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I. INTRODUCTION

In outcome-based education curriculum is designed based on 
the required ability of the learners at the end of the program. 
Faculty members play a vital role on in the process of 
learning by students. As a starting point while preparing a 
plan to deliver the course content, it is essential to know the 
types of learners enrolled for the course. As one of the best 
practice in our university we make conduct the faculty 
development programs at the beginning of every academic 
year. We discuss different innovative practices which the 
faculty can use while delivering the course. The faculty 
members are encouraged and motivated to share the practices 
they have followed for helping the students for better 
learning. Learning abilities of the students is necessary to be 
assessed for successful learning process. Pre-assessment of 
the students based on objective test is done for classification 
of learners. This test is useful not only for the learners but 
also for the faculty embers so that they can adopt some 
appropriate strategies while delivering the course.    

This helps to plan the activities for the entire semester based 
on the classification of learners.  Preparing good lesson plans 
by adding activities is a huge task. But it surely helps in 
achieving the course outcome Learners will also enjoy the 
process of learning. The ultimate aim of developing the skills 
and knowledge among the learners will be achieved.   

II. LITERATURE REVIEW

Robert J. Boland et al., [1] have simplified neurocognitive 
approaches, personality-based approaches, and 
metacognitive approaches. Neurocognitive approaches were 
based on how our senses assimilate information and what we 
do with it. Personality-based approaches include theories of 
personality and how they influence the learning process. 
Metacognitive approaches considered the role of our 
motivations and strategies in the learning process.  

Yugo Hayashi [2] investigated the design of effective 
interactions using pedagogical conversational agents in a 
learner-learner collaborative learning activity. He showed 
empirically how multiple PCAs can be effectively designed 
to implement roles yielding different types of suggestions. 

Pavel Trofimovich [3] suggested that certain types of 
instruction could be more beneficial for learners with certain 
learning profiles and highlight the importance of 
investigating interactions between learner background 
variables and type of instruction in authentic learning 
contexts. 

Jin-Young Kim [4] identified four types of learners 
viz. e-Education Interested Type, Traditional Lecture 
Friendly Type, Social Interactionist Type, and Mixed Type. 
He found that those who have either higher academic self-
efficacy or extraversion achieved higher academic 
achievement. It was also concluded that female students 
in general have less interest in blended e-Education.  

Meehyun Yoon [5] observed, were classified participants 
into two clusters Based on the behavioral patterns. 
Participants in the active learner cluster exhibited frequent 
use of social interaction, information seeking, and 
environment configuration, while participants in the passive 
learner cluster exhibited only frequent browsing. They found 
that active learners exhibited higher learning achievement 
than passive learners. 

As discussed by other researchers, it is necessary to classify 
the learners based on the certain criterion and then adopt 
different strategies for maximizing the effectiveness of 
learning process. Methodology is discussed in next section. 
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III. METHODOLOGY

The learners were asked to respond to questionnaire. They 
were classified from the responses into different categories. 
The strategies are then adopted to suit the different types of 
learners. The evaluation of the skills sets of the students are 
done by different methods for all learners. Conclusion is 
presented at the end after comparing the different strategies 
used for better learning.       

Fig. 1 Methodology  

IV. CLASSIFICATION OF LEARNER

At the start of the academic year, a group of students was 
given a questionnaire. An online survey tool for assessing 
preferences on four elements of Richard M. Felder’s learning 
style model [6]. One of the classifications of learners is active 
and reflective learners [7]. By doing something, active 
learners retain and comprehend knowledge. Reflective 
students might rather ponder about it quietly at first. 
According to a poll of SY B Tech students, 59 percent were 
active learners and 41% were reflective learners. 

Fig. 2 Percentage of Active & Reflective Learners 

Learners are categorized as Sensing learners or Intuitive 
learners in the second category [8]. Learning information is a 
favorite pastime of intuitive learners. They like to solve 
difficulties using tried-and-true ways and avoid complexity 
and surprises. Intuitive learners often prefer discovering 
possibilities and relationships. They like innovation and 
dislike repetition. In the survey of SY B Tech students we 
found that 56 % are sensing learners & 44 % are intuitive 
learners. 

Fig. 3 Percentage of Sensing & Intuitive Learners 

The students were then divided into two groups: visual 
learners and verbal learners. Pictures, diagrams, flow charts, 
time lines, videos, and demonstrations help visual learners 
learn more effectively. Words - written and spoken 
explanations - help verbal learners learn more effectively. 
When knowledge is given both visually and vocally, 
everyone learns more. According to the results of a poll of 
SY B Tech students, 89 percent are visual learners and 11 
percent are verbal learners. 

Fig. 4 Percentage of Visual & Verbal Learners 

Finally, the learners are classified as Sequential learners and 
global learners [9]. Sequential learners tend to gain 
understanding in linear steps, with each step following 
logically from the previous one. Global learners tend to learn 
in large jumps, absorbing material almost randomly without 
seeing connections, and then suddenly “getting it.” In the 
survey of SY B Tech students we found that 70 % are 
Sequential learners & 30 % are global learners. 
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Fig. 5 Percentage of Sequential & Global Learners 

V. ADOPTION OF INNOVATIVE METHODS OF 
TEACHING 

Not only the learners are classified into different categories 
but their learning style index is also calculated so that 
appropriate teaching strategies may be adopted while 
conducting lecture and practical sessions.  

The following  figure represents learning style  index of  SY  
B Tech students.  

Fig. 6 LS Index of different types of learners 

As the balanced approach is required while developing the 
strategies so that everyone in class learns it better irrespective 
of their preferred learning style. We had assigned different 
activities in such a way that almost all learners will 
participate in the same. Though the above chart indicates the 
average values of Learning Style (LS) are different for 
learners, it is not mutually exclusive in a single group. It only 
indicates that inclination is more towards one of the type of 
learning style.  

As a first activity to fulfill active and reflective learners’ 
requirement we have formed the group of the students and 
given them assignment of an estimation of material cost and 
decide which is better from weighted average of cost and 
strength point of view for a work piece raw material to be 
manufactured from different types of materials such as Cast 
iron, Aluminum, steel and Brass.  Also the size of the work 
piece was mentioned as a function of roll number of leader in 
the group formed. Active learners enthusiastically 
participated in the activity and Reflective learners guided the 
other members in a group. Student learned to work in a team 

a concept Think-Pair-Share [10] was used as one of the 
teaching strategy. The students were asked to submit a report 
on comparative study for evaluation.  

The next activity of calculation of machining time and cost of 
manufacturing was assigned to the students by changing the 
members of group to fulfill the requirements of sensing and 
intuitive learners. all the necessary resource material was 
given to the students. A flipped classroom [11] strategy was 
followed and the machining time and machining cost 
estimates was discussed in the classroom by the different 
teams of the students.  

As another activity, for visual and verbal learners, videos of 
different types of metal casting processes were shown and 
shared with the students in advance. Then the blended 
leaning approach [12] was followed and the students were 
asked to present in the class about the application of all these 
processes.  
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One more activity was given to the students related to layout 
for the products to be manufactured from sheet metal with an 
objective of reduction in scrap and better sheet metal 
utilization. Students were asked make use of software 
simulations for comparing different solutions. This gave 
enough scope to both sequential and global type of learners.  

VI. EVALUATION OF LEARNERS

It was observed that these strategies when used for teaching 
resulted in better understanding by different types of 
learners. Learners were evaluated based on the report 
submitted, presentation given practical performed and 
demonstration. The performance evaluated is then compared 
with past performance. It is shown in figure below.  

Fig. 7 Grades obtained by the students (in %) 

VII. RESULTS AND DISCUSSION

It was observed that after classifying learner and adopting 
innovative strategies for teaching there is shift in average 

grade point of the students for this course. It indicates that 
learning is better through those strategies designed 
specifically after knowing the learning style of the students. 

TABLE I % NUMBER OF STUDENTS WITH DIFFERENT GRADES 

Grades by 
students 

Before 
Implementation 

After 
Implementation 

Values in % 

  O 0.90 7.41 

A+ 5.41 33.34 

  A 33.33 40.74 

B+ 29.73 18.51 

  B 30.63 

It was observed that there is 6.51% in increase in students 
who have obtained in grade O. There was increase by 
27.93% for the grade A+. The increase in the students with 
grade B+ was by 7.41 %. As most of the students have 
obtained better grades it leads to decrease in the students by 
11.21% in grade B.  

VIII. CONCLUSION

Classification of students helps in planning of the delivery of 
the course. The strategies used such as think-pair-share, 
flipped classroom and blended learning has helped the 

students for better learning of the course. After using these 
strategies there was a shift in the average grade of the 
students. The other innovative techniques for teaching may 
be tried for the other courses of engineering and technology. 
In future, these techniques may be tried and verified for its 
usefulness in the disciplines other than engineering. 
Especially in the period of pandemic where online teaching is 
the only way to deliver the course, there is a need to search 
for some more innovative techniques for better learning of 
students. 
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