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Cognitive Learning Model is referred to as a computational representation of human thinking regarding a concept, 

knowledge domain or a particular skill. The primary focus in this research is to explore influences of cognitive 

learning over student’s performance assessment. Cognitive aspects of learning can relate with thinking processes 

and mental procedures in order to learn (Samputri2020). Cognitive aspects can influence learning such as 

memorizing information, understanding a concept, analysis and evaluation. However, previous knowledge and 

previous learning experience can prevent Cognitive Learning development for a student. 
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1.Introduction  

This research would collect previous works on the agenda 

Cognitive Learning Models and it would represent the 

findings based on different aspects such as use of machine 

learning in education, applications of artificial intelligence 

in learning, and educational data mining. The techniques 

and methods applied in field of cognitive learning; would 

be surveyed and the research gaps or limitations would be 

identified. Another research aim is to portray the 

influences of cognitive machine learning in student’s 

performance assessment. AI-driven learning is leading to 

an era where learning is becoming more flexible in terms 

of study duration, coursework content and interactive 

learning (Supena, Darmuki and Hariyadi 2021). This 

research would survey papers that specifically review 

students’ performance based on AI-driven education 

system.  

This research can contribute towards identifying 

limitations in AI-based learning, negative aspects of 

educational data mining, and pitfalls of cognitive machine 

learning. It can compare findings regarding student 

performance in traditional learning process and AI-based 

learning process as well (Sergis, Sampson and Pelliccione 

2018). This research can lead to proposing new 

approaches that can mitigate the limitations of Artificial 

Intelligence in Education Data Mining.This paper is 

structured with a brief background of the research 

problem, research aim and objectives, methodology, and 

literature review. The study includes reviewing related 

works in cognitive learning and influence of cognitive 

learning in student performance.  

2.0 Cognitive Learning, its Benefits and Psychological 

Inference Background  

Cognitive Learning is an active way of learning that mainly  
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focuses on helping the learner to increase or maximize 

mental abilities and perspective. Mental abilities entail 

different processes in order to absorb and retain the 

information along with experience, thoughts, and senses; 

these processes are known as cognition (Wartono and 

Bartlolona 2018). 

 

Figure 1: Illustration of Student’s Learning Process 

 

(Source: Zhouet al. 2021, pp. 2421) 

Cognitive learning is important for students to follow as it 

has following advantages; 

1. Cognitive learning theory can increase learning 

throughout a person’s life. The workers and 

employees can establish learning over previous 

lessons and ideas along with combining new 

concepts with existing knowledge.  

2. Cognitive learning can enhance confidence in 

learners and they can approach different tasks while 

being equipped with a clear understanding of 

concepts and learning a new skill (Hasanet al. 2021).  

3. Cognitive learning acquires problem-solving skills to 

employees and students effectively. They can 

develop this skill for conducting other challenging 

tasks in their workplace or life.  

4. Cognitive learning can maximize learner’s 

comprehension from new information and they can 

build a deeper understanding of new concepts and 

learning materials (Lin and Hwang 2019).  

5. Cognitive learning can teach the students to 

formulate new concepts along with easier 

perseverance and interpretation of information. It 

can improve their creativity and students can be led 

to develop innovative ideas at their tasks.  

6. Cognitive learning model can help students to 

learn new concepts faster as this model can reuse same 

learning model to teach different concepts to the 

students (Widada, Herawaty and Lubis 2018). Students 

can understand new concepts faster as they becomes 

familiar with same learning process.  

Cognitive Learning theory is massively dominant in 

psychology to make students learn new things faster. The 

theory is divided under two categories; observational 

learning and behavioral learning (Siagan, Saragih and 

Sinaga 2019). Observational learning is focused with using 

observation as learning tool and it teaches people 

positive and negative behavior. For instance, a manager 

within a company can teach employees positive behavior 

to maintain while being ethically and socially conscious 

(Sergis, Sampson and Pelliccione 2018). However, the 

employees can be trained for other scenarios such as 

power outage, fire, and other natural hazards. On the 

other hand, behavioral learning can be initiated with 

feelings, thoughts and behavior of a personal interaction 

with each other (Supena, Darmuki and Hariyadi 2021). 

Thoughts can induce emotions and emotions can lead to 

specific behavioral responses for a person; it can work in 

opposite direction as well. Changes behavior can trigger 

change in feelings and often lead to change in thoughts. 

Hence, the cognitive learning model can influence both 

students’ behavior and thoughts.  

3.0 Research Aim and Objectives  

The research aim is to conduct a literature review on the 

previous works and theory on the agenda Cognitive  
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Learning Models. The aim is to explore relevant studies to 

focus on research question: How does Cognitive Learning 

Model combine with Machine Learning techniques? 

The findings from the survey can highlight some of the 

efficient techniques and methods applied in the field of 

cognitive learning. The review shows the use of machine 

learning in education, applications of artificial intelligence 

in learning, and educational data mining as well. 

Moreover, the survey focuses on another research 

question: How does Cognitive Learning Model influence 

Students’ Performance? 

In order to pinpoint the findings as per this question, the 

influences of cognitive machine learning in student’s 

performance assessment is discussed. Cognitive learning 

can offer flexibility in study duration; itcan customize 

coursework content and can allow students to participate 

in interactive learning (Samputri 2020). However, the 

survey would point out some limitations in AI-based 

learning, negative aspects of educational data mining, and 

pitfalls of cognitive machine learning. The survey 

outcomes can show positive aspects of AI-driven learning 

and educational data mining (Lin and Hwang 2019). 

Whereas, these outcomes can be used for comparing 

traditional learning experience and machine learning-

based learning experience as well for students.  

4.0 Literature Review on Influence of Cognitive 

Learning  

To emphasize on cognitive theory, it is relevant to 

understand the ways cognitive learning theory is applied. 

The cognitive learning theory asks learners to explore 

thinking and mental processes and it determines how 

thinking can be influenced from internal and external 

factors.  

4.1 Cognitive Learning Strategies and Activities  

There are several learning different types of cognitive 

learning and several variety of strategies exist that can be 

utilized for increasing the student achievement (Thomas, 

Cassady and Heller 2017).  

 

Figure 2: Cognitive Model Delivery Framework  

(Source: Zhaoet al. 2021, pp. 272) 

The cognitive learning strategies can be identified as; 

Student should be more interactive: This strategy of 

interaction motivates student to ask questions and their 

queries can provide opportunity to the teacher for 

discussing the topic a bit in-depth for their understanding 

(Daly-Smithet al. 2018). Students’ response and questions 

can assist the teacher to dissect the concept and focusing 

on a certain area where the student is facing trouble 

understanding.  

Student should not be afraid of making errors: The 

teacher should provide students a practice over hands-on 

problem or simulation over the concept so that students 

can make mistakes while learning (Lei, Cui and Zhou 

2018). Simulation can show the students where they 

made mistakes and how they can learn from mistakes. 

Hands-on problem can point out the mistakes the 

students are doing and teachers can provide assistance 

for amends to the mistakes.  

Students should participate in self-reflection: The teachers  
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should provide an opportunity for the students to discuss 

self-reflection (Liet al. 2018). Self-reflection helps the 

students to discuss the mental process and it can help to 

list out their issues with understanding a theory or 

concept.  

Students should practice thinking aloud: The teachers 

should show students how to work out a problem or use 

rational thinking (May and Elder 2018). This thinking aloud 

practice can help students to work together with group 

projects, support in one-to-one interactions, and class 

presentations. Teachers can ask questions to the students 

or teachers can provide suggestions for helping students 

to think aloud.  

4.2 Machine Learning in Cognitive Learning Domain    

Cognitive Computing is a field where Artificial Intelligence 

and Machine Learning is combined alongside each other. 

Cognitive Computing refers to combination of machine 

learning with cognitive mechanism (Dunn and Kennedy 

2019). Three aspects are included in cognitive machine 

learning such as; 

Emergency of Learning: The human cognition is primary 

step to begin learning and this belongs to different stages 

of perception. The perception includes concept, 

judgment, and reasoning (Hanushek, Piopiunik and 

Wiederhold 2019). Perceptual knowledge can be gained 

through vision, auditory and tactile senses that is 

translated to rational knowledge. This perceptual 

knowledge helps to build concept in human brain as 

emergence of learning.   

Complementary Learning System: The complementary 

learning system building can be a challenge that can 

bridge between short-term and semantic memory. The 

systems can learn at scale so that it can reason with 

purpose and it can interact with humans naturally 

(Widada and Herawaty 2017). The cognitive computing is 

driven with cognitive science where self-teaching 

algorithms that uses data mining, visual recognition, and 

natural language processing (Laurenset al. 2017). 

Computer can solve problems and it can optimize human 

processes in cognitive computing.  

Evolution of Learning: Evolution introduced changes in 

human brain capabilities and language is a major part of 

learning or cognitive abilities (Das, Mandal and Basu2020). 

Therefore, evolution of learning should not only adapt to 

the changes in real-time situation; but it should accept 

the changes in learning mechanism.  

4.3 Applications of Artificial Intelligence in Education 

System  

There are several applications of Artificial Intelligence in 

learning and in education sector. There are AI tools and 

technologies available that can be used for introducing 

automation in educational field and reducing the gaps 

between grading systems (Akmamet al. 2018). Some 

important applications of AI in education sector are; 

Grading Software: AI-powered grading system includes 

machine learning algorithm for creating systems that can 

collect important data for grading assignments from 

papers. The software can grade the papers on their own 

based on replicating human grading process; the system 

learnt the grading process from the teachers (Kostariset 

al. 2017). Teachers’ input is combined with AI for grading 

papers, tests, and essays within couple of minutes or 

even in different languages. Existing virtual environment 

or cloud-based platform can integrate the AI-based 

grading software (Wartono and Bartlolona 2018). This 

software is useful when the teacher is involved in more 

value-oriented jobs such as creating lecture courses and 

creating video content rather than just grading papers.  

Voice Assistants: The voice assistants are useful 

engagement and creating a convenient way to include 

learning for students at home and it helps users to 

schedule learning with calendar (Hasanet al. 2021). Voice 

assistant can play coaching instructions anytime and it 

can provide faster responses to students’ basic questions. 

Hence, voice assistants can save time for teachers and 

students, it can provide several learning opportunities to 

a specific community, and it can provide personalized 

education courses as well.  

Tasks of Admins: AI have eliminated administration tasks, 

it has reduced manual works in schools, universities, and 

colleges (Lin and Hwang 2019). These administration 

tasks can be scheduling and rescheduling lectures, 

collecting attendance, grading papers, record keeping, 

and accounting assistance. Manual and tiresome works 

need not to be completed with staffs where, AI tools can 

be useful (Widada, Herawaty and Lubis 2018). AI tools can  
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help with administration tasks so that teachers can invest 

their time to improve teaching quality, increase lecture 

value, and add more interactions in class; rather than 

spending time in paperwork reducing their work pressure.  

Personalized Learning: The AI tools can help learning a 

tailor-made process and customized for individual 

learners’ requirements. The personalized learning can 

identify knowledge gaps, specific instructions, tests, and 

necessary feedbacks from learners to progress in the 

course (Siagan, Saragih and Sinaga 2019). AI-powered 

platform such as tools, educational games, and 

educational software are developed with strategies for 

students so that they can learn as per their abilities, time, 

and requirements of practice (Sergis, Sampson and 

Pelliccione 2018). Classroom with AI assistance can help 

teachers to customize their lesson plans with individual 

students’ needs and this learning routine can be much 

more adaptive. It can help building a knowledge 

foundation for different types of learners.   

Smart Course Contents: The smart content can include 

digital guide, instructional snippets, textbooks, and videos 

to operate AI tools for creating customized environments 

for educational purpose (Samputri 2020). The educational 

organizations and institutes can create smart course 

content based on strategies and goals. Personalized 

content is a strategic goal for learners and AI tools can 

achieve this feature. Schools can create virtual 

environments for students where web-based lessons can 

be taught to the students (Supena, Darmuki and Hariyadi 

2021). AI monitoring and evaluation process can be 

conducted with streamlining the content for different 

learners. They can match their pace of learning and 

several students can learn from streamlined content. 

Based on wrong answers or mistakes done from several 

students, the AI-based tool can focus on those areas to 

add useful tips and fun exercise to fill the learning gaps 

(Thomas, Cassady and Heller 2017). Therefore, smart 

content can take effective measures to help students 

grasp concept without falling into common mistakes.  

Virtual Learning Environment: Virtual Learning 

environment can help students to connect with mobile 

devices and laptops to access study content interactively 

(Daly-Smithet al. 2018). The virtual learning environment 

can provide learning experience in a group, counselling 

students, and immersive learning experience. In addition, 

learners can help other learners with interactive virtual 

simulations with adding their own opinions about the 

course, learning difficulties, and quick answers to fellow 

learners.   

Intelligent Tutoring: The tutoring can be improved with 

Artificial Intelligence and it can be equipped with 

personalized feedbacks from students (Lei, Cui and Zhou 

2018). However, the intelligent tutoring cannot entirely 

replace a human teacher; Intelligent Tutoring is not yet 

advanced enough to replicate teaching process followed 

by a human being (Liet al. 2018). This application can help 

with scenarios where small lessons can be delivered to 

students in absence of teacher for a limited time.  

4.4 Educational Data Mining in Cognitive Computing  

 

Figure 3: Illustration of Educational Data Mining  
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(Source: Aldowah, Al-Samarraie and Fauzy 2019, pp. 14) 

Currently, data collection volume for many educational 

institutes became massive and storing massive data 

cannot be performed manually anymore. Educational 

Data Mining is known as new discipline that has emerged 

from applications of data mining techniques over 

educational data (May and Elder 2018). Educational Data 

Mining became popular with its data volume and different 

research areas such as pattern recognition, information 

visualization, computational modeling, psychometrics, and 

improving educational assessments. There are several 

methods such as algorithms and techniques that are used 

for educational data mining (Dunn and Kennedy 2019). 

Most often classification, clustering, prediction, and 

association are used for educational data mining.  

5.0 Research Methodology  

This paper is focused on secondary data analysis and 

entire approach of the research is based on reviewing 

related works. The review paper is prepared based on two 

research questions that are; 

RQ 1: How does Cognitive Learning Model combine with 

Machine Learning techniques?  

RQ 2: How does Cognitive Learning Model influence 

Students’ Performance? 

These two questions are considered while collecting 

related works on the agenda. The search keywords or 

stringswere chosen as ‘educational data mining’, 
‘cognitive learning’, ‘cognitive learning strategies’, 
‘machine learning in cognitive learning’, ‘artificial 

intelligence in cognitive learning’, ‘cognitive computing’, 
and ‘influence of cognitive learning over student 

performance’. These stringswere included with ‘student 

learning’ so that searching criteria meets the identified 

research questions. However, the ‘student learning’ 
strings needs to included in the search criteria as there are 

several other research papers they have conducted the 

same cognitive learning study over different research 

candidates such as nurses, employees, interns, and 

others.  

The data from articles is chosen based on some criteria 

such as article should meet search keyword criteria, 

articles should be data mining or machine learning 

research papers, and articles should be included either 

from the duration 2017 to 2022. Articles should be 

available full-text and should be in English language. The 

data extraction from the articles are based on fields as; 

findings about cognitive learning, data mining 

approaches, artificial intelligence-based learning, 

educational data mining, and research gaps.  

While conducting the research work, the data collection is 

performed based on two separate sections. One section 

includes literature survey and another section is findings 

and discussion of the study. Literature review section 

encompasses theoretical background of Cognitive 

Learning Theory as a strategy and learning activities 

identified for the same. The cognitive computing domain 

is studied with highlighting combination of machine 

learning and artificial intelligence into the field. 

Application of artificial intelligence in education sector is 

discussed showing different aspects of learning that 

became improved recently. In addition, educational data 

mining domain is focused within the cognitive learning 

agenda as well. Moreover, influences of cognitive 

machine learning in students’ performance is determined. 

The negative impacts of AI-based learning and cognitive 

machine learning are addressed to portray the limitations 

of the study as well. In findings and discussion section, 

analytical viewpoint is utilized and collection data is 

discussed under two different research questions. 

Findings are aligned with research objectives to mention 

the overall contribution of the study.  

6.0 Findings and Discussion 

Based on the literature survey, this section is prepared to 

align the research questions with findings and limitations 

of the findings. The limitations of the findings are 

mentioned to identify an analytical aspect about the 

research questions.  

6.1 Limitations in Cognitive Learning Model 

In a brief, education society would be highly benefitted 

using AI-driven teaching and lecture series. AI-driven 

courses have several flexibility and advantages that are 

mentioned in the literature survey section earlier (Abu 

Saa, Al-Emran and Shaalan 2019). However, the downside 

to the cognitive learning model are identified in brief as;  
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lack of human interactions, unemployment of teachers, 

communication barrier, maintenance issues, reducing the 

ability to think for students, lack of emotional intelligence, 

and causing laziness among the students (Khan and Ghosh 

2021). The disadvantages has other concerns of data 

privacy over cloud platforms. The limitations in AI are 

mentioned as following; 

Lack of human interactions:Artificial Intelligence is useful 

tool for teaching and educational growth; however, it 

makes student to lose their practicing routine and learning 

social skills. When students attend AI-based learning 

classes more, they are not exposed to real people during 

class and hence, they lack social skills (Nye, Prasad and 

Rounds 2021). These students would need to leave their 

school to interact with other people, as interaction with 

other people is important socially as adults.  

Unemployment of teachers: The AI in education is making 

teachers to lose their jobs and these programs are helping 

students to learn on their own (Giannakaset al. 2021). 

Human instructor is not necessarily required to guide a 

student throughout lessons or even conducting grade 

assignments. Integration of AI would lead to 

unemployment of teachers leading to AI teaching students 

without human intervention (Heet al. 2021). Therefore, 

workload gets lower with assistance of AI, institutes can 

assign more than one instructor per student, and multiple 

teachers would not be required anymore.  

Communication barrier: AI in education creates a massive 

communication gap between the learner and the teacher. 

AI cannot communicate or connect with students as well 

as a human instructor or teacher would connect with a 

human student (Cartiff, Duke and Greene 2021). AI can 

introduce more advanced Learning Solutions however; 

communication barrier exists such as addressing basic 

problems before certain features comes online.  

Maintenance issues: AI has a limited knowledge base 

compared to human teachers. AI engine can show some 

unexpected consequences when AI reaches its 

capabilities. Hence, expert should be employed to monitor 

AI-based solutions (Zhao et al. 2021). Moreover, AI-based 

systems would require brute-force maintenance issues 

where developers would require to conduct maintenance 

process on their own to keep the system working 

properly.  

Reducing the ability to think for Students: The AI takes out 

thinking power from students; it makes them more 

system-dependent and students would be reaching to a 

decision once, the AI-driven system guides them (Zhouet 

al. 2021). Hence, students lack in making decision on their 

own.  

Lack of emotional intelligence: The AI brings lack of 

emotional intelligence to the students and this trait could 

be preferred for several researchers and students (Gaoet 

al. 2022). AI can help people to learn a specific course or 

curriculum; whereas, teachers can help students to learn 

social skills such as empathy and communication with 

others.  

Causing laziness among the students: The AI-based tools 

are being used for grading students’ and there is very 

small incentive that is used for ensuring they work hard 

(Desai, Ramasamy and Kiper 2021). The technology can 

encourage laziness in students when AI makes things 

easier and convenient for people.  

Consequences in Educational Data Mining: The data 

mining has some disadvantages and it can be either 

security or privacy (Redifer, Bae and Zhao 2021). It should 

be clear that information could be used and shared later. 

Data Mining tools and techniques generally use massive 

data and there is a huge cost to at the implementation 

phase (Mehrvarzet al. 2021). This EDM development 

approach would require IT experts in order to preprocess 

data and identify the best model and technique for 

analysis.  

6.2 Influences of Cognitive Machine Learning in Student’s 

Performance Assessment  

Student performance assessment became automatic with 

AI-driven tools or platform. AI is known as an asset to 

help student for opting nontraditional education 

experience. Use of AI can help giving tests and 

assignments to the students and after paper evaluation, 

AI can provide individual assessments for the students 

(Cartiff, Duke and Greene 2021). The assessments of 

student are very important to estimate where, natural 

teachers would calculate the entire scoring or grading 

evaluation marks. AI integration helps the process of 

estimating student results for teachers. The grading  
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system is developed based on performance of AI in 

education sector. AI system should be trained it teachers’ 
grading patterns (Redifer, Bae and Zhao 2021). The 

grading patterns would be used to train the model. After 

training the model, if the algorithm works, then the 

outcome would be similar to teachers’ grading process.  

Artificial Intelligence-based grading system can put grade 

on student’s essay based on some certain factors or 

attributes; that are identified as grammar, usage of 

grammar, style of word repetition, lexical complexity, 

sentence variety, discourse structure, and source use for 

referencing (Nye, Prasad and Rounds 2021). Artificial 

Intelligence is used for benefitting the computer-assisted 

tests and achieving more developments in machine 

learning field. The AI engine can replace the human tutor 

and student assessment would be automated from AI 

tools (Giannakaset al. 2021). AI applications are growing 

very fast and in future, AI devices would be able to 

communicate with users flawlessly. AI enables the 

computers to learn automatically and it can set the 

procedures where the computer can make future 

decisions. Machine learning algorithms can learn from 

patterns, relationships, associative rules between data. 

Artificial Intelligence learns from earlier experience of 

teachers and students in a specific coursework.  

7.0 Conclusion  

In conclusion section to this review paper, it can be stated 

that Cognitive Learning is hugely improved with 

integration of machine learning and artificial intelligence. 

Manual teaching process and time-consuming works in 

teaching such as taking attendance, scheduling lectures, 

and grading papers; can be easily diverted to AI-assisted 

tools. Hence, the AI-based tools can help entirely the 

administration works; whereas, teachers and students can 

interact with each other for improving study quality.  

Classification is commonly used data mining technique for 

segmenting educational data under different categories or 

classes. This technique can help with analyzing data so 

that outcomes can be predicted. The classification can be 

used for accurate prediction of target class and classifier 

should be used for determining the parameters required 

for the classification. As per the overview of negative 

aspects of AI-driven education system, advanced 

technology tends to make people lazier for both students 

and teachers. Students tend to lose focus over priority to 

learn coursework, most of them are lingering the learning 

process as they have the control to schedule learning 

sessions all by themselves with one-button-click away. AI 

is reducing traditional teaching jobs; hence, there is no 

clear way to handle the lack of human interaction in AI-

driven education system.  
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