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Nowadays Case study is used as an innovative pedagogy to teach students over
traditional class teaching. Education, and specifically educational evaluation, is one of
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Abstract. Programming language (PL) is a tool programmers use to convert their 

logic to software programs. Day by day new programming languages are 

becoming popular. It is not easy to teach all types of languages in one course.  

Case study-based learning is a pedagogy that implements learning one subject 

collaboratively with peers having expertise in the same topic but with different 

perspectives. Case study-based learning it ages learners to collect information 

about the topic, share their knowledge/views with team members and decide the 

action points, consider the challenges, and choose the best solution. 

This work explores Case study-based Learning pedagogy to teach advances in 

programming languages. It is implemented for students of engineering college. 

This paper addresses the process to implement Case study-based learning 

pedagogy. The paper also analyzes the effect of implementing this pedagogy for 

teaching different programming languages used in Application development. 
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1 Introduction 

In his social science research on family budgets, Frederic Le Play first used the case-

study approach in 1829 as a handmaiden to statistics. Le Play's techniques were used 

by sociologists, psychologists, anthropologists, and others to test their own theories and 

hypotheses before publishing the findings [1]. One example of such work is the well-

known Grounded Theory paper written by sociologists Barney Glaser and Anselm 

Strauss. 

Case studies had been employed as instructional techniques for creating new ideas and 

hypotheses by the late 1920s. The case study method has been used by Harvard 

Business School to instruct management courses since 1921. Industrialists started to 

consider using the case study at the turn of the 20th century to create their own ideas 

about productivity, production, supply chains, and other topics. Initially, academics 

used this method to draw reliable conclusions from events or particular cases.  
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Nowadays Case study is used as an innovative pedagogy to teach students over
traditional class teaching. Education, and specifically educational evaluation, is one of
the fields where case studies have recently gained appeal. Case study-based learning
techniques include problem-based learning, role-playing, and case-based learning. It
is a simple tool to understand the case. Case study enhances the experiential learning
approaches for improving students’ learning experience. A case study is a
student-centric activity. It may be done by a single student (researcher) or in a small
group of students [2]. The paper proposed case study-based learning for different
programming languages used for application development. In the technical world of
software, there is a huge rise in the industry which leads to an increase in
programming languages. As per the history of programming languages information
currently, there are more than 8900 programming languages available every year, a
number of programming languages are created, described, and put into practice in
order to stay up with the evolving hardware, software, and programming paradigms.
Out of these 8945 languages though few are very popular and in use today.

2 Literature Review

Case studies have been used for a long time in business, legal, medical, and social
science schools, but they can be used in any area when teachers want students to
consider how what they have studied pertains to real-world scenarios [4]. An
alternative to non-traditional authentic assessment is case-based learning, which
enables students to apply their knowledge to actual situations and so fosters higher
levels of cognition. Case-based learning involves guided inquiry and is grounded in
constructivism whereby students form new meanings by interacting with their
knowledge and the environment [13]. The case study teaching method is a highly
adaptable style of teaching that involves problem-based learning and promotes the
development of analytical skills [14]. By presenting content in the format of a
narrative accompanied by questions and activities that promote group discussion and
solving of complex problems, case studies facilitate the development of the higher
levels of Bloom’s taxonomy of cognitive learning; moving beyond recall of
knowledge to analysis, evaluation, and application [15,17]. Similarly, case studies
facilitate interdisciplinary learning and can be used to highlight connections between
specific academic topics and real-world societal issues and applications [16, 17]. This
has been reported to increase student motivation to participate in classroom activities,
facilitate learning, and improve assessment performance [18 – 22] According to Yin,
case studies can be used to explain, describe, or study events and phenomena in the
everyday context of new policy. Describe the pathways resulting from the initiative or
service development [3, 4, 5].
In today's world, many more programming languages are available with different
characteristics. In higher education for computer engineering and Information
technology, programming languages are a core and essential part of the curriculum.
Many researchers have studied the different programming paradigms and
programming languages. These languages are divided into different categories based
on the platform, operating system, characteristics, features, coding style, tools used
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and application development. A few languages are very popular for application
development such as Python, Java, JavaScript, C++, Scala, and Kotlin. Table 1 shows
the summary of the research work of different programming languages with its pros
and cons.

Table 1. Summary of Programming languages with pros and cons.

Ref Languages
Covered

Advantages Limitations
/Disadvantages

[6] C, C++, Java,
C#, LISP,
Scheme, ML,
Haskell.

Covered the importance of
having programming languages
in the curriculum. Discussed
recommendations for PL.

Not covered all programming
languages.

[7] C++, Perl,
Lisp and
java.

Discussed criteria to compare
programming languages.
Discussed criteria for the
goodness of the language.

Language-wise code is not
discussed in detail.

[8] PHP and
ASP.NET

The WAPT tool is used to
provide an environment for
loading and performance testing
of websites and applications.

Parameters in results are not
discussed in detail. Not
discussed when to go for
which scripting language
depending on the applications

[9] C, C++, Java,
swift, C#, F#,
VB.NET,
JavaScript.

Discuss cross-platform
languages for application
development

Not given

[10] Java,
Android
Kotlin

Discussed features of Kotlin,
such as it as ability to extend
classes, Null Safety, lazy loading
and, fewer lines of code.

For the beginner Kotlin may
be difficult.

[11] Swift, Java,
Kotlin

Discusses features of the iOS
operating system, Java, and
Android applications.

Java will not be compatible
well with iOS applications.
The significance of the design
part from Android is not
discussed.

[12] Various
programming
languages

Discussed Paradigms used by
mentioned languages. Provided
analysis of different paradigms
using Paradigmatic scale and
semantics with results.

Discussed the criteria for the
realization of programming
paradigms.

The programming languages were taught to students in traditional ways. It is observed
that it's very difficult to teach all the languages at once. It's also very difficult to
choose the appropriate one according to the application’s needs. In this paper, we
proposed a case study-based learning to teach more than 16 programming languages
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which helps students to choose the appropriate programming language based on the
application requirements.

3 Methodology

Normally programming languages were taught to students in traditional ways. Case
Study pedagogy was implemented to teach the core subject Programming Paradigm
for the Second Year B. Tech. students. In the Programming Paradigm course, the last
unit is based on Advances in programming. To give an overview of all recent
programming languages we decided to use case study pedagogy. Case study - active
learning method is used to make the teaching interactive, increase student
participation and learning. The case study method implants the meta capabilities in
students. Fig.1 shows the Case Study based learning model.

Fig. 1. Case Study implementation for Programming Languages

The Case study activity is conducted in following steps

1. Select Programming Language:
Student teams were formed. In order to study a specific language, each group
selected a programming language of their choice. 16 languages selected by groups
are: Elm, Rust, Kotlin, GO, Ruby, Scala, Swift, R, C#, PHP, Java Script, Groovy,
Ruby on Rails, Perl, OpenGL and HTML/DHTML.

2. Data collection
Each team gathered the data related to the points such as Development Details like,
Latest version, Paradigm, Type of Language: (High/low), compiled/Interpreted,
Open source/ License, Dependency (Machine/Platform), Performance (Compilation
time /Execution time), Flexibility, Efficiency(speed), Security, Usage, Integrity,

Case Study-Based Learning Pedagogy to Teach Advances in Programming             189



Application (3-4), Tools/API’s, Comparison with other languages and Features,
Advantages, Disadvantages

3. Preparation:
In the Preparation stage, Students read the gathered information in advance,
understand, and Identify the key issues. The Collaboration and reflection of
information with teammates/Peers. Discuss the understanding about the PL, Key
Issues, prioritize the data, highlight and decide the data for presentation. Finally,
the team prepares the Presentation.

4. Presentation Delivery
In the presentation stage, we have prepared the timetable such that each lecture will
contain 4 case study presentation of 15 minutes each. Students enthusiastically
participate in the case study activity. They came up with excellent material and
presented it in a very well manner to their subordinates. Through-out this activity,
faculty members were there to guide them from where to collect the material, how
to arrange it properly and finally how to present it. Fig. 2 shows case study
presentation activity.

Fig. 2. Case Study Presentation

5. Evaluation: Evaluation is conducted in the paper pencil format.
6. Feedback and Analysis: We analyzed the results of 2021-22 batch students without

case study implementation and 2022-23 batch students with case study
implementation. We have also collected feedback in the form of google from the
students. Which will be discussed in the next section.

4 Result and Discussion

Based on the case study presentation, we have conducted a quiz. Table 2 shows
questions from the quiz.

Table 2: Quiz based on the case study

Q. No. Question
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1 Which language is highly used to design user facing applications like web
browser engine?

2 Applications for online shopping having features like like website hosting,
payment integration, Content Management System, a store with plugins and
extensions etc. uses ______ language.

3 To design mobile applications which language can be used?

4 Feature(s) of Scala language is/are …..

5 Which language(s) are used to design web applications?

Fig. 3 shows the result of the quiz

Fig. 3. Quiz Result

Following Fig. 4 shows feedback of the students about the experience of this activity.

Fig. 4. Students experience feedback

In 2021-22, we used traditional teaching method and in 2022-23 we applied
case-study based teaching method to teach Unit -6 Advances in Programming
Languages. In End Semester Examination (ESE), we included a question on this topic
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for the 10 Marks. Table 3 data represents, number of students who scored < 50 %,
between 50% to 80% and >80 % marks. This represents the students overall academic
performance for the course.

Table 3: No. of Students scored marks (Observed Values)

<50% 50% to 70% >80% to 100%

2021-22 17 97 124

2022-23 9 38 170

We compared the results of two batches with the help of Chi Square test to understand
the improvement in the learning of the students. Chi Square test is a non-parametric
test for hypothesis testing for categorical data. Chi-squared test for one-way
classification is used to test the results. There are four steps as shown below.

Step 1: Define Hypothesis:
H0: Null Hypothesis: Students performance is equal over years.
Ha: Alternative hypothesis: Performance is increasing over years.

Step 2: Calculate the expected value:
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒 𝐸( ) =  𝑅𝑜𝑤 𝑇𝑜𝑡𝑎𝑙( )*(𝐶𝑜𝑙𝑢𝑚𝑛 𝑇𝑜𝑡𝑎𝑙)

𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠                                                       (1)

Table 4 shows the expected values.

Table 4: Calculation of Expected Values for each cell

<50% 50% to 70% >80% to 100%

2021-22 13.6 70.62 153.78

2022-23 12.4 64.38 140.22

Step 3: Calculate (O-E)2 / E for Each Cell in the Table where O = Observed value and
E = Expected value. Table 5 shows the result of this calculation.

Table 5: Calculation of (O-E)2 / E for each cell

<50% 50% to 70% >80% to 100%

2021-22 0.85 9.86 5.77

2022-23 0.93 10.81 6.33
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Step 4: Calculate the Test Statistic x2

𝑥2 =  ∑ (𝑂−𝐸)2

𝐸                                                                                                                  (2)

Calculated value is x2 = 34.54

The degrees of freedom in this case equals the number of columns in the table minus
one multiplied by the number of rows in the table minus one, or (r-1) * (c-1). In our
case it is (2-1) * (3-1) = 2. Finally, compare the obtained statistics with the critical
value in the chi-square table. As you can see, for an alpha level of 0.05 and two
degrees of freedom, the critical value in the table is 5.991, which is less than the
obtained statistic of 34.54. The computed chi-square value is greater than the critical
value, so the null hypothesis is rejected. This means finally accepting the alternative
hypothesis. According to the alternative hypothesis, the results show improved
performance when the course includes case study implementation. This will
ultimately help them develop their skills.

5 Conclusion

To teach advances in programming languages and to introduce students to the features
of various languages and their applications, we applied case study pedagogy
technique. We evaluated the effect of this technique on the learning by the students
with the help of feedback and grades in course. We can say that results have been
improved with case study technique. This technique excels the active learning,
collaborative learning and Meta skills-critical thinking of the students.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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