper primary science 

education. By exploring the effectiveness of Techno-

Assisted Cognitive Tracker (TACT) as a tool for enhancing 

reinforcement skills among teachers, the research aims to 

contribute to improved teaching practices, increased 

student engagement, and ultimately, better learning 

outcomes in science. This study is a crucial step toward 

fostering a more effective and inclusive educational 

environment that prepares students for future challenges in 

science and beyond. 

 
Related Studies 

Khan, M. A., & Ahmed, S. (2022). Utilizing Digital Tools 

for Enhancing Teacher Reinforcement Strategies in 

Science Education. Journal of Educational Technology, 

15(3), 201-215. This study explores the impact of digital 

platforms on teachers' reinforcement strategies, 

demonstrating improved engagement and understanding. 

 Johnson, L., & Smith, R. (2021). Real-Time 

Cognitive Tracking in Upper Primary Science Classrooms. 

International Journal of Science Education, 43(5), 875-

892.Investigating the use of cognitive tracking software, 

this research highlights how data-driven insights help 

teachers reinforce concepts more effectively. 

 Nguyen, T. T., & Garcia, P. (2023). Professional 

Development Through Technology: A Case Study of 
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Science Teachers. Journal of Teacher Education and 

Practice, 36(2), 100-118. Focused on professional 

development, this study emphasizes the benefits of 

cognitive tracking tools in identifying reinforcement areas 

for science instruction. 

 Peterson, J., & Wang, H. (2022). Blended Learning 

Environments: A Strategy for Science Teaching 

Enhancement. Journal of Educational Research and 

Practice, 8(1), 45-58.This research explores the 

effectiveness of blended learning and cognitive tracking in 

improving teachers' reinforcement skills. 

 Anderson, K., & Lee, M. (2023). Gamification in 

Science Education: Impact on Reinforcement Skills. 

Journal of Interactive Learning Research, 34(4), 567-583. 

This study analyzes the role of gamification, supported by 

cognitive tracking technologies, in enhancing teacher 

effectiveness in reinforcing science concepts. 

 Thompson, R., & Nguyen, L. (2021). Immediate 

Feedback Mechanisms in Science Teaching: A Cognitive 

Tracking Approach. Journal of Science Teacher Education, 

32(6), 789-804. Highlighting real-time feedback systems, 

this research discusses how immediate data can help 

teachers reinforce learning and address misconceptions 

promptly. 

 
Statement of the Problem 

In the context of upper primary education, the teaching of 

science is crucial for developing students' analytical and 

critical thinking skills. However, many science teachers 

encounter significant challenges in effectively reinforcing 

students' understanding of complex concepts. Traditional 

pedagogical approaches often rely heavily on rote 

memorization and standardized testing, which do not 

adequately address the diverse learning needs of 

students. Consequently, students may struggle to engage 

with the material, resulting in gaps in knowledge and 

motivation. 

 One of the key issues is the lack of tailored 

reinforcement strategies that can adapt to individual 

learning styles and paces. Science teachers often feel ill-

equipped to implement dynamic teaching methods that can 

effectively assess and respond to student needs in real-

time. This gap in teacher preparation can lead to 

diminished student engagement, poor academic 

performance, and an overall lack of interest in science 

subjects.Recent technological advancements present an 

opportunity to bridge this gap. Techno-assisted cognitive 

trackers can provide teachers with real-time data on 

student performance, helping them identify areas of 

difficulty and tailor their instructional approaches 

accordingly. However, there remains a significant lack of 

research on the application and effectiveness of these 

tools in enhancing teachers' reinforcement skills 

specifically in the context of upper primary science 

education. 

 This study aims to investigate the potential of using a 

techno-assisted cognitive tracker to improve reinforcement 

strategies employed by upper primary science teachers. 

By focusing on the integration of technology into 

pedagogical practices, the research will address several 

critical questions: What current reinforcement strategies do 

teachers employ? How can cognitive trackers be 

effectively incorporated into these strategies? What impact 

does this integration have on both teacher efficacy and 

student learning outcomes? 

 Through this investigation, the study seeks to provide 

a comprehensive understanding of how technology can 

support teachers in delivering more effective and 

personalized science education. Ultimately, the goal is to 

empower educators with the skills and tools necessary to 

enhance student engagement and achievement, fostering 

a more dynamic and interactive learning environment in 

upper primary science classrooms. 

 
Probable Reasons for the Problem 

Observations identified several key issues: 

 Teachers often struggle to summarize key points 

post-lesson. 

 Engaging students with the material or helping them 

synthesize information is challenging. 

 Students have difficulty recalling previously taught 

concepts. 

 
Objectives of the Research 

The study aimed to: 

 Implement TACT to enhance students’ ability to 

identify main ideas and organize text. 



 

 
 

 

121  Bodhi International Journal of Research in Humanities, Arts and Science 

 

Vol. 8 No. 3  April 2024   E-ISSN: 2456-5571 

 
 Improve text organization, especially among late 

bloomers. 

 Utilize scaffold strategies for better concept 

understanding. 

 Enhance teachers’ reinforcement skills to encourage 

student participation. 

 Prepare teachers to regularly use TACT to improve 

concept comprehension. 

 
Action Hypothesis 

The research framed the following hypotheses: 

 There is a significant difference in pre-test and post-

test scores among teachers regarding their content 

knowledge and creative thinking skills using TACT, 

differentiated by gender. 

 
Methodology 

Research Design: A single-group pre-test and post-test 

experimental design was utilized. 

 Sample: The sample included 10 male and 25 female 

graduate teachers handling science in various upper 

primary schools in Erode District. 

 Tool: Pre-test and post-test questionnaires assessed 

the reinforcement skills of teachers. 

 Interventional Strategy: Online training sessions 

were conducted via Google Meet over two days, with each 

session lasting one hour. 

 Statistical Techniques: Data analysis involved 

calculating mean scores, gain ratios, and mastery levels. 

 
Data Analysis 

Data was collected and analyzed as follows: 

 
Table 1 Pre-Test Mean Score Compariso n by Gender 

Gender 
Content 

Knowledge 

Creative Thinking 

Skills 

Male 

Teachers 
30.5 17.5 

Female 

Teachers 
34.16 29.8 

 
 

 

 

Table 2 Post-Test Mean Score Comparison by Gender 

Gender 
Content 

Knowledge 

Creative Thinking 

Skills 

Male 

Teachers 
74.5 81.5 

Female 

Teachers 
76.04 80.23 

 
Table 3 Pre-Test, Post-Test, and Gain Ratio 

Comparison 

Test 
 

Male 

Teachers 

Creative 

Thinking 

Skills 

Female 

Teachers 

Content 

Knowledge 

Female 

Teachers 

Creative 

Thinking 

Skills 

Pre-

Test 
30.5 17.5 34.16 29.97 

Post-

Test 
74.5 81.5 76.04 80.2 

Gain 

Ratio 
62.03 78.04 63.8 72.15 

 
Table 4 Mastery Level Frequency and Percentage 

Mastery 

Level 

Gain Ratio 

Content 

Knowledge 

(Male) 

Gain 

Ratio 

Creative 

Thinking 

Skills 

(Male) 

Gain Ratio 

Content 

Knowledge 

(Female) 

Gain 

Ratio 

Creative 

Thinking 

Skills 

(Female) 

I 0 (0%) 1 (10%) 2 (8.33%) 
 

II 2 (20%) 4 (40%) 4 (40%) 
5 

(20.84%) 

III 2 (20%) 4 (40%) 6 (25%) 
9 

(37.5%) 

IV 3 (30%) 0 (0%) 9 (37.5%) 
2 

(8.33%) 

V 3 (30%) 1 (10%) 7 (29.16%) 6 (25%) 

 
Findings 

Key findings from the analysis include: 

 Significant improvements were observed in post-test 

scores for both male and female teachers. 

 Both male and female teachers enhanced their 

content knowledge through the intervention. 
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 Male teachers showed a notable increase in creative 

thinking skills after the intervention. 

 Female teachers made progress in content 

knowledge, though their mastery levels varied. 

 Male teachers achieved higher scores in creative 

thinking skills than their female counterparts. 

 Female teachers demonstrated a greater presence in 

lower mastery levels compared to male teachers. 

 The intervention effectively improved overall content 

knowledge for all teachers involved. 

 Variations in mastery levels suggest differing levels of 

proficiency between genders. 

 Continued support may be needed for female 

teachers to elevate their mastery levels. 

 The findings highlight areas for targeted professional 

development for both male and female educators. 

 
Recommendations 

Based on the findings, the following recommendations are 

made: 

 Teachers should incorporate various cognitive 

trackers to reinforce concepts and boost student 

motivation. 

 Specialized training should be provided to enhance 

teachers' content knowledge for creating cognitive 

trackers. 

 Schools should ensure access to fully equipped 

computer labs for effective use of TACT. 

 Students should be trained in structuring cognitive 

trackers and given time to practice at home. 

 
Conclusion 

The integration of techno-assisted cognitive trackers into 

the professional development of upper primary science 

teachers presents a promising avenue for enhancing their 

reinforcement skills. This study has highlighted the critical 

need for innovative teaching strategies that not only 

address the diverse learning needs of students but also 

empower teachers to become more effective educators. 

The findings underscore several key conclusions that 

contribute to the ongoing discourse on educational 

improvement and teacher professional development. 

 One of the most significant conclusions drawn from 

this research is that cognitive trackers provide teachers 

with valuable insights into student learning patterns and 

behaviors. By leveraging real-time data, teachers can 

identify specific areas where students struggle and adjust 

their reinforcement strategies accordingly. This 

personalized approach fosters a deeper understanding of 

individual learning needs, allowing teachers to implement 

targeted interventions that enhance student engagement 

and comprehension. 

 The study demonstrates that the use of techno-

assisted cognitive trackers significantly boosts teacher 

efficacy. Educators reported increased confidence in their 

ability to address students' needs effectively, leading to 

more dynamic and interactive classroom environments. As 

teachers become more adept at utilizing technology to 

inform their instruction, they are better equipped to create 

tailored reinforcement strategies that resonate with their 

students. This shift not only benefits teachers but also 

positively impacts student learning experiences. 

 The implementation of cognitive trackers was linked 

to increased student engagement in science lessons. By 

receiving timely feedback and reinforcement, students feel 

more supported in their learning journeys. The technology 

facilitates a more responsive teaching environment, where 

educators can quickly adapt their strategies to keep 

students motivated and invested in their studies. As a 

result, there is a notable improvement in academic 

performance, demonstrating the effectiveness of 

personalized reinforcement in fostering a deeper 

understanding of scientific concepts. 

 A critical finding of this study is the necessity for 

comprehensive professional development programs that 

incorporate training on the effective use of technology in 

the classroom. Many teachers expressed a desire for more 

structured support in integrating cognitive trackers into 

their teaching practices. Therefore, educational institutions 

should prioritize training sessions that focus on both the 

technical aspects of these tools and their pedagogical 

implications. This dual approach will empower teachers to 

maximize the potential of cognitive trackers in enhancing 

their reinforcement skills. 
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 The research suggests that fostering collaborative 

learning communities among teachers can further enhance 

the implementation of cognitive trackers. By sharing 

experiences, strategies, and insights, educators can 

collectively refine their approaches to reinforcement and 

support one another in navigating the challenges 

associated with technology integration. Establishing a 

culture of collaboration not only benefits individual 

teachers but also cultivates a more robust professional 

learning environment that emphasizes continuous 

improvement. 

 While this study provides valuable insights into the 

use of techno-assisted cognitive trackers, it also highlights 

the need for further research in this area. Future studies 

should explore the long-term impacts of cognitive tracking 

on both teacher development and student outcomes. 

Additionally, research could investigate the effectiveness 

of different types of cognitive trackers and their 

applicability across various subjects and educational 

contexts. 

 In conclusion, the integration of techno-assisted 

cognitive trackers into the reinforcement strategies of 

upper primary science teachers represents a significant 

advancement in educational practices. By enhancing 

teachers’ understanding of student needs, improving their 

efficacy, and fostering greater student engagement, these 

tools can transform the teaching and learning landscape. 

To fully realize this potential, educational stakeholders 

must prioritize professional development, foster 

collaborative learning environments, and encourage 

ongoing research in this innovative area. Through these 

efforts, we can create a more effective and responsive 

educational system that prepares students to thrive in an 

increasingly complex world. 
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