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In Outcome-Based Education, Active
Learning methodology is used to improve the learning
of the students in the classroom. To enhance the
project implementation skill of the students, one of the
Comprehensive Courses was introduced namely
"Programming in Python" for the undergraduate
students of Department of Computer Science &
Engineering. In this course, students carry out a
project on the concepts learned during the course.
Active learning introduced in this course, helped the
students to engage in the implementation of projects,
weekly reviews, and discussion with peers to
implement the concepts learned in the classroom. The
active learning framework helped the faculties to
review and evaluate the project work. The outcome of
active learning helped the students to solve the
problems with project techniques than learning
programming construct.
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1. Introduction

The current trend demands the use of Outcome
Based Learning (OBL) to enhance the education
quality. In order to accommodate OBL, the course has
been designed to assist the interaction among students
which provides an effective method to maximize their
learning with active participation. Active learning
through the project is one of the efficient and
commonly used techniques to promote OBL. The
course is designed to provide ample time apart from
the contact hours to develop projects based on the
concepts learned inside the classroom. During the
development of the project, students have taken inputs
from the alumni/Industry Experts [1].

Incorporating Project Based Learning(PBL)[2]
methods in project development has helped the
students to imbibe active learning in an efficient
manner. The advantages of PBL is to provide a
required learning atmosphere and also develop
project[3]. The challenges faced during the
implementation of PBL are discussed by Marilyn et.al
[4]. Monitoring the progress of projects through
proper communication with the students is more
important than developing evaluation rubrics.The key
to success of imbibing active learning is adapting the
old strategies to your needs and creating your own
strategy [5][6][7][8].

Student learning has been enhanced through the
implementation of theoretical concepts learned by
them. The students can enhance their learning
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experience by developing real-time applications
based on the theoretical concepts learned. The
learning can happen inside the classroom, laboratory,
discussion with peers or faculties and more
importantly self-learning.

In this paper, the design and assessment plans for
the course “Programming in Python” is discussed.
The decision to include self-study component in the
comprehensive course was very new to most of the
faculties. In each semester, two courses were selected
as a comprehensive course with six credits each, of
which two credits was for self-study component. It
was a continuous journey with regular meetings with
all stakeholders on a regular basis before the course
started and during the semester. Different departments
opted for a different methodology to make use of self-
study component but Department of Computer
Science & Engineering adopted active learning
through projects.

The methodology and plan for the comprehensive
course “Programming in Python” have been discussed
in Section 2. The evaluation technique adopted for
active learning through projects has been discussed in
Section 3.

The faculty shares the plan of activities for the
students to carry out their projects for the course
"Programming in Python" at the start of the semester.

The main objective was to make the students
implement the project's stage by stage during the
course. Active learning is the integration of knowing
and doing [9].

Student's teams were formed of size ranging from
3-4 members and freedom was given to select the
project topic initially. The topic selected had to be a
real-time application. This real-time application made
them not to download and submit the existing project.
Students exposure towards collecting new
requirements and design and develop as per the
requirements was the main motive.

Reviews given by the faculty helped the students to
complete their projects in the right direction and in a
timely manner. Along with that, communication and
presentation skills of students was enhanced.During
the review process, the peers gave additional inputs
for further improvements of the project.

2. Methodology

A. Plan

Under self-study component of “Programming in
Python” course, students had to carry out a project
work of developing a Web application or Database
Application or Gaming application or Graphics
Application to explore the practical applications of the
concepts learned. Few projects were also developed
for the benefit of department activities.

The plan of activities as shown in Table 1. The
activity planned was successfully applied in easy
execution of the project. Additionally online quiz was
conducted through Social Learning platform Wiksate
[10].

Table 2Adepicts Course Outcomes (CO) designed
for the “Programming in Python” course. CO5 is
designed in order to achieve the higher level Program
Outcomes (PO) such as PO9 and PO10 and also the
CO-PO Mapping for Programming in Python course
are depicted in Table 2B.

The two methods of assessment for computing the
CO attainment are direct and indirect

3. Programming In Python: Course End Survey
And Rubrics ForProject Evaluation

Table 1: Project Development Plan Of Activities
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· The direct assessment is computed through
evaluation of Continuous Internal Evaluation (CIE)
which consists of Theory Tests, Quiz/Alternate
AssessmentTool (AAT) and Laboratory Component.

· The indirect assessment is done through Course
End Survey (CES) at the end of the semester. The CES
questions are designed to be mapped to the Course
Outcomes and also CES rubrics are framed for
evaluation of the indirect assessment as shown in the
table 3A.

The results of Course End Survey both in
percentage and pie chart are illustrated in table 3B and
3C. From the corresponding CES results it is evident
that most of the students have given an “Excellent”
rating which in turn reflects that active learning is an
efficient method of teaching pedagogy.

Table 4 depicts the rubrics used for evaluation of
the Python applications developed by the students.
The external examiner was invited to evaluate the
projects to maintain fairness and transparency. The
quality of education was greatly enhanced through
active learning strategy.

The skills of the student were portrayed all through
the phases of the project such as planning, designing,
implementing and presentation. In order to achieve
Program Outcomes (PO) PO7 to PO12 such as
lifelong learning, professional practice, and ethics,
active learning was introduced as part of self-study.

Following were the challenges faced during
implementation of active learning through projects
for Programming in Python course:

Identification of the problem statement which
students can understand and implement in
stipulated time.

Assigning Project to the group based on team size.

Providing required resources (software, materials)
to the students for developing projects.

Aligning the course content to help the student to
learn the concepts faster in implementing the
project.

Initially, student found this approach very hectic
but based on timely guidance by faculty
coordinators they were able to accept the new
approach of active learning.

4. Challenges In Implementing Active Learning
Through Projects ForProgramming In Python

�

�

�

�

�

�

Table 3a: Course End Survey Rubrics

Table 3b: Course End Survey Results (in %)

Table 3c: Course End Survey Results (pie Chart)
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of the programming constructs of Python was
reflected in higher semester courses like Artificial
Intelligence (AI), Data Science using R, Big Data, and
Analytics. The Artificial Intelligence course is a
comprehensive course in the curriculum of the sixth
semester of Computer Science undergraduate

�

�

The class teacher has to provide the inputs or
guidance to the entire project groups in a class.

A. Impact ofActive Learning for Python course

The Fig.1 shows the sample questions framed in
the internals evaluation and most of the questions
were Analyze and Create level of Bloom's Taxonomy
[11]. Since active learning was implemented from the
beginning of the course, students were able to arrive at
appropriate solutions for the given problems. The
Fig.2 shows the performance of the students in CIE.

All the students' CIE marks distributions range
between 31-50 marks which reflects the impact of
active learning implemented in this course.

A. Impact ofActive Learning for other courses

The students implemented the projects as part of
the course in the fifth semester and the understanding

5. Impact OfActive Learning In Python

Table 4: Project Evaluation Rubrics

Fig 1: Sample Questions of CIE

Fig 2: CIE Marks Distribution
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program. The laboratory exercises of the AI course
were designed in such a way that students can write
the programs using Python. The utilization of the
laboratory hours was to the full extent as students can
start implementing these exercises without the extra
effort in learning new language structure. In this
course as part of the self-study, the students developed
real life applications using techniques of Artificial
Intelligence. These applications were implemented
using Python. The students' strong background of
programming constructs in Python in the earlier
semester made them concentrate more on AI
techniques than to concentrate on the programming
syntax. Also the active learning in Python enhanced
the students' capability to use advanced constructs of
Python Programming to support the development of
AI applications.

In this paper, the design and assessment plans
towards implementation of active learning for
"Programming in Python" course for undergraduate
students have been discussed. The methodology and
activity plan of the course discussed above gave the
students proper planning towards active learning and
completion of their projects in time. The Evaluation
rubrics helped the faculties to evaluate the student
projects effectively and impartial. The impact of
active learning helped the students to concentrate
more on the project techniques and concepts rather
than learning programming construct.
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