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Abstract  

 Computer programming is responsible  for every interaction between humans and 

computers whether it is about creating web applications, optimizing the GPS software, 

processing document in a text editor, using various social networks, Internet banking, etc. 

Computer programming shouldn’t be looked just as a tool, but as a way of seeing the world 

based on the idea of dividing tasks into smaller subtasks.  

 In general wave of unemployment and the constant search for employment, 

according to business requirements, employers' requirements for computer programmers are 

one of the few constant. It is easy to notice that many of the job competitions, such as for 

computer programming jobs, are often repeated because the need for programmers exceeds 

market supplies. 

This paper provides an overview of the relevant literature and research on new trends 

and strategies concerning initial teaching of programming. 

Key words: programming, beginners, teaching strategies 

1. Introduction 

Teaching novice programmers is a problem that has existed for 40 years and is a 

significant enough to become one of seven grand challenges of computing (McGettrick, 

Boyle, Ibbett, Lloyd, Lovegrove, & Mander, 2004). The literature contains a lot of research 

that indicates poor performance of students after completion of the first programming course. 

Such cases students assessed as severe, and these objects have high dropout rates. In the other 

hand computer programming is responsible for every interaction between humans and 

computers whether it is about creating web applications, optimizing the GPS software, 

processing document in a text editor, using various social networks, Internet banking, etc.  

According to the prognosis of the European Commission, the expected shortage of 

computer scientists in Europe will amount to approximately 900,000 by 2015. The 

Commission emphasizes the recommendation of directing students to ICT profession that 

will soon be in even greater need. On the other hand, students reluctantly choose such 

profession because they find it difficult and demanding. Learning computer programming 

provokes discontent in many students. Students assessed such subjects as severe, and those 

subjects have high dropout rates. How to motivate students to engage in this occupation? In 

many discussions, we hear the opinion that the solution lies in a new approach to 

programmer’s education.  A different approach to teaching programming, that emphasizes 
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student engagement, visualization, approaches such as apprenticeships and cognitive conflict 

are more and more highlighted.  

A number of approaches and tools have been developed or are being used for teaching 

programming and these can be categorized into: Lectures and Labs, Software Visualization, 

Robots, Problem based Learning, Cognitive Apprenticeship and Miscellaneous (Costelloe, 

2004). In this paper, we will point out the results of recent researches on the teaching 

strategies effectiveness in introductory programming courses in order to offer a possible way 

towards popularizing programming with students.    

2. The Actual Situation and Trends in the EU and CRO Job Market 

  It is easy to notice that many of the job competitions, such as computer 

programming jobs, are often repeated because the need for programmers exceeds market 

supplies.  

 Despite the painful recession, the job market for electrical and electronics engineers 

in Europe presents a decidedly interesting picture, as job losses are bigger than offset by the 

aging of the technical workforce and a shortage of qualified engineers. The result is big 

market for talented technical professionals across Europe, including those just graduating 

from universities. Unemployment across Europe is only about 3% for electrical and 

electronics engineers, in contrast with an overall rate of about 10% in most locales, rising to 

20% in a few places, like Spain, Croatia and Latvia. The need for engineers is especially high 

in the UK. "Just about every type of engineer with two year experience or more will find 

excellent job opportunities," according to Workgateways UK, a Web site that lists engineering 

job openings. "Within the electrical engineering area, design engineers are in high demand; in 

particular for commercial, institutional (health and education) projects throughout the UK."  

Research of IT workforce in the period 2000-2010 has shown a steady increase in the number 

of jobs (ISCO categories 213, 312). The increase from 2.73 million in 2000 and 4.15 million 

in 2010 showed that the crisis has not changed the trends (Schneiderman, 2010). However, it 

remains a source of concern in a reduced entry into the profession because of the small 

number of IT graduates, as well as in increased leaving the profession because of the large 

number of IT experts’ retirements. 

 What is the situation in Croatia? In 2012 more than 1,040 ads for IT jobs were 

opened, which is 12% less than in 2011, but in the first quarter of 2013, 409 IT jobs were 

opened what is 37% more than in the same period of 2012. The most wanted jobs were 

programmer, IT expert, designer/developer (Digitalne kompetencije i zapošljivost; Digital 

competence and employability, 2013). IT professionals have a 27% higher salary than the 

average salary in the 2012. Furthermore, the 50%-80% of companies had a need for hiring 

new IT staff. Even 93% of companies said they had no intention to reduce the number of IT 

professionals and 85% of them want to hire apprentices. If we look at the specialist profile IT 

professionals that are most sought are software developers, business analyzer, web and 

multimedia. As far as the education of future employees, 52% of companies said they 

preferred a 5-year education, and 42% three-year education of their future employees.  

 
Not enough talent?  

 There are shortages of IT experts in EU and those shortages are going to get worse 

and worse because of the aging population. Even more significant is the declining number of 

people going to universities and competing for jobs in engineering. In the UK, for example, 

only half as many high school students go to university to study electronics as did five years 

ago. Another issue is talent. We may be looking for more engineers, but the reality is that 

there may only be few that are of the quality that is looked for. The gap in university 

enrollment has been filled by people from Asia, mainly China (Schneiderman, 2010).  



 What future students in Croatia think about IT universities and jobs? Most of them 

find those profession demanding and state that as a main reason of ignoring all the benefits 

that such profession brings (Digitalne kompetencije i zapošljivost; Digital competence and 

employability, 2013). It seems obvious that some new efforts should we invested in 

motivating students for Computer Science courses.   

3. New Approaches to Teaching Programming 

How do beginners adopt severe cases of introductory programming concepts? What 

strategies are applied to solve problems that are based on difficult concepts? In 1970’s early 

phenomenography recognized two different approaches used by students in learning. The 

"deep learning approach" is approach in which students seek to develop real understanding of 

what they are learning. Others applied the "surface approach" of learning in which students 

want to just barely perform the task that they get from teachers. The “deep learning” 

approach is positively correlated with the grade of the initial programming while “surface 

learning” approach suggests a negative correlation (Simon, i dr., 2006). Teachers and content 

have a profound impact on whether students will preempt surface or deep approach to 

learning (Biggs, 2003).  

Although many studies have dealt with topic of teaching programming to beginners 

though there is no agreement on what turned out to be the most efficient method. Most 

universities still operate in the traditional way in the introductory programming. The 

traditional format consists of lectures, homework and maybe demonstration showing the task. 

Lessons agree to comply with parts of the programming language instead 

more general applicative strategies. It turned out that it was not a problem to learn the syntax 

or individual semantics of programming languages but adopting the process of combining 

these components into meaningful whole. Parts of the programming languages that are 

discussed in the lessons are commonly used in programming exercises. With very little 

support in the process of programming, problem solving can be very difficult for the part of 

the student population, those in the literature called ineffective beginners. Many of them give 

up their cases because they were not able to solve the tasks and they felt inadequate and unfit 

for this item. Another problem arose with homework because it can happen that the students 

create bad habits in solving the task. When students solve homework alone we consider this 

environment as the environment with the least possible assistance. In psychology, it is known 

from the human cognitive structure, that approach in which we use the minimum aid is not 

optimal for beginners to solve cognitively challenging task.  

 In order to break the cycle of being taught to – that often already starts before 

primary education – in some universities early computer science courses are organized to 

emphasize doing over passive activities, such as being lectured to. Extreme apprenticeship 

emphasizes communication between teacher and students during the students’ problem 

solving process. Such approach makes the experience of being member of the teaching 

community both beneficial and meaningful for participants (Vihavainen A., 2011). In the 

model of cognitive apprenticeship the emphasis is on the adoption of cognitive skills. 

Cognitive apprenticeship divides teaching into three stages: modeling, scaffolding and fading. 

In modeling teacher gives the students a conceptual model of the process by which the expert 

performs the observed task. An effective way of modeling would perceive teaching about 

working examples. Working example shows the completion of the programming task from 

start to finish. Teacher is thinking all the time to vote, explaining the decisions made in the 

process. After a phase of modeling exceeds the scaffolding phase in which students are 

exposed to tasks that are solved under the supervision of professional instructors. What 

matters is the way in which we help students. The basic idea is not to give them clear answers, 

only hints that can allow them to just come up with an answer to the question. As students 



  

acquire skills, scaffolding would be abandoned and this is the disappearance phase. Method of 

extreme apprenticeship in teaching programming could be integrated as pair programming. 

Students program in pairs with constant revising of the written code.  

 There is a long tradition of using students and undergraduate students as teaching 

assistants. Involving students in the teaching community as early as possible has been 

beneficial and fruitful for all parties. The freshman students benefit from a well-organized 

teaching structure, while teaching assistants hone their skills in teaching and programming-

related skills. When considering the expectations of the students, it is clear that the students 

have learned and participated in teaching (Vihavainen, Vikberg, Luukkainen, & Kurhila, 

2013).  

 Another method that has been proved to be successful in improving pass-rates and 

improving retention in Computer Science courses is Peer Instruction (Porter, Garcia, Glick, 

Matusiewicz, & Taylor, 2013). Peer Instruction is a pedagogical practice designed to support 

student engagement in lectures and improve learning outcomes. Peer Instruction centers on 

multiple-choice questions that students answer individually before discussing in small groups 

and answering again. This group vote is then followed by an instructor-led, class-wide 

discussion. Studies of Peer instruction in Computer Science have been positive, reporting high 

student satisfaction, improved exam scores, and higher passing rates. Student opinions of Peer 

Instruction remain overwhelmingly positive, with an average of 91% of students 

recommending that more faculties use that method in their classes (Porter, Garcia, Glick, 

Matusiewicz, & Taylor, 2013).   

The constructivist epistemology follows cognitive assumption that knowledge is 

viewed as structure related information through a network of increased experience relations 

and constant reorganization. As individuals become more proficient with certain knowledge 

they produce more sophisticated and complex schemes. Experts were more likely to perceive 

generalizations while beginners can just make a superficial observation. In order to adopt new 

knowledge, students must incorporate new information into schemes and adapt them to the 

existing scheme. It is extremely important that teachers know how students perceive complex 

programming concepts. Learning can be understood as an entry in a culture. Computer 

scientists are either part of carriers of a particular culture that has its own values and norms. 

Values and norms must be clearly expressed through teaching.  

 In order to know which strategy to apply, for teachers is extremely important to 

know how novice programmers adopt tough introductory concepts of object programming. 

What strategies are applied to solve problems that are based on difficult concepts? The 

constructivist epistemology follows cognitive assumption that knowledge is viewed as a 

structure related information through a network of increased experience relations and constant 

reorganization. As individuals become more proficient with certain knowledge they produce 

more sophisticated and complex schemes. Experts were more likely to perceive 

generalizations while beginners can just make a superficial observation. Important learning 

occurs when an individual is in an imbalance that is, when he cannot solve new situations 

with his scheme. 

 In order to solve the problem, experienced programmer creates using strategies that 

have emerged from the past solved problems (Soloway, 1986), but for the novice 

programmers solving problems is not easy. Beginner can very well understand the syntax 

rules of the programming language and can write simple programs, but often will struggle 

with finding solutions if they had no previous experience to lean on. Is the experience of 

solving problems crucial for gaining expert knowledge of programming? Most introductory 

programming courses share a common approach to teaching problem solving. Students need 

to break the problem into the final parts, such as functional units, or objects, and then have to 

create a coded solution. Recognizing these sections requires problem solving strategies. 



Traditionally such strategies were taught through implicit instructions where novice 

programmers invested a huge number of hours on the training. The students are expected to 

learn from their successes and failures in order to develop a highly structured problem solving 

strategies. This approach often results in a waiver of the course or students not developing 

appropriate skills because a lot depends on the motivation of the students. A new 

methodology that invests more time in explicit teaching of problem solving strategy should be 

able to fit into the subject of an introductory programming without a significant time burden 

on students. A Framework that is based on Goal/Plan approach (Soloway, 1986) in a visual 

notation describes a detailed process for using existing plans and building new plans in the 

Visual Programming Environment.  This  approach  had  been  evaluated experimentally  

and  the  results  indicated  its  potential  to significantly improve teaching programming to 

novices (Hu, Winikof, & Cranefield, 2012).    

 While lack of  problem-solving  ability  is  viewed  as  a  possible  cause  of  failure  

in learning programming, another potential cause is that students may hold nonviable mental 

models (Ben-Ari, 1998) of key programming concepts which may lead to misconceptions and 

difficulties in solving programming problems. Students with viable mental models perform 

significantly better in programming tasks than those with nonviable mental models (Ma, 

2007). To  improve  students’  mental  models an  approach  to  teaching programming  that  

emphasizes  constructivism rather  than objectivism  might  be  helpful. It  is  proposed  that  

many  students have  deeply  rooted,  pre-existing  ideas  of  how  computing  concepts  such  

as assignment might operate. Constructivism theory argues that traditional approaches to 

teaching based on lectures and textbooks are too passive and do not do enough to challenge 

pre-existing ideas and to help students create viable mental models. Instead, constructivism 

argues that students actively construct knowledge by combining the experiential world with 

existing cognitive structures. One of the teaching strategies that explicitly challenge existing 

idea in order to encourage the learner to recognize errors in their understanding and to try to 

promote the improvement of nonviable models is Cognitive Conflict (Festinger, 1957) 

strategy. Cognitive conflict strategy is one of the key teaching strategies based on 

constructivism.  It was developed based on the assumption that students’ prior knowledge and 

existing conceptions affect how they learn new knowledge and build up new construction. 

Cognitive conflict is a state in which the student perceives the discrepancy between his or her 

cognitive structure and external environments or between the components of his or her 

cognitive structure. Learning model that integrates cognitive conflict strategy with program 

visualization is proved to be effective to enhance students’ interest and engagement with 

learning materials and help them to construct viable mental models (Ma, 2007).   

 

4. Graphical Environments in the Introductory Programming Courses 

Objectives of learning programming are to enable the novice programmers get started 

programming and give them the basis for an easier transition to general purpose language. 

Most systems used for programming deal with the very process of programming with an 

emphasis on terms that instructs the computer or on understanding the actions of the 

computer. Other systems lead programming in accessible and entertaining context such as 

storytelling projects, games, robots (Pauch & Kelleher, 2005). In the wake of this thinking 

emerged systems which simplify programming languages (QBasic, SP / J, Turing, Blue, JJ). 

Simplification of the programming language is performed by retaining only a few simple 

statements, reducing the syntax elements and maintaining the highest possible similarities 

with general-purpose languages without changing the structure of commands. Another type of 

systems represented editorial structure for beginners (MacGnome GNOME, ...). Those 

systems weren’t languages but environments that prevented beginners’ syntax mistakes. 



  

Despite attempts to make programs easier and more understandable, many  

beginners still had problems with syntax so another great collection of systems was based on 

the premise that it was necessary to completely bypass the syntactical problems. On that trail 

there are three basic approaches: creating objects that represent the code and can be moved 

and combined in various ways, using actions within the environment to define the program 

and providing more ways to create programs. Systems which are developing programs using 

objects are Play, Show and tell, My Make Believe Castle, Logo Blocks, Alice 2…In those 

systems all actions and events are graphed. Systems that are developed in the direction of 

using the actions interface (LegoSheets, Tortis ..) allow for error if the order of actions does 

not match certain commands. Such environments depend on the movement of a button, or 

physically they are either limited choices of commands or require users to perform certain 

actions on the interface (discount pressing a button) in a specific order. Leogo is an example 

of more powerful system that allows students to learn easy methods in advanced mode by 

creating drawings like Logo turtles and offering three methods of creating programs. Another 

system category for teaching programming are systems that have tried out some new 

programming paradigm through new programming models or those who make intelligible the 

changed paradigm. The new programming model includes Pascal, SmallTalk, Playground 

while LiveWorld, BlueEnvironment, Karel J Robot represent systems that aim to make new 

models available. We should point out systems that seek to make programming more specific 

or to reduce programming abstraction. Such systems are Karel J Robot and Turingal. Special 

attention is invested in student engagement so systems that promoted collective learning that 

promoted collective learning, such as AlgoBlocks, were developed and systems that provided 

the reasons for the gradual introduction of programming to beginners through interesting 

topics such as Rocky Boots did. 

Many researches point to the benefits of using some themes through objects of initial 

programming. The best example is a program that includes micro robots, games and media 

computation. Traditionally programming is taught out of context, out of the real world. 

Content can be used throughout the course through examples, illustrations, practical exercises. 

Students may be familiar with it before, and see how the program will fit in it which can be 

stimulating and exciting for beginners. Students’ engagement is essential in order that they 

learn something well enough that could be reused somewhere else. At the same time, the 

content can be detrimental to learning. If you learn within one area, then you may not be able 

to transfer learning into another area. It is important to choose the content that is vital for 

students and can demonstrate how concepts learned in one area can be used in another.  

The earliest examples of micro worlds used in programming are designed to Logo that 

is based on "natural examples" of geometric principles, in programmable graphics 

environment Lisp-like syntax. Micro cosmos are useful for teaching, but students may not be 

able to convey the importance of content in the real world. Using the robot as content in the 

initial programming has proven successful and motivating in many institutions (McGill, 

2012). The first large study (Fagin & Merkle, 2003) showed negative results and the lack of 

stimulators was highlighted as the main reason. Later, the addition of cameras and individual 

robot possessing showed superior results (Summet, i dr., 2009). Media Computing (media 

computation) involves the manipulation of the media, such as image and sound files that 

stimulate creative expression while dealing with programming features such as loops and data 

management. Studies have shown that media computing (media computation) achieves 

improved memory and enthusiasm among students and encourages women to participate. The 

success of this content has influenced its widespread use (Guzdial, 2003). 

Because of the difficulty of learning programming, teachers have developed a variety of 

environments that give students help they need. Many of them have not been well studied, 

and only made a significant step forward. Among them, particularly stands out Alice, 



Greenfoot and Scratch environments. Although designed at different times and in different 

contexts, these environments can be classified together because they share common 

characteristics. All three are visual environments, all three are intended to encourage direct 

involvement in any attractive activity and all three have the task to introduce students to 

programming. Regardless, use of this environments, whether individually or in groups F2F, 

also support remote communities in the form of a "gallery" that is, websites where students 

publish and share their materials. This approach is called a fridge door access. Alice is a 

three-dimensional interactive animation environment. Novice programmers build 3D 

animated movies and games of their own while learning introductory object-oriented 

programming concepts. Greenfoot is a highly specialized educational environment for 

developing interactive graphics applications. It is based on the Java programming language. 

Scratch is very rich media network environment. It is based on the media arising from some 

initial situation, highlights media management and supports programming activities that are of 

interest to young people, such as creating animated stories, games and interactive 

presentations. We should mention also Snap, formerly BYOB, a visual, drag-and-drop 

programming language, an extended reimplementation of Scratch that allows you to build 

your own blocks. It also features first class lists, first class procedures, and continuations what 

makes it suitable for a serious introduction to computer science for high school or college 

students. Programming is based on creating blocks. All these environments are very 

interesting to students. It is easy to believe that such environments can engage students for 

some time, but how many of programming concepts they really learn while creating movies, 

games and stories. Quantitative analysis of 300 projects created in Scratch and Alice have 

shown that this environment really motivates students to use a variety of things. Those 

students who have created games mostly used variables, loops and if statements, while with 

videos use of if statements are far lower (Adams & Webster, 2012). These genres clearly 

delineate what motivates students to use them.  

Yet another interesting approach to the initial programming is through web context. 

Usage of website content has many advantages over traditional course of initial programming 

because web content fits very well in blended learning environment, offering much greater 

interaction than other facilities. Web content can be used on a variety of platforms that 

include Web browser and text editor. It can be used for teaching different paradigms at 

different levels. The students are familiar with web content and they appreciate the 

opportunity to experiment with the code by special built-in examples. It is clear that the use 

will not magically reduce students effort, but they can be encouraged to engage and mobilize 

the longer (Raadt, 2010). 

5. The Impact of the First Programming Language and Some Other Factors on 

Knowledge and Motivation of Beginners 

The question of which language to use in introductory programming has been cause for 

protracted debate, often based on emotive opinions. Several studies on the benefits of 

individual languages or comparisons between two languages have been conducted, but there 

is still a lack of objective data used to inform these comparisons. The primary objective of 

introductory programming instruction must be to nurture novice programmers who can apply 

programming concepts equally well in any language.  

The choice of programming language which will be used in education has been a topical 

issue for some time. In the early 1980s language comparison of COBOL, FORTRAN, Pascal, 

PL-I, and Snobol, was primarily focused on efficiency of compilation and speed of code 

implementation, in order to provide educators with information needed to choose a suitable 

language. Today, considerations focus more on pedagogical concerns and the range of 

languages is even broader. Several different criteria for the selection of the first language were 



  

proposed but the most influenced work in this area came from creators of four languages: 

Seymour Papert (creator of LOGO), Niklaus Wirth (creator of Pascal), Guido van Rossum 

(creator of Python)  and Bertrand Meyer (creator of Eiffel) (Mannila & Raadt, 2006). Their 

criteria refer to languages in general with no mention of paradigm within the criteria such as if 

the language was suitable for teaching, offered a general framework, promoted a new 

approach for teaching software, promoted writing correct programs, allowed problems to be 

solved in "bite-sized chunks", provided a seamless development environment, had a 

supportive user community, was open source so anyone could contribute to its development, 

was consistently supported across environments, was supported with good teaching material, 

wasn’t used only in education and if it wasn’t an example of the QWERTY phenomena. Not 

weighting results by the importance of the criteria but only noting whether they meet the 

criteria was the main deficiency of analysis. Among 11 programming languages such as C, 

C++, Python, Java, Eiffel, Haskell, Javascript, Logo, Pascal, VB, Scheme research suggested 

that the most suitable languages for teaching are Python and Eiffel as those languages have 

been designed with teaching in mind. But, we shouldn’t neglect the importance and the 

strength of the Java programming language, which was designed primarily for commercial 

application (Mannila & Raadt, 2006).  

Syntax of the programming language remains a significant barrier to novice computer 

science students. In the analysis of beginner mistakes syntax errors come immediately after 

the misunderstanding of abstraction, polymorphism and concepts of object-oriented 

programming (Pillay, 2009). Teachers of introductory programming courses may find 

important the fact that variations in programming language syntax matter for novices and can 

influence on their learning efficiency (Stefik & Siebert, 2013, November).  Programming in 

graphical environments in which there are no syntax errors can alleviate stressful start of 

learning programming, but syntax errors will still appear at the transition to the textual 

language. Environments such as Alice3 offer methods that directly convert Alice3 objects into 

Java code what is of great help to students and very motivating.  

Using software visualization in teaching introductory programming was also very 

interesting for researchers. So far, it has not proved to be effective as expected (Naps, i dr., 

2003, December) but in combination with some engaging method of teaching could give 

positive results (Ma, 2007). Systematic meta-study of 24 experimental studies (Hundhausen, 

Douglas, & Stasko, 2002) showed that the greatest impact on educational effectiveness 

appears to be the way in which students use Algorithm Visualization technology, rather than 

what the students see. The study suggested that the most successful educational usage of AV 

technology is the one in which the technologies are used as a vehicle for actively engaging 

students in the process of learning algorithms. In the Cognitive Constructivist view, AV 

technologies are seen as educationally effective to the extent that it actively engages learners 

in such activities.  

Finally, we should talk about teachers and their impact on learning outcomes in 

introductory courses of programming. Early research of teacher expectations of student 

achievement showed that teachers had very little information of what students really learnt in 

their classes, that students were less successful in the task of programming than their teachers 

expected. The General Evaluation average score, which was mainly objective, was 22.9 out of 

110 and all teachers were negatively surprised. (McCracken, i dr., 2001). Recent research has 

shown progress in this field (Utting, Bouvier, & Caspersen, 2013, ). The General Evaluating 

average score was 68.2 out of 110. Teachers’ expectations were more attuned to their 

students. Their estimations regarding the most difficult topic for students were in the range of 

40-63%, in literature the average was 42%. Still, about half of the teachers believed that the 

students’ conceptual knowledge was better than it actually was. Many reports have 



established human factor as the key to the success of an educational system. Experiences of 

top school systems suggest that three things matter the most to good quality schooling: getting 

the right people to become teachers, developing them into effective instructors and ensuring 

that the system is able to deliver the best possible instruction for every student. Teachers have 

a profound impact on whether students will preempt surface or deep approach to learning 

(Biggs, 2003).  

There are also factors that are out of the influence of computer science teacher but can 

strongly determine the effectiveness of learning programming. Such characteristics are 

mathematical skills and spatial visualization (Simon, i dr., 2006) (Tolhurst, i dr., 2006).   

 

6. Conclusion 

In Croatia and the European Union in general, there is great demand for IT 

professionals, but the number of graduates of IT profession now, does not meet the needs of 

the market. On the other hand, students consider such courses demanding and hard. In this 

review of the relevant literature, we showed some of the newer approaches to teaching 

programming including teaching strategies, programming environments and programming 

languages appropriate to beginners, which have managed to significantly affect the motivation 

and engagement of students, and thus, their success in the adoption of content. We have 

shown that proper choice of programming teaching strategies is extremely important as it can 

reduce the drop-out rates of students in introductory programming courses. The importance of 

first programming language selection was stressed out together with some benefit of the 

graphical environments for introductory programming. 

 Finally, teachers, their motivation and engagement, are one of the key factors in 

creation of the positive learning environment for students.   
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