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Abstract: 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. Inordertoaccommodate 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

JEET



16 Journal of Engineering Education Transformations , Volume 32, No. 1, July 2018, ISSN 2349-2473, elSSN 2394-1707

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.

2. Methodology

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
anddoing [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.
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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 1: Project Development Plan Of Activities

SL No Week Probable Activity
Dates

1 1=t 08% to 13% Formation of groups. Note: Student groups of size
Aug 2016 3 or 4 within the same lab batch

2 224 and 3¢ 224 Augto Project topic selection by each group
03 Sep 2016

3 4t 06™ Sep to 13% | Presentation: Student and Project topic
Sep 2016 intreduction by each group

4 5B 19:'to 24% Sep | High level Design of the project
2016 (Design Layour)

] 6% and 7 26™ Sep to 08 | Presentation on Graphical User Interface of
Oct 2016 project by each group

6 8% and 9% 13% 10 27% Oct | Presentation of Back-end logic of the project by
2016 each group (Database Connection, Networking
application, Gaming, Data Analytics, Design of

table, etc)

28% Octto 05® | Complete Project Demonstration with Report

Nov 2016

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

Table 2 Adepicts 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
COattainment are direct and indirect

Table 2a: Course Outcomes For
Programming In Python

CO1 Demonstrate the salient features of python.

5 Illustrate object oriented concepts using pyvthon
co2 programming.
co3 Demonstrate database storage and retrieval in

pyvthon.
Develop User-interface and graphics

co4 applications in python.
_ Design and develop interactive applications for
COs a given real world requirements.
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Table 2b: Co-po Mapping

CO-PO Mapping
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12
co1 2. 3
co2 2 3
co3 2 2 3
co4 2 2 3
cos 2 3 3 2 3 3

Table 3a: Course End Survey Rubrics

Course Course Title: Programming in Python
Code:15CSSDEPTP
Criteria Excellent Good Average Poor
Areyou able to develop | Able to develop python | Able to develop Ableto develop TUnable to develop
python programs? programs on any given | python programs on | python programs on | python programs.
concept. most of the given few concepts.

concepts.
Areyou able to Able to [Illustrate the| Able to Ilustrate| Able to [lustrate few | Unable to Illustrate
Tllustrate object entire object oriented | most of the object|of the object oriented | object oriented
oriented concepts using | concepts using python | oriented  concepts | concepts using | concepts using
python programming. | programming. using python | python python

. i . - .
Areyou able to Able to all | Ableto Ableto Unable to
demonstrate database the database concepts in | most of the database | few of the database demonstrate the
concepts in python? python. concepts in python. | concepts in python. | database concepts in
python.

Areyou able to develop | Able to develop any|Able to develop | Ableto develop few | Unable to  User-
User-interface and User-interface and | most of the User-| of the User-interface | interface and
graphics in | graphics in | interface and | and graphics graphics
python? python. graphics applications in applications in

applications in | python. python.

python.
Areyou able to design | Able fo design and | Able fo design and| Able to design and | Unable fo design
and develop develop any applications | develop most of the [ develop few of the | and develop
applications for a given | for a given requirements. for a for a
requirements. given requirements. | given requirements.

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

Course Excelent | Very | Good | Satisfactory | Effective Attaimment
. Good Attainment

cot 82 59 22 4 SHER, 82.98
coz 72 59 27 3 321 2037
[slok} 74 58 25 6 3.23 8067
Co4 70 57 30 [} 317 1929
Cos 69 55 35 4 3.16 7899

Table 3c: Course End Survey Results (pie Chart)

All 163 stadents have
given the comse end
survey for the course.

Question L: Areyouable | Question 2: Areyou ableto
to develop python Iustrate object oriented
programs? conceptsusing phyton
programming?

&
\ 4

Question 3: Areyou able Question 4 Areyou able | Question 5: Areyou able to
to demonstrate database to develop User- design and develop
conceptsin python. interface and graphics applications for a given

applications in python? | requirements?
%

The direct assessment is computed through
evaluation of Continuous Internal Evaluation (CIE)
which consists of Theory Tests, Quiz/Alternate
Assessment Tool (AAT) and Laboratory Component.

e

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.

4. Challenges In Implementing Active Learning
Through Projects For Programming In Python

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

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

0 Assigning Projectto the group based onteamsize.

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

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

0 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.
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0 The class teacher has to provide the inputs or
guidance to the entire project groups inaclass.

5. Impact Of Active Learning In Python
A. Impact of Active Learning for Python course

0 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.

Table 4: Project Evaluation Rubrics

of the programming constructs of Python was
reflected in higher semester courses like Artificial
Intelligence (Al), 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

SLNo [ Question M [CO [PO 5L
l.a. | Wrte a program that will calculate the average word length of a text storedin| 5 | 1 3 B

a file (i.e. the sum of all the lengths of the word tokens in the text, divided by
the number of word tokens).

b. | "99 Bottles of Beer" is a traditional song in the United States and Canada. It [ 8 |1 3 B
is popular to sing on long trips, as it has a very repetitive format which is
easy to memorize, and can take a long time to sing. The song’s simple lyrics
are as follows:

“00  bottles of beer on the wall 99 bottles of beer
Take one down, passit around 98 bottles of beer onthe wall.”

The same verse is repeated, each time with one fewer bottle. The song is
completed when the singer or singers reach zero.

Develop a Python ble of ing all the verses ofthe song.

c. | Apangramis a sentence that contains all the letters of the English alphabetat| 7 |1 3 B
least once, for example: The quick brovn fox jumps over the lazy dog. Write
a functionto checka sentence to seeifitis a pangram ornot.

Criteria Exemplary Proficient Partially Proficient Points

Graphical User 2) (ii§] 035)

Interface (GUT) Theprojecthas Theprojecthas | Theprojecthasausable desim
an exceptional anattractive layout, but may appear busy or
design, attractive | design andusable | boring.

andusablelayout | layout
Back-EndLogic | (3) @ (1)
Backgroundis Backgroundis Backgroundis consistentand | 3
exceptionally attractive, doesnot detract from
attractive, consistent, adds | readahility
consistent. adds | to thetheme or
to thetheme or purpose ofthe

(=)

purpose ofthe site, and doesnot
site, and doesnot | detract from
detract from readahbility.
readability.
Relevance (1) 0.3) 025)

All information | Almost all the Almost all ofthe information
provided by the information provided by the student on the
student onthe providedbythe | pythonprojectisaccurate,
pyvthonprojectis | student onthe legal {if applicable) and few of
relevant, Legal (if | pythonprojectis | therequirements ofthe project
applicable) and accurate, legal if | have beenmet.

all the applicable)and
requirementsof | most ofthe
theprojecthave | requirements of

beenmet. the projecthave
beenmet.
Report @ (15) (1) 2
Clearand Writing thatis Unclear and ineffective writing
Effective writing | clearand and multiple errors in
andadherenceto | effective forthe | adherenceto
appropratestyle | most partand appropriate style guidelines
guidelines MINOT eIrors in
adherence to
appropriate style
guidelines
Oral i 0.3 02z 1
cormmuricaton Clearand communicationis | Unclear conmmuication
(presentation) effective clear
cormunication
O] 1
Providedmany (0.5)
Participationin goodideas; Participatedin 025
inspired athers; | discussions;on | Listenedmainly: Rarely spoke
Dscussions clearly some occasions, | up,andideaswere offthe
communicated made mark.
ideas needs, and | suggestions.
feelings.
Total
10

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

A. Impact of Active Learning for other courses

The students implemented the projects as part of
the course in the fifth semester and the understanding
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2.a. |Design a procedure histogram () that takes a st of integers and prints a
histogram to the screen. For example, histogram([4, 9. 7]) should print the
following:

wraE

~
-
w
|

FEEEEEEEE
FEEEEEE

b. |In ayptogmaphy, a Caesar cipheris a very simple encryption techmiquesin| 8 |1 3 16
which each letter in the plaintext is replaced by a letter some fixed mmber of
positions down the alphabet. ROT-13 ("rotate by 13 places") is a widely used
exanple of a Caesar cipher where the shift is 13. In Python, the key for ROT-
13maybe d by means of the following dictionary:

'0-B, P 2 ', 'S
W-T, X:K, Y-L', 'Z-'M}
Implement an encoder/decoder of ROT-13. Once youre done, you will be
able to read the following secret message:
Pnrfne pvcure? V zhpu cersre Pnrfne fnynq!

c. | Consider the code given below, Analyze, identify the problem & comrectthe |5 |1 2 4
code
print ("Your lone herois surounded by a massive ammy oftrolls.")
print ("Their decaying green bodies stretch out, melting ")
print("His sword for the last fight ofhis life.")
health=10
trolls=0
damage=3
while health!=0:

trolls += 1

health =damage

print("Yourhero swings and defeats an eviltroll,)

print ("but takes", damage, "damage points.")
print ("Your hero fought valiantly and defeated", trolls, "trolls.")
print("But alas, yourhero isno more.")

Fig 1: Sample Questions of CIE

CIE Marks Distribution
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Fig 2: CIE Marks Distribution
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program. The laboratory exercises of the Al 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 Al
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
Al applications.

6. Conclusion

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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