
Journal Emerging Technologies in Education | Research Papers 
 

Baso Intang Sappaile  

https://journal.ypidathu.or.id/index.php/jete/  

P - ISSN: 3025-0668 

E - ISSN: 3025-0676 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Citation: Sappaile, I, B. (2024). Impact of Using 

Cognitive Technology in Increasing the 

Efficiency of the Learning Process.  Journal 

Emerging Technologies in Education, 2(2), 137–

149. 

https://doi.org/10.70177/jete.v2i2.1060  

 
Correspondence:  

Baso Intang Sappaile,  

Baso.sappaile@unm.ac.id  

 

Received: June 18, 2024 

Accepted: June 29, 2024 

Published: June 29, 2024 

 

 

 

 

Impact of Using Cognitive Technology in 

Increasing the Efficiency of the Learning 

Process 

 

Baso Intang Sappaile1  
1Universitas Negeri Makassar, Indonesia 
 

ABSTRACT 

Background. Utilizing cognitive technology has significantly 

improved educational outcomes, with a real impact on the 

effectiveness of the learning process.Cognitive technology allows 

teachers to present lesson content that is aligned with students' level of 

understanding and learning styles, resulting in more effective and 

efficient teaching. The use of cognitive technology not only increases 

the efficiency of the learning process but also creates a more 

thoughtful and focused learning environment for students. 

Purpose. ObjectiveThis research aims to determine the impact of using 

cognitive technology in increasing the efficiency of the learning 

process. As well as knowing the effect of using cognitive technology 

which can increase efficiency in the learning process. So that the 

desired learning objectives are achieved.  

Method. This research uses quantitative methods so that it can provide 

data in the form of accurate numbers. Data was obtained by 

distributing an online questionnaire via the Google Form application to 

respondents. The respondents' results will be managed using the SPSS 

application. After data management, researchers present the data in the 

form of graphs or diagrams. 

Results. From the results of this research, it can be seen that cognitive 

technology has a significant impact in increasing the efficiency of the 

learning process. By using cognitive technology that can be accessed 

anytime and anywhere, it can make it easier for students to understand 

the material. So as to create an efficient learning process.  

Conclusion. From this research, researchers can conclude that the 

impact of using cognitive technology can increase efficiency in the 

learning process. So as to create a safe and comfortable learning 

atmosphere. And achieving the desired learning goals.  
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INTRODUCTION 

In the current era of globalization, technological 

progress has developed so quickly that experts call it 

change or revolution(Kusumaputri et al., 2021). Because 

technology always develops in accordance with the times 

and science, technological development cannot be 

separated from various aspects of human life(Javed et al., 

2024). For humans, technology is very important. The 

existence of technology has caused many changes in 

various aspects of human life. One of the benefits of 

technology is the ability to find out about various 

information and events that occur throughout the 
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world(Fotteler et al., 2023). Technology can also help people communicate with each other around 

the world. 

Technological developments are currently also affecting the field of education. One of them is 

cognitive technology.Cognitive techniques use natural language processing, context understanding, 

and artificial intelligence to create systems that can understand, learn, and interact with 

humans(Akhmetova et al., 2024). Cognitive technology is a field of science that includes advances 

in mental function, memory, and cognitive development(Hawes & Arya, 2023). This includes 

technological developments related to cognition, such as information technology, artificial 

intelligence, and better computer capabilities(Benge et al., 2023). Technology also speeds up and 

improves thought processes and helps in learning and cognitive development  

The development of cognitive technology can have a good or bad impact on a person's 

cognitive development, both children and adults, considering the role of social interaction in 

cognitive development(Aashiq et al., 2023).has a huge impact in the world of education, both 

negative and positive impacts. The negative impact of technology in the field of education is that it 

encourages students to feel lazy(Oleksiyenko et al., 2019). Because the easier access to information 

makes students lazy to think and read(Dove et al., 2020). So that makes students weak in terms of 

intellectuality. As well as training children to think briefly and be individualistic. 

Behind this negative impact there are many positive impacts from the development of 

cognitive technology.This technique allows for personalization of learning, where the material is 

tailored to each student's needs and level of understanding(Broseghini et al., 2024). This increases 

the effectiveness of learning and makes the learning experience more interesting(Brown et al., 

2024). Additionally, cognitive technology has the ability to provide rapid and in-depth feedback 

that helps students understand their strengths and weaknesses and helps them improve their 

performance(Maisyaroh et al., 2023). 

By utilizing intelligent algorithms and data analysis, this technology is able to provide a more 

personalized learning experience that suits each individual's needs(Lee et al., 2024). Through 

collecting and analyzing learning data, teachers can easily identify the weaknesses and needs of 

individual students, so they can provide targeted and appropriate guidance.(Z. Wang, 2024). Thus, 

the use of cognitive technology can increase efficiency in the learning process, but also enrich the 

student's overall learning experience(Kalafatis et al., 2022). 

The impact of using cognitive technology in increasing efficiency in the learning process is 

very influential. Using cognitive technology in the learning process can improve students' abilities 

and learning outcomes(Modarres et al., 2023). With the feedback provided by students in the 

learning process, it will increase student activity. So that students will easily understand the material 

provided by the teacher(Begde et al., 2024). And it will create an efficient, safe and comfortable 

learning process. An efficient learning process can increase students' enthusiasm for learning and 

motivation(Chang et al., 2024). So that there will be an increase in student quality and student 

learning outcomes. 

The type of method used in this research is a quantitative method. This method is used so that 

the final results of the processed data can be known clearly and precisely regarding the impact of 

implementing game-based learning on student motivation and engagement. The data collection 

process was obtained by the researcher from the results of the respondents' answers that the 

researcher had carried out. Researchers created a questionnaire with 10 questions, then distributed it 

via Goggle from. After the data is collected, the data will be calculated into a percentage and 

presented in table form. In processing research data, researchers use SPSS software which aims to 

make it easier for researchers to process data, and the data results are more relevant. 
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From the results of the explanation above, researchers assume that the use of cognitive 

technology to increase the efficiency of the learning process can be a factor in improving student 

learning outcomes. This research also aims to determine the superiority of the impact of cognitive 

technology in increasing efficiency in the learning process so that there is feedback that students 

can give to the material explained by the teacher. Furthermore, the researcher really hopes that the 

next researchers will research and study more deeply the impact of implementing game-based 

learning on student motivation and engagement. 

  

RESEARCH METHOD 

Research design 

This research uses a quantitative research design, which uses statistical processes to present 

data in the form of numbers. Researchers created twenty questions to collect information about the 

research to find out the results. Researchers will ask respondents to answer the questions asked, 

which will be presented in the form of tables and percentages. The purpose of processing this data 

with the SPSS application is to compare the results of respondents' answers. After this comparison, 

researchers can provide solutions for any information they obtain about the impact of using 

cognitive technology in increasing the efficiency of the learning process. 

Research procedure 

In this study, researchers investigated the impact of using cognitive technology in increasing 

the efficiency of the learning process. The aim of the researcher is to investigate this matter so that 

the researcher can collect, analyze and provide understanding of the data that has been collected. In 

creating questions, researchers use good language that is easy for teachers and students to 

understand. This aims to ensure that teachers and students who respond to questions asked by 

researchers can be answered quickly. That way, it will be easier for researchers to test the data 

being investigated regarding the impact of using cognitive technology in increasing the efficiency 

of the learning process 

Research subject 

In researchingthe impact of using cognitive technology in increasing the efficiency of the 

learning process,The researcher certainly determines the subject for his research. In this research, 

the subject of this research is aimed at students from various educational institutions. Before the 

questionnaire was distributed by the researcher, the researcher asked the respondents first to be 

willing to spend their time filling out the questionnaire that the researcher would distribute. The 

questionnaire each contains 10 questions aboutthe impact of using cognitive technology in 

increasing the efficiency of the learning process 

Research Ethics 

After the researcher carried out several stages as previously explained, in conducting 

research, the researcher also paid close attention to ethics and manners in research. Researchers 

believe that ethics needs to be considered whenever and wherever, including in the research being 

conducted. This aims to gain trust and readiness from the respondents or those who are the objects 

of this research. Furthermore, in this research, the researcher also explains information related to the 

research, one of which is information in filling out the questionnaire. This information was 

explained by the researcher so that the respondents were ready and willing to voluntarily provide 

responses and answers to the questions asked by the researcher. 

Data Collection and Analysis 

Data collected by researchers in researchingthe impact of using cognitive technology in 

increasing the efficiency of the learning processwill be processed into the SPSS application. Then 
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the data that has been obtained will be presented by researchers in the form of tables and diagrams. 

The purpose of presenting it in table and diagram form is to be able to see a comparison of the 

research results that have been carried out by researchers regardingthe impact of using cognitive 

technology in increasing the efficiency of the learning process. Next, the obtained data results are 

converted into percentages or averages. Then the data results will be tested again using the T-test 

Table 1 

Categories of the Impact of Game-Based Learning Integration on Student Motivation and 

Engagement  

No Earning Category Level of education Percentage (%) 

1 Strongly agree Student >90% 

2 Agree Student 45-89% 

3 Disagree Student 16-45% 

4 Don't agree Student 5-15% 

 

Figure 1 

Data Collection and Analysis Flow 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Impact of Cognitive Technology Use 

Various aspects of life have been greatly influenced by the application of cognitive 

technology, both positively and negatively. Cognitive technology can increase productivity and 

work efficiency by enabling the automation of repetitive tasks. Additionally, cognitive technology 

provides valuable insights from big data, which helps people make more accurate and informed 

decisions. However, negative impacts that need to be considered also include job replacement due 

to automation and ethical issues related to data privacy and security. Additionally, relying on this 

technology can reduce humans' ability to think critically and make decisions independently. To 

overcome these negative effects, appropriate policies and regulations are needed to ensure the 

responsible use of cognitive technology. 

Table 2 

Summary of Percentage Results from Respondents' Answers 

Formulation of 

Research Objects 

Creating a 

Questionnaire Using 

Google From 

Request Permission 

to Distribute the 

Questionnaire 

Distribution of 

Questionnaires 

Analyze data by 

combining it with 

Microsoft Excel 

 

Data Processing and 

Data Entry into the 

SPSS Application 

 

Data Interpretation 

 

Drawing 

Conclusions 
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Table 2 above shows the distribution of questionnaires that have been carried out by 

researchers. This questionnaire contains ten questions about the impact of using cognitive 

technology in increasing the efficiency of the learning process. In addition, during the distribution 

of the questionnaire, the researcher presented a percentage of each response from the respondents. 

Therefore, respondents can choose to answer the researcher's questions by providing options such 

as strongly agree, agree, disagree, or disagree. And it can also be seen from the first question asked 

by researchers regarding Cognitive technology can adapt learning according to the needs and 

abilities of each student, getting the highest score of 60% with the agree option. 

The second question is aboutThe use of cognitive technology can provide support to 

students, getting a percentage result of 40% disagreeing. The third question about Adaptive learning 

algorithms enabling more personalized and effective teaching, scored 53% agree. The fourth 

question about cognitive technology can provide interactive and interesting learning materials, 

increase student engagement, getting a percentage of 50% agree. Next, the fifth question was 

regarding With the existence of cognitive technology, teachers can create automatic content which 

can save teachers' time in preparing teaching materials. There were 65% of the options that strongly 

agreed. Furthermore, the sixth is regarding the use of cognitive technology to provide learning 

guidance to students outside school hours, as many as 44% disagree. 

No. Question 
Strongly 

agree 

Agree Disagree Don't 

agree 

1 
Cognitive technology can adapt learning to 

suit each student's needs and abilities 
26% 60% 12% 0% 

2 
The use of cognitive technology can provide 

support to students 
25% 30% 40% 5% 

3 
Adaptive learning algorithms enable more 

personalized and effective teaching 
33% 53% 8% 6% 

4 

Cognitive technology can provide 

interactive and engaging learning materials, 

increasing student engagement 

45% 50% 3% 2% 

5 

With cognitive technology, teachers can 

create automatic content which can save 

teachers' time in preparing teaching 

materials 

65% 28% 7% 0% 

6 

The use of cognitive technology can provide 

learning guidance to students outside school 

hours 

20% 35% 44% 1% 

7 
Cognitive technology helps in managing 

schedules and learning tasks efficiently 
23% 60% 10% 7% 

8 
Cognitive technology can support students 

with disabilities in learning 
30% 66% 2% 2% 

9 
Cognitive technology enables real-time 

analysis of student progress 
30% 50% 10% 10% 

10. 
Learning using cognitive technology can 

make the learning process more enjoyable 
60% 40% 0% 0% 



Impact of Using Cognitive Technology in Increasing the Efficiency of the Learning Process        | Research Papers 

141                  JETE | Vol. 2 | No. 2 | 2024 

The seventh question is thatCognitive technology helps in managing schedules and learning 

tasks efficiently, resulting in a percentage of 60% choosing the agree option. In the eighth question 

regarding cognitive technology can support students with disabilities in participating in learning, 

can influence the development of students' social skills, there was also an agree option of 66%. The 

ninth question on Cognitive technology allows real-time analysis of student progress, resulting in a 

percentage of 50% agreeing. For the last question regarding learning using cognitive technology can 

make the learning process more enjoyable, the percentage gain was 60% for the strongly agree 

option. 

Table 3 

Summary of Percentage Results from Respondents' Answers 

In the statement in table 3 above, the researcher has also created ten questions. Which can be 

seen from the first question regarding cognitive technology can optimize teaching by identifying the 

most effective learning strategies, getting a percentage result of 59% of agree options. Next, 

question number two is about an intelligent information search system that makes it easier for 

No. Question 
Strongly 

agree 

Agree Disagree Don't 

agree 

1 

Cognitive technology can optimize teaching 

by identifying the most effective learning 

strategies 

33% 59% 3% 5 % 

2 

An intelligent information search system 

makes it easier for students to find relevant 

learning materials 

50% 50% 0% 0% 

3 

Cognitive technology helps in detecting 

plagiarism and ensuring the authenticity of 

students' work 

80% 20% 0% 0% 

4 

The use of interactive simulations supported 

by technology can improve understanding of 

difficult concepts 

45% 52% 3% 1% 

5 

Cognitive technology can facilitate 

collaborative learning by connecting 

students from diverse backgrounds 

67% 33% 0% 0% 

6 

The use of cognitive technology can provide 

automatic feedback helping teachers provide 

fast and accurate responses to students 

50% 50% 0% 0% 

7 

Online learning powered by cognitive 

technology can provide access to high-

quality materials anywhere 

72% 28% 0% 0% 

8 

Cognitive technology can help students 

manage their own study time more 

effectively 

44% 39% 15% 1% 

9 
Facial recognition can be used to ensure 

student attendance in online classes 
85% 5% 10 % 0% 

10 

Cognitive technology can support the 

development of critical thinking skills 

through data analysis and problem solving 

70% 30% 0% 0% 
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students to find relevant learning materials, getting the same percentage score for the strongly agree 

and agree options of 50%. The third question that cognitive technology helps in detecting 

plagiarism and ensuring the authenticity of students' work, received a percentage score of 80% 

strongly agree. 

The fourth question is aboutThe use of interactive simulations supported by technology can 

improve understanding of difficult concepts, getting as much as 52% of the percentage score on the 

agree option. The fifth question about cognitive technology can facilitate collaborative learning by 

connecting students from various backgrounds, received 65% of strongly agree options. The sixth 

question regarding the use of cognitive technology can provide automatic feedback to help teachers 

provide fast and accurate responses to students, getting the same percentage gain of 50% for the 

strongly agree and agree options. 

Next the seventh hitsOnline learning supported by cognitive technology can provide access 

to high-quality materials anywhere, getting a percentage score of 72% strongly agree. The eighth 

question about cognitive technology can help students manage their own study time more 

effectively, obtained a percentage gain of 44% strongly agree. In question number nine, that facial 

recognition can be used to ensure student attendance in online classes, the highest number of 

options were strongly agreed with 85%. The last question about cognitive technology can support 

the development of critical thinking skills through data analysis and problem solving, got as many 

as 70% of the strongly agree options. 

Diagram 1 
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Diagram 2 

 
Table 3 

T-test ConcerningThe Impact of Implementing Game-Based Learning on Student Motivation and 

Engagement 

 

Paired Samples Statistics 

 Mean N 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 PRE TEST 47.6500 20 20.26995 4.53250 

POST 

TEST 

41,9000 20 15.67062 3.50406 

 

 

Paired Samples Correlations 

 N 

Correlatio

n Sig. 

Pair 1 PRE TEST & POST 

TEST 

20 -.743 ,000 

 

 

Paired Samples Test 

 

Paired Differences 

Mean Std. Deviation 

Std. Error 

Mean 

95% Confidence Interval of the 

Difference 

Lower Upper 

Pair 1 PRE TEST - POST 

TEST 

5.75000 33.59648 7.51240 -9.97364 21.47364 

 Based on the results of table 3 above, it is a T-test using the SPSS application. From the 

research results, the researcher can conclude that the T-test in the first output section explains the 
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mean as the average. In the Pre Test the average number produced was 47.6500,while in the Post 

Test section the result was 41,9000. Based on these results, it can be formulated that there are 

differences in the results of the respondents' answers. Next, in the Paired Samples Correlations 

section, you get a correlation of -743, and the sign size is 000. Next, in the Paired Samples Test 

section, you get a result of 33.59648 in the Std section. Deviation, while in the Std. Mean Error 

obtained a result of 7.51240. Based on these results, the impact of using cognitive technology can 

really increase the efficiency of the learning process. 

Table 4 

T-test ConcerningThe Impact of Implementing Game-Based Learning on Student Motivation and 

Engagement 

 

Paired Samples Statistics 

 Mean N 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 PRE TEST 8,3500 20 12.47007 2.78839 

POST 

TEST 

2,0000 20 2.95581 .66094 

 

 

Paired Samples Correlations 

 N 

Correlatio

n Sig. 

Pair 1 PRE TEST & POST 

TEST 

20 ,244 ,300 

 

 

Paired Samples Test 

 

Paired Differences 

Mean Std. Deviation 

Std. Error 

Mean 

95% Confidence Interval of the 

Difference 

Lower Upper 

Pair 1 PRE TEST - POST 

TEST 

6.35000 12.09295 2.70407 .69032 12.00968 

 

 Furthermore, in table 4, there are also the results of research using the T-test. It can be seen 

in the first output section that the Pre Test results were 8.3500, and the Post Test results were 

2.0000. In the Paired Samples Correlations section, we obtained a Correlation of 244, with a Sign 

result of 300. Meanwhile, in the Paired Samples Test section, we obtained a result of 12.09295 in 

the Std section. Diviation, and Std. The mean error is 2.70407. Based on the results of this research, 

it can be seen between each question asked by researchers regarding the impactthe use of cognitive 

technology can increase the efficiency of the learning process. 

 

DISCUSSION 

Cognitive technology refers to the use of technology to understand human behavior and 

improve cognitive abilities such as memory, attention, and thinking(Heimann-Steinert et al., 2021). 
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Cognitive technology has developed rapidly in recent years, influencing various aspects of life, 

including education(Mingaleva & Vukovic, 2020). Cognitive technology can improve students' 

cognitive abilities in education through the use of gadgets and internet technology(Krakenberg et 

al., 2019). These gadgets can encourage children to think creatively and become more mature in 

handling problems. 

  In addition, information technology can help improve students' cognitive abilities in 

education. Studies have shown that the use of information technology benefits students' cognitive 

abilities, such as analytical and critical thinking skills(Blok et al., 2020). Cognitive technology can 

help in artificial intelligence solving cognitive problems such as voice recognition and facial 

recognition(Fotteler et al., 2023). Although cognitive technology has great potential to improve 

cognitive abilities and influence various aspects of life. One of the influences is increasing the 

efficiency of the learning process(Hong et al., 2022). 

To increase the efficiency of the learning process, the use of technology in the education 

sector has a big influence(Colmenar-Santos et al., 2018). The use of cognitive technology is present 

as one of the innovations that attracts students' interest in learning during the learning process. 

Using the benefits of cognitive technology can increase the efficiency of the learning process and 

make students active in discussions(He et al., 2021). With cognitive technology, education can 

become dynamic and relevant to current developments. And the learning style is not monotonous, 

helping to increase students' enthusiasm for learning and creativity in the classroom(Micek et al., 

2021). 

In learning using cognitive technology, students not only gain new knowledge but also 

improve their ability to think critically, work together, and overcome obstacles through the 

challenges and simulations offered.(Inaba et al., 2020). However, it is also important to remember 

that learning based on cognitive technology is not always effective. Not all students respond in the 

same way to the use of cognitive technology, so it is very important for a teacher to pay attention to 

the diversity of his students in learning(El Abed & Castro-Lopez, 2024). How students respond to 

technology-based learning can be influenced by elements such as environment, culture, and 

personality, and the student's daily life. 

The use of cognitive technology can have a big impact on the efficiency of the learning 

process(K. Wang et al., 2021). Learning using cognitive technology is able to create an active, 

innovative, fun, interesting and efficient learning environment(Geerts et al., 2018). Learning using 

cognitive technology is an effective tool used to prepare students to face educational challenges in 

the future, taking into account increasingly rapid technological advances and an increasingly 

competitive world.(Balatsas-Lekkas et al., 2020). The existence of cognitive technology can also 

improve the quality of education and student achievement if used appropriately. 

However, apart from its positive impacts, the use of cognitive technology also has negative 

impacts that can endanger students' education. The impact is that there will be a dependency 

between students and this cognitive technology(Liljaniemi & Paavilainen, 2020). Because if 

students don't use it properly, students will experience various conveniences and will make them 

forget to think. And students will be lazy in reading from other literacies and always rely on 

technology that is fast and practical(Rockinson-Szapkiw & Wendt, 2021). By understanding this 

problem, as educators, you must be able to provide cognitive technology-based learning solutions 

that are focused and inclusive. 

To ensure that cognitive technology-based learning can have positive benefits and can 

increase the efficiency of the learning process(Lohan et al., 2018). Even though the impact of 

cognitive technology-based learning has many benefits, it is important to remember that 
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technology-based learning should not be used as a substitute for traditional learning as a 

whole(Maurer-Grubinger et al., 2021). Therefore, technology-based learning can be an effective 

tool to support students' academic performance and at the same time bridge the differences between 

each student's learning styles. 

 

CONCLUSION 

The use of cognitive technology in the learning process greatly influences learning 

efficiency. Cognitive technology has developed rapidly in recent years and has influenced various 

aspects of life, including education. In education, the use of cognitive technology can improve 

students' academic performance and enhance their cognitive abilities. Information technology has 

greatly influenced the development of human cognitive aspects, including education. The use of 

cognitive technology in education can have a positive impact on students' academic performance 

and improve their cognitive abilities. Information technology has greatly influenced the 

development of a person's cognitive aspects, including in education. The use of information 

technology in the classroom can improve the learning process, improve student performance, and 

improve their cognitive abilities. 

Cognitive technology can also help students become more mature in solving problems and 

thinking creatively. This can be seen if children use electronic devices to play games, download 

content and share information with friends. In this way, children become more mature in 

understanding events that occur around them and become smarter in handling problems. However, 

side effects such as addiction and sleep disorders can also arise from the use of cognitive 

technology. Therefore, parents and teachers should have guidelines for dealing with technology 

issues and supervising their children's use of devices. Director General of Primary and Secondary 

Education, Ministry 

Education and Culture said in an online seminar that technology such as knives can help 

with many things if used correctly. However, if used incorrectly, it will backfire. The use of 

cognitive technology in learning has great potential to improve academic performance and increase 

learning effectiveness. However, the use of cognitive technology also needs to be anticipated by 

providing strategies to overcome technology problems and control children's gadget use. 
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