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Abstract: This paper presents the implementation of Project Based Learning for diploma First year Mechanical
Engineering students for Engineering Graphics course. Engineering Graphics course is an important basic
communication tool of engineers. The concepts of graphical language are used in expressing the ideas, conveying the
instructions, which are used in carrying out the jobs on the sites, shop floor. It is expected that the students should
develop the idea of visualizing the actual object or part on the basis of drawings and blue prints. Traditional learning
styles in classroom education are questionable and lacking in providing the necessary tools needed by the students to
meet ever growing demands of industries. This paper aims to demonstrate improved student learning outcomes and
increased student participation using active learning tools. The performance of the students of two consecutive batches
is compared where for one batch this technique is not used and for other the technique is implemented. This

consideration concludes that project-based learning is the best way to fulfil industry needs and it will facilitate students

to innovatively and creatively transfer their knowledge to the real world situation.
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l. INTRODUCTION

Engineering Graphics is the basic course for the students
of all branches in Diploma. Engineering Graphics is the
language of engineers and is an effective- way to
communicate between them. There is need to develop the
idea of visualizing the actual object or part on the basis of
drawings. This course aims at building a foundation for the
further courses related to engineering drawing and other
allied courses in coming semesters. This course has no
external theory exam but only Internal End Semester
exam. Conventional Teaching methods often finds difficult
to the students to understand the course. The course
consists of number of imaginary concepts which the
student finds troublesome in grasping. The student should
have high ability to imagine, think creatively and observe
precisely in order to learn this course. The teacher should
carefully select the teaching method that would enhance
the learning abilities of the students. This course has no
class tests during the whole semester and hence students
are likely to neglect the course and its contents. There is
need of transformation in teaching and learning
approaches to enhance the student’s active participation in
learning.

Project-based learning is a comprehensive approach to
teaching and learning that is designed to engage students
in the investigation of authentic problems. Students
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become active learners and participate in hands-on
activities, while lecturers provide guidance to students
during their project work. The PBL method of learning and
teaching thus requires a new mindset and a change in role
for both students and teachers. It is found that this method
increases student motivation, and allows them to apply
their theoretical knowledge in an interactive environment
[1]
1. ACTIVE LEARNING TECHNIQUE

The teaching learning process should be in such a way that
it should increase the motivation of the students. Teaching
knowledge and skills by using a variety of tools and
techniques will provide good learning experiences for all
the students.

Active learning involves providing opportunities for stu-
dents to meaningfully talk and listen, write, read, and
reflect on the content, ideas, issues, and concerns of an
academic subject. [2] In the traditional method of teaching,
the student is in a position of passive agent in the learning
process, trying to absorb the knowledge and the teacher’s
experiences. The use of exhibition classes, in which the
teacher exposes the subject and assesses the students from
the contents absorbed in lessons and during the time
utilized for the study is interesting for both didactic-
pedagogical issues and economic-administrative issues.
This is the most economical, flexible and rapid way of
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transmission of knowledge and may be used by any
professional with knowledge of the subject, even those
who have no pedagogical knowledge. [3] Project Based
Learning can be defined as “a comprehensive perspective”
that is focused on “engaging students in investigation” [4].
The Buck Institute for Education (2013) goes into even
more detail by defining project-based learning as “a
systematic teaching method that engages students in
learning knowledge and developing 21st century
competencies through an extended, student-influenced
inquiry process structured around complex, authentic
questions and carefully designed products and learning
tasks” [5]. Both definitions emphasize the importance of
creating student engagement and creating the need for
inquiry within the student. The focus of PBL is to form an
educational environment that is centered on the learner [6].
The process of PBL “affords authentic learning tasks
grounded in the personal interests of learners” [7]. By
implementing this paradigm shift into classrooms, students
will come to understand that “learning is an ongoing
process and there will always be new issues to be
explored” [8]. Students will develop the skills to become
“life-long learners” that are able to adapt to new situations
and devise solutions when presented with novel problems.
[l

Students would develop a greater interest in Engineering
Graphics course by using Active Learning Technique as a
method for learning.

I11.  NEED OF PBL TO ENGINEERING
GRAPHICS

The main problem faced by the students in learning
Engineering Graphics was the difficulty in understanding
the fundamental concepts. Many times students do not find
the relevance of what they are being taught in the
Engineering Graphics course as it has imaginary concepts
like planes, projections etc. Engineering Graphics course
involves drawing of the problems or components in 2D
and 3D forms. It is seen that students find this course
difficult and has a fear about learning this course. The
major reason is the traditional teaching method where the
teacher uses chalk and board method to solve problems. To
solve the problems faced by the students during learning it
is therefore necessary to plan and implement an effective
technique. One such method is through the use of project
based learning (PBL) within the classroom. Project based
learning tends to focus more on “the doing of an activity”.
By using Project Based Learning within the classroom, the
student can find the concepts easier to grasp and they can
enjoy the learning.

Iv. IMPLEMENTATION OF THE
TECHNIQUE

For Engineering Graphics course, many concepts are
imaginary and it requires high ability to imagine and think
precisely. Videos are considered as an effective way to
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present information/concepts and students find it
interesting while learning. To make the imaginary
concepts easier to understand, videos were shown to the
students. Wooden models were also used to demonstrate
the shapes and views of different objects. For the
implementation of Project Based Learning We had chosen
a class of sixty students of first year Mechanical
Engineering. This activity is done through micro projects
which is planned to be undertaken by the students at the
start of the semester and submit it at the end of the
semester. Completion of the micro project was blended
with project based learning.

Fig 1. Some snaps of the projects prepared by the students

Following are the steps used for implementing Project
Based learning:

Step 1: Formation of the groups - In the beginning of the
course groups of heterogeneous students was formed to
undertake the micro project.

Step 2: A suggestive list of projects is given to the students
and asked to choose one of them. Each project
encompasses of one or more course outcomes.

Step 3: Group members make a project plan and they
choose their roles in the project.

Step 4: Group members organize and analyse the data and
information required to complete the project. Individual
solutions are discussed amongst the group members in
order to find probable solutions. Students identify the
resources they need. Students are encouraged to record
their rough notes, ideas and design decisions in their
logbook for their project. The logbooks are checked by the
course teacher and feedback is given to students at several
points during the project

Step 5: once a fortnight the project groups gives review of
their project to the class and asks for suggestions if any.
This makes the students to understand the projects of other
groups and helps them to enhance their learning. This
activity increases the active participation of the students in
learning.

Step 6: Presentation is given by the group members in
front of the class along with course teacher.

Step 7: Evaluation is done by the course teacher.
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Project groups have been evaluated by ‘“Project Group
Evaluation Form”. Assessment rubrics were prepared to
provide clear criteria of how marks are allotted in the
projects.

V. RESULT AND DISCUSSION

With an effective implementation of project based learning
approach for engineering graphics course, it is necessary to
assess the effect of this hybrid model. This has been
carried out through result analysis, and feedback of
students.

A. RESULT ANALYSIS

Project based learning technique was implemented on 60
students of first year diploma for the batch of 2019. The
results of previous year students and current year are
compared to see the credibility of the technique used. It is
seen that there is a meaningful difference.

Table 1. Results of End Semester Examination

Data Score
THE HIGHEST 40
2018 THE LOWEST 0
AVERAGE 20
THE HIGHEST 46
2019 THE LOWEST 20
AVERAGE 33

The percentage of attainment of CO’s is seen improved
than the attainment of previous year. It can be said that
project based learning approach is more effective in
developing the motivations of students.
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Fig 2. Attainment of CO’s of two batches of students
B. INSTRUCTORS’ OBSERVATIONS

It was observed that the students were enjoying the
learning process. Students were having active participation
in the activity. The students were excited and enthusiastic
about what they are learning, they often got more involved
in the course, and the level of anxiety was reduced.

VI. CONCLUSION

Implementation of active learning technique in the class of
First year Diploma has shown positive impact on the
performance of the students due to its student centered
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approach. It allows students to get a better understanding
of difficult concepts of Engineering Graphics. This
technique would encourage students for their active
participation in the class room activities. Students would
find the learning experience and working together in
groups more joyful through this Active Learning
Technique.
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