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Abstract— This study aims to compare the
comprehension of textual programming languages and
visual programming languages in the context of their
increasing significance in today's digital world. As
technology advances, programming languages have
become essential for software development, and two
prominent methods for creating applications are visual
programming languages and textual programming
languages. In this research, Python and C++ were selected
as representative textual programming languages, while
Scratch and LEGO Mind storms EV3 were chosen as
representative visual programming languages. To assess
the effectiveness of textual programming languages, the
study developed separate teaching materials for each
language type. A questionnaire based on the ARCS
motivation model was administered to over 40 students to
evaluate their motivation levels. The results revealed that
children's understanding improved as they progressed in
classes using visual programming languages. Conversely,
the study found that the use of textual programming
languages, such as Processing, resulted in increased
variability in the satisfaction factor as classes progressed,
providing limited benefits to students with high self-decay
tendencies. The outcomes of this analysis have practical
implications for software developers, educators, and
students interested in exploring the realm of programming
languages and can make informed decisions when
designing programming tools and environments.
Furthermore, students can make more informed choices
regarding the programming languages they wish to learn
based on their individual preferences and goals.

Index Terms— Textual programming languages, Visual
programming languages, Python, C++, LEGO Mind storms EV3

I. INTRODUCTION

Learning is a consistent interaction that includes the change
of data and experience into capacities and information.
Programming, also known as the foundation of computer
science (CS), is the primary mode of instruction in computer
science [1]. People learn a variety of programming languages
to communicate with computers, laptops, and other electronic
devices. Rarely, programming is taught visually, through
slides, texts, or both [2]. Researchers are trying to run through

the most effective way to teach programming so that students
can learn more quickly [3]. Text-based programming (TBP)
and visual- based programming (VBP) are two distinct
approaches to programming instruction. Programs in text-
based programming are written in a typed or text format [4],
whereas in visual bases programming, code components can
be implemented by simply dragging and dropping instead of
manually writing codes as shown in Fig. 1(a) [5]. Students
have been the subject of a variety of experiments designed by
researchers to determine the most effective method for
facilitating student learning while maintaining the quality of
instruction [6]. They concluded that students are more
interested in learning programming visually than text- based
[7]. Additionally, visual-based programming increases
students’ motivation to learn to program, whereas text-based
programming increases students' variance satisfaction [8].
Another reason students are interested in visual programming
is that there are no run time errors and no need to learn
programming language data types, which can be helpful but
also dangerous for not grasping fundamental programming
concepts [9]. Visual-based instruction enhances
comprehension and increases the number of learning outcomes
. In contrast to text-based programming languages, in visual-
based programming, errors like compilation errors, syntax
errors, and runtime errors are handled by the programmer [10].
Ouahbi et al. claim that, according to the endings of a 2015
study, only 10.3% of students learn through textual
programming, whereas 65 percent of students learn and
achieve core concepts through visualization [11].
Additionally, students are willing to learn programming more
attentively and interestingly through visual means. In contrast
to the traditional textual programming language, learning
visually includes the process of using graphic elements in
program design to perform certain functions [12]. The learning
environment is suitable for students who are not necessarily
majoring in computer science and may ease the learning of
programming languages [13]. The way programming concepts
are understood is greatly in fenced by the learning
environment. One major advantage of visualizing learning is
that programming concepts are accessible to students of all
majors [14]. Visual-based instruction enhances comprehension
and increases the number of learning outcomes [15]. The
educator's experience will likely be different depending on the
type of programming, such as textual or visual programming.
The results of a quasi-experiment indicate that students with
moderate and low self-decay, in particular, bane toted more
from visual teaching when it comes to fundamental
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programming concepts [16]. In adequate comprehension of
fundamental programming concepts and the mapping of
programming to actual simulated situations may contribute to
difficulties in programming education. Visual programming,
for instance, reduces the likelihood of beginners making
syntax errors in programming [3] and helps students visualize
the actual functionality without focusing too much on the
syntax, thereby increasing their interest in and motivation to
learn to program. Research in education shows that students
learn more when they can interact with a suitable
representation (Ainsworth, 2006) [17] and some researchers
have also suggested changing the programming environment
to improve learning skills. According to Ouahbi et al.2005, the
complexity of teaching programming has been identified as
one of the challenges in the literature [15]. According to the
endings of a 2015 study, only 10.3% of students in the
comparison group who were learning textual programming
expressed an interest in visual programming, whereas 65
percent of students who were visualizing expressed an interest
in learning more programming [8]. On the other hand, a VBP
makes it easier for students to visually identify which blocks
perform different tasks. However, some blocks may be too
similar, which can lead to confusion [7]. In this research study
40.3% of students in the comparison group who were learning
textual programming expressed an interest in visual
programming, whereas 67.7 percent of students who were
visualizing expressed an interest in learning more
programming [8].

Section
Section
Section
Section

2 describes the Methodology

3 describes the Results and discussions
4 describes the Conclusions

5 describes the Future recommendations
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Fig.1 (a) Visual programming

defadd5(x):
returnx+5

def dotwrite( ast):
nodename= getNodename()
label = symbol.sym_name.gef int( ast[ 0 ]), ast[ 0 ])
print 0 [label="0 % ( nodename, label),
ifisinstance ast[ 1], str):
ifast[1].strip():
print=0"]: % ast[1]
else:
print”]
else:
print"]:
childrer= []
forn, childinenumerate( ast[ 1 :]):
children.append dotwrite( child))
print 0->{ % nodename,
fornamein childrent
printd % name,

Fig.1 (b) Text Programming

Il. METHODOLOGY

We provide species about how, when, and with whom the
study was conducted in this section. After conducting a
survey, we conducted a session with students. The textual and
visual-based programming was evaluated by 12 choice-based
questions in the survey. From February 5 to February 20,
2023, the goal was to survey as many students as possible
about textual and visual programming in Pakistan. The survey
took positive minutes to complete anonymously, and
participants were asked to share their thoughts and experiences
with textual and visual-based programming. The analysis
includes the survey's summarized results, this study surveyed
elementary, primary, and university students. Participants in
the survey were asked- closed- ended questions to get a
general understanding of the students' perspectives on text-
based programming and visual-based programming.

Fifty students were taught visual programming using
Minestrone EV3, while another 40 were taught text
programming using the C language to collect qualitative and
quantitative data. An additional 40 students were taught VBP
using Minestrone EV3, and 40 were taught TBP using the C
language. We covered fundamental programming concepts
such as variables, loops, functions, and the declaration,
devotion, and assignment of conditional statements. During
the session, we examined the students' conduct, interest,
motivation, and participation in programming. A brief test was
administered to students who had previously learned text-
based and visual-based programming following the session.
This evaluation included questions such as "What does the
program do?" and "Locate the error in the program's
solution?" as well as identifying missing steps or the
algorithm's order of steps.

I1l. RESULTS AND DISCUSSION

In this section, the analysis of the data gathered from the
survey conducted, which included the students' evaluations,
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reviews, suggestions, experiences, and opinions, is covered.
According to the survey's data, 59.9% of students had not
learned K-12 standard programming, either visually or
textually as shown in Fig. 2(a). However, 15.3% of students
had learned programming through VBP, 68.8% had learned
programming through TBP, and 15.9% had not learned
programming at all as shown in Fig. 2(b), it showed that,
interestingly, 68.8% of students favored the use of VVBP rather
than TBP when analyzing their opinions regarding TBP and
VBP. The students taught by VBP were extremely excited to
learn to program and had actively participated, according to
the qualitative analysis data gathered from assessments of both
TBP and VBP students. They were observed attempting to
complete the requested tasks independently by exploring the
software and utilizing various components. The students
quickly griped the fundamental idea thanks to the code's visual
representation. In less time and a better manner, they
improved their comprehension of fundamental programming
concepts. On the other hand, students who had learned
programming through TBP were initially very excited, but as
time went on, they appeared less eager to move on. As soon as
they started using the code and learning C, they kept getting
stuck in implementations, as if they were waiting for us to tell
them what to do next. They spent more time analyzing and
resolving the errors because, when they implemented TBP
students’ group lost interest. According to the data, 20% of the
TBP students were still trying, but 80% had given up. It is
important to note that the TBP group consumed 1.5 times as
much as the VBP group, so the TBP group students needed
more time to absorb the information. According to the
assessment, students who had learned through VBL performed
better than students who had learned through TBL. With an
overall average score of 90%, students who learned VBP first
and then TBP performed exceptionally well.

Following the evaluation, we collected student reviews,
solicited their feedback, and asked how they felt while
completing tasks and how well they understood fundamental
programming concepts.

40.3%

Fig. 2(a) 30 responses in K-12 for program languages
Learning

Fig. 2(b) Program languages learning
A. Discussion

The study conducted a survey to determine students'
preference for learning programming through TBP or VBP, as
well as an effective, time-saving, and less labor-intensive
method of instruction. Based on the survey results, it was
found that the majority of students preferred to learn through
VBP rather than TBP. To obtain more precise and accurate
qualitative results, the 150 students were divided into three
groups for a face-to-face physical session after the survey,
with each section having fifty students. The students learned
fundamental programming concepts through various teaching
methods in each group. One group learned programming using
the TBP strategy, another group learned using the VBP
strategy, and the third group learned using a combination of
both strategies, starting with VBP and then transitioning to
TBP.

During the session, the behavior of each group of students
was observed. Initially, all 150 students actively participated,
but as they began to learn programming through TBP, they
found it more difficult to comprehend the concepts. On the
other hand, students who learned through VBP actively
participated and attempted to explore the tools on their own.
Because they were visualizing the code through components,
they quickly grasped programming concepts. The students
who used TBP to learn understood the material slowly.

After the first 100 students completed the session,
assessments were conducted. It was found that the TBP group
students did not perform as well as the VBP group students.
However, the third group that was taught using a hybrid
strategy performed exceptionally well, with an average score
of 90%.

IV. CONCLUSION

This paper presented a methodical, classroom-based, and
comparative study of the effects of programming modality on
students. The study demonstrated how modality affected
students' attitudes, perceptions, and conceptual learning. As a
result, it supported the idea that programming should be taught
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first using VBP rather than TBP, even though VBP required
more time and produced more meaningful results. The study
aimed to help students understand the relationship between
TBP and VBP and gain a clear picture of the programming set.
It also aimed to determine which tools should be used in
classrooms and how future environments for introductory
programming should be designed. Findings from studies like
this one were crucial to ensuring that the current generation of
students was best served because of the growing ecosystem of
educational programming environments and curricula and the
growing presence of computer science in K-12 education.
Although there were still many unanswered questions and a lot
of work to be done, this study helped to solve one part of the
bigger problem of how to best teach today's students important
computing concepts. The researchers hoped that this kind of
research would continue to advance our comprehension of the
connection between the learning environment and the learner
as the number of computer science learning opportunities
increased. They also hoped that the results of this research
would help shape the next generation of tools, curricula, and
classroom practices. By taking on this challenge, students
could be prepared for the computational future they would
face in the classroom and beyond.

RECOMMENDATION

The paper suggests that visual programming languages can
be used to teach programming in primary schools, thereby
making programming more accessible to K-12 students and
reducing entry barriers. The analysis showed that students in
grades K-12 are more familiar with visual programming
languages, and the study found that using these languages
enhanced  students' understanding of  fundamental
programming concepts, leading to increased motivation and
satisfaction.

However, the study also observed that students in
elementary and secondary school struggled with the transition
from text-based to visual-based instruction when they entered
higher education. Therefore, it can be argued that visual
programming languages are more suitable for teaching
programming to K-12 children than text-based programming
languages, especially from the perspective of increasing
motivation.
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