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Abstract. The skill of programming includes knowledge of programming tools and 

languages, problem-solvingskills, and effective strategies for program design and 

implementation. Basically, a common approach in learning programming is to be 

familiar with the basics of a programming language in advance to effective strategies 

for the whole programming process. However, many novice learners are facing 

difficulties and feel challenging in learning introductory programming course 

especially in JAVA programming language. Nowadays there are many technologies 

and programming tools are available to assists in reducing programming learning 

difficulties felt by novice learners. This paper provides a review of using software 

visualization as a programming tool in learning introductory programming focusing on 

understanding and behavior of learners. 

Keywords:  introductory programming, programming tool, programming learning 

 

INTRODUCTION 

Programming is related to several fields of technology, and many university or college 

students are studying the basics of it. Unfortunately, many novice learners find 

programming a difficult thing to learn it especially in Java programming 

language.However, as one of the course objective, they are able to gain the skill of 

programming includes knowledge of programming tools and languages, problem-

solvingskills, and effective strategies for program design and implementation. Basically, 

a common approach in learning programming is to be familiar with the basics of a 

programming language in advance to effective strategies for the whole programming 

process [1].In other words, they have to comprehend the fundamental of programming 

including flowchart, algorithm, syntax and structure of program. 

Nowadays there are many technologies and programming tools are available to assists 

in reducing programming learning difficulties felt by novice learners.In fact, by using 

software visualization as a programming toolcanhelp novice students to learn procedural 

and object oriented programming [2]. In this paper, we present 
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threeselectedsoftwarevisualization tool utilizedas learning tools for novice learner 

focusing on their understanding and behavior in learning introductory programming. 
 

Software Visualization 

Software visualization represents many things to many people. In general, software 

visualization is the use of the crafts of typography, graphic design, animation and 

cinematography with modern human-computer interaction and computer graphics 

technology to facilitate both the human understanding and effective use of computer 

software [3,4].  

This definition also includesdifferent topics such as program visualization, algorithm 

animation, visual programming, programming by demonstration, data visualization, and 

source code browsers. This diversity is reflected in the taxonomic descriptions of the 

different field by researchers such as Price[3], Roman [5], Myers [6], and Stasko [7]. 

Software visualization refers to the visualization of computer program and algorithm [8]. 

Visualization tools can be very useful in teaching programming, primarily because their 

main purpose is to facilitate students’ understanding of code execution by guiding them 

through a series of animated techniques [9].The software visualization tools to be 

reviewed in this paper include Jeliot3, BlueJ, and VILLE. 

Jeliot 3  

As in Figure 1, Jeliot3is a program visualization tool that is based on the automatic 

animation of Java programs and it is usedin tracing the execution of Java programs. As 

the execution advances step by step, the evaluations of expressions are visualized with 

graphical symbols. Jeliot 3 is designed mainly to support the learning process of novice 

programmers. Kannusmäki et al. [10] evaluated Jeliot 3 with qualitative methods and 

pointed out that only students without any previous programming skills were willing to 

use it. However, Jeliot 3 improved the novices’ skills of perceiving if-statements and 

loops, understanding objects, and tracing errors from program code.  

 

 
Figure 1: Jeliot3 environment 
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In research done by Cisar et al. [11], showed that students had achieved better results 

when they were using a software visualization tool, Jeliot3. Furthermore, their 

findingsstrongly suggestedthat Jeliot3 may yield the best results if implemented  with 

students who are new to the art of programming.Meanwhile, a research by 

Hongwarittorrn [12],found that the use of Jeliot3 did not affect students’ long-term 

attitudes toward Java programming. 

BlueJ 

BlueJis an example of a staticprogram visualization tool [13] shown in Figure 2. Unlike 

dynamic visualization tools such as Jeliot 3 and Ville,  static tools which is cannot 

visualize program execution step by step, but instead focus on visualizing program 

structure and the relations between program components. It places a special emphasis on 

interaction and visualization techniques to create an interactive environment that 

encourages exploration and experimentation with objects. Its wizards help learners create 

classes and implement interfaces. BlueJ has a class view showing relations between 

classes and an object dock containing all initialized objects.  

 

 
Figure 2: BlueJ environment 

 

According to Kölling et al. [13],BlueJ is well suited to teaching programming with an 

objects-first approach. Dillon [14] found that visual tools could provide better 

understanding of programming to novice learner compared to command line tools. In 

addition, according to Kouznetsova[15], novices learners wereable to develop 

theirprogrammingskills  by using BlueJ environment. It is because the concepts of 

programming are presented in the context of a fun and familiar application.  In addition, 

BlueJ was used by Uysal [16], Marceau [17]),Kolling[18],Georgantaki [19],Van [20]  in 

their studies. 
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Ville  

Ville is a program visualization tool, as showed in Figure 3 which can be used to create 

and edit programming examples and to observe events in the examples during their 

execution. Its main purpose is to support the learning process of novice programmers. It 

visualizes the execution of programs by displaying e.g. variable values, program line 

explanations and subprograms in their own areas.  

 

 
Figure 3:  ViLLE environment 

 

The program can be executed one step at a time, both forwards and backwards. The 

teacher can attach questions (multiple choice questions and graphical array questions) to 

fixed points of visualized programs. ViLLE supports a variety of programming 

languages, and comes accompanied with editors for defining new syntaxes, questions and 

exercises. In the study by Rajala [21] was found that ViLLE enhances the learning of 

students with no prior programming experience substantially, so that the differences 

between the novices and the more experienced learners were evened out as a result of a 

single training session. This indicates that program visualization indeed improves novice 

students’ learning. 
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CONCLUSION 

This paper aims to review the use of three selected software visualization as a 

programming tool in learning introductory programming focusing in understanding 

thebehavior of learners. 

 

Based on related works, it showed that software visualization tool used to facilitate 

andenhance novice learners’learning inintroductory programming in effective way. 

However, in this paper, we only review several software visualization tools. The chosen 

programming tools are Jeliot3, BlueJ and ViLLE. We noticed that each visualization tool 

have some advantages and disadvantages in their environment, features and main 

purposes of their development. 

 

As a conclusion, further comparative study should be done on these software to  provide 

interesting aspects to improve the future use of visualization software as a learning tool in 

introductory programming. Furthermore, determining the appropriate practices and 

programming tools for novice learner in learning programming has been an important 

research topic for some time.  
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