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Several strategies and methods have been designed and tested to allow students to have better teaching 

and learning of programming concepts and training their programming skills acquired. In our 

university, old and classic pedagogical methods are still used in the learning of Oriented-Object 

Programming (OOP). This paper explores the experimentation of a pedagogical approach designed for 

Mostafa Stambouli Mascara University’s computer sciences students to enhance their chances to get an 

effective teaching using a collaborative learning and early introduction of current technologies. The 

study was made of 108 second year informatics students’ for two semesters (October–January 2016-

2017, September-December 2017-2018) who were identified in a controlled experience for collaborative 

learning OOP in lab session. Students gathered into predetermined groups based on initial test and 

some setting. The students are supposed to share the same programming assignment by distributing 

roles according to global pedagogical scenario for problem-resolving activities. This experience allows 

the teachers to apply this strategy and see students in closer and permit them to express their problems 

and search together for solutions. The principal objective was to offer a new experience to motivate 

students and make this design a smart opportunity to have better programming performance. 

Furthermore, as a result of testing this new strategy, the students’ academic progress is clear. A 

questionnaire was distributed with the purpose of analyzing students’ motivation and satisfaction levels 

alongside the effects of the experiment. Results show that students found that among other benefits this 

method facilitates the learning process.  

Povzetek: Poučevanje objektnega programiranja v Alžiriji na osnovi skupinskih pristopov. 

1 Introduction 
The challenges of the act of teaching are diverse and 

intricate in Algeria, as in most universities of the world 

[1], but remain focused on its pedagogical components 

[2], [3]. Indeed, to make our university credible 

innovative learning environment, newly recruited 

teachers are trained in teaching methodology for several 

months. However, these teaching methods and strategies 

are not deepened and stay premature [4]. Coming to 

computer sciences where problems are doubled. In fact, 

programming is a very hard task for students because it 

required high metacognitive skills like abstraction, deep 

comprehension, and long awareness, and many steps in 

problem-solving from analysis to debugging and testing 

[5]. In addition, teachers claim further difficulties found 

during programming lab sessions, due to several reasons 

such as the large number of students per class [6]. To 

overcome these challenges, collaborative learning is a 

good situation to involve students to help each other in 

groups for the same assignment activity by discussing 

ideas and giving everyone a simple task [5]. They can 

switch roles when the activity is completed. 

Consequently, Students enjoy the learning experience; 

feel motivated and ready for more improvement, in the 

other side, the teacher found more time to go further on 
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the course [7]. To elaborate collaborative learning in 

teaching programming for lab sessions, it is necessary to 

design a collaborative strategy for each step in problem-

solving and hire metacognitive abilities respectively in 

every simple activity [8]. Based on this idea, the 

students’ final program is the result of a collaborative 

strategy in teaching programming lab sessions starting 

from forming adequate groups which students work and 

learn from sharing, discussing their separated solutions 

and select the best solution that everyone has participated 

and understood. The overall purpose of the study is to 

demonstrate the impact and the effectiveness of a 

collaborative strategy on student learning in our 

university. As principal element, we introduce the 

collaborative learning in programming lab session 

course. As well, identify the behaviors of students 

through all designed roles in programming activities at 

different phases of global learning scenario. 

The lack of experimental research of new 

educational strategies in the field regardless the poor 

level of students' academic performance in programming. 

The decision was made to experiment a new strategy and 

to reveal the results. Our perspectives, as teachers 

experience’s in teaching programming, enable us to 

discover what challenges are presents, and the strategies 

claimed to be using successfully. In addition, a variety of 

pedagogical strategies was recommended from teaching 

practices. In categorizing approaches taken by teaching 

to support students, five key themes emerged globally 

collaborative learning, unplugged type activities, 

contextualization of tasks, developing computational 

thinking, and scaffolding programming tasks. Hence, this 

study aims to investigate the following research 

questions:  

Will collaborative learning with different roles in lab 

design affect students' academic performance in 

programming? 

Can resolution strategy process or steps guide the 

students in their achievement? 

Is there a relationship between the uses of ICTs to 

gain computer metacognitive competence?  

What is the teacher role in the entire experience?  

The rest of the paper is organized as follows: section 

2 describes the state of art of the research topic, related 

works and common definitions; section 4 displays the 

Algerian universities context about teaching computer-

programming course. Section 5 discusses the 

methodology and its results of the strategy. The last 

section, presents some conclusions and perspectives 

associated to the result of our research. 

2 Related work 

2.1 Teaching OOP courses 

In computer science, the teaching strategies and methods 

should be completely redesigned especially for 

programming courses [9]. Relatively to the nature of 

programming that presents challenges for both teachers 

and students [10]. It’s resulting mainly by the gap 

between theory and practice [3] in converting the 

understanding OOP courses’ lectures words into 

specification and coding using keyboards machines. The 

students seem to be disconnected from the practice of 

programming in lab sessions, where the smallest 

difficulties related to misunderstanding of a small 

semantic detail. Moreover, they are not diligent to work 

with current technologies in place of known tools [11]. 

Another difficulty for many programmers’ students is the 

multiplicity of approaches, and tools for program 

development. An approach or an algorithm that works in 

one case will sometimes not work in another, even 

though the problems appear review similar. The 

identification and selection of alternative approaches is 

seldom. Most programmers must rely on experience to 

determine the appropriate way [12]. 

To facilitate an effective learning experience in 

programming, and to support students understand the 

concepts, gain skills and promote their thinking 

performance, we need a collection of components beside 

the pedagogical ones. Researchers argues the necessarily 

of ICT (Information, Communications & Technology) 

tools in building a solid environment for programming 

education [13], [15]. Some tools are really serving the 

whole education process for a good comprehension of 

concepts and developing programming skills such as 

game [14], [13] [16], [17], [18]. Education is still, at an 

important percentage, teacher-centered learning where he 

is the source of knowledge, key of participation, 

students’ engagement and collaboration [19].  The use of 

internet and especially Facebook emerged significantly 

education to student-centred learning [20]. It was proven 

that providing links and materials is more useful for 

student to learn and give them extra time outside 

university doors for communication between teacher and 

students and among students [21]. 

Teaching guides the student’ progress from beginner 

[10] to expert by attaining skills, and develop 

intelligence, and learn to communicate with teachers and 

his class members [22], [23],  [24], explore his own 

conviction and attitude, and recognize his prospective, 

complete the task to another high one [25], [26]. As well, 

learning to be a computer programmer is considered a 

very hard task especially for beginners [27]. It requires 

constant improvement in programming skills. If learners 

are not moving forward, they are going backward.  

Learning to program involved many techniques, like 

verifying arguments using methods provided by 

programming tools [10], understanding the important 

each code blocks, experimenting that is performed by 

executing some test data, learning more by reading the 

outputs of the program to find errors in the software 

code, and using the open source codes, in both books and 

sites that host and release millions of lines of software 

[5]. Some of those programming techniques can help in a 

specific pinch, while others focus on the programming 

tools and environments. Despite the nature of each 

technique, when used with awareness and diligence, each 

can help develop students abilities, both beginner, and 

expert [28]. In the same time, some students show 

resistance to develop the competencies required to code 

programs than execute it properly [17]. Consequently, it 
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is imperative to know what barriers make this kind of 

learning complicated and how students could learn 

correctly and easily [29]. Furthermore, program 

execution on a machine is a dynamic process and it is 

complex to evoke mentally all the treatment seize and 

track how variables change during program execution 

[9], [30]. Others difficulties like problems in visualizing 

all the changes that happen when the program is running. 

Programming engages problem-solving strategies [31], 

choosing appropriate resolution methods, coding, 

debugging and testing a program as a result [32], [15].  

Besides, programming courses traditionally 

emphasize theoretical basis understanding of OO 

programming concepts, as well as its application in code 

fragment [33]. The concepts are truly learned during the 

practical experience to develop very high programming 

skills level, students needed to do often practice on 

programming exercises and to master debugging [1]. 

This course is presently brought to students in different 

strategies: traditional face-to-face learning [34], online 

learning [25], or in both situations called: blended 

learning [35]. 

2.2 Collaborative learning 

Definitions 

The collaborative learning is a situation where an 

interaction between students with exchanging, sharing 

ideas and information, distributing tasks [5] in order to 

achieve learning outcomes [37]. The importance of 

collaborative work is in summoning all the effort for the 

complementary relationship that conducts to excellent 

results. In collaborative learning situation, where at least 

two students work together to solve the same assignment, 

engage in a discussion in which all elements are working 

together to resolve a problem, and agreed on the founded 

solution at the end where various roles can be considered 

[28]. In psychological sciences and education, a study of 

Temperman and his colleagues [37] suggested six roles 

specific to learners according to their learning style 

(coach, organizer, secretary, moderator, administrator 

and theorist) in a collaborative remote learning 

environment. Andriessen [38] talk about discussion 

through visual representations that can help students 

learn to think critically and independently, even when 

students disagree, they still share the common concepts 

and they are all interested in achieving the same goals, in 

the meantime, the teacher should supervise the whole 

session and intervene depending on the problem to solve. 

Collaborative learning is used in many education 

disciplines, rather in engineering science. Computer 

science courses, mainly in face-to-face lab sessions, 

when the students are all presents, roles can be 

distributed at the beginning of each problem-solving and 

switched at the end. Literature mentions different 

collaborative learning strategies in programming courses 

[30], [7]. The most used is pair programming, two 

students share the same computer and attempt to solve 

the programming exercise, one of them the ”driver” pilot 

the coding task and the other the “navigator” detect and 

correct the eventual errors [39]. When the group is made 

up of more than two members in small or big groups, 

different tasks could be proposed according to the 

collaborative learning activities scenarios or scripts [40]. 

The distribution of those tasks might be automated in 

traditional teaching environments[41]. Another technique 

is TPS (Think-Pair-Share). Students operate in three 

phases: think and work individually for few minutes on 

the task, then engage in discussion with neighbors to 

write the detailed code encouraged by the teacher. At the 

last phase, the entire class participates in discussion for 

the proposed and alternative solutions. It is simple and 

easy to deploy in large class for small groups used in 

lectures and labs [42]. Learning computer programming 

accrue many abilities such as thinking critically, 

analyzing and synthesize information, organizing and 

planning in groups. Those abilities depend on others 

skills like social skills, it enhances communication and 

motivation form group working [43]. A collaborative 

environment reinforced by ICT tools increase interaction 

between learners [17]. Learners can discuss the subject 

problems, share ideas and/or code fragments through 

online interaction [44], [27]. 

Collaborative programming on the same 

programming assignment activity consists on designing 

several pedagogical scenarios depending on group 

settings. Many settings for group formation exist: 

random selection, self-selection, homogenous, and 

heterogeneous. Random selection generally is used in 

first year programming courses curriculum or large 

classes [9], where the students meeting up in groups set 

from the list of registered students ordered 

alphabetically. The random segmentation for large 

classes provides equitable distribution easy to apply 

offers to students, the same chance to interact socially 

being in any group [45]. Self-selection is used frequently 

project work groups. The students are more comfortable 

in choosing their mate based on friendship, previous 

programming experience, and previous studies [28].  

In the homogeneous group setting, members join a 

group where similar characteristics and preferences are in 

common such as learning style, same academic level 

[36], [23], [46]. Among its advantages, students can 

promote actively each other by interacting with varied 

individuals to enhance their abilities [39]. The other 

sides, students with different characteristics like learning 

level, make heterogeneous groups. This dissimilarity 

may be in each student but the same learning objective 

brings them together. The conditions that determine the 

choice of the group depend on the learning activity’s 

objectives [5], [47]. In literature, mixed groups are the 

most adopted setting [28]. However, the problem lies in 

heterogeneous elements' determination to configure the 

group in question [23]. Therefore, frequent researches 

have experienced the effect of group formation method 

on group performance [22], [48]. At this point, the 

importance of identifying witch settings may lead to a 

fruitful learning experience.  

All the reviewed studies provide a big evidence of 

how academics and teachers are agreed to work hard in 

order to improve teaching and learning computer 
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programming. Though, they operate at different aspects 

and use different techniques on teaching methodologies. 

In such a complex field as education and pedagogy, we 

focus on two aspects: techniques and methods in 

teaching computer programming and collaborative 

learning. Some parameters are needed to determinate a 

clear vision of each study, such as scope, timeframe, etc. 

From this state of art, collaborative learning may be a 

good practice to involve in learning programming. In 

methodology section, we will provide all settings to 

define our pedagogical approach. 

Pedagogical scenario 

The pedagogical scenario is a central concept called 

method that defines the learning unit’s scenario. This 

meta-model contains the descriptors necessary to model a 

learning unit where the role of each intervener is 

precisely described as well as the objectives and 

prerequisites of each participating activity to achieve a 

global goal [49] like in a collaborative learning situation. 

Therefore, the pedagogical scenario is the product of a 

design process. Its content consists of objectives, a 

planning of learning activities, a schedule, a description 

tasks to be carried out by the students, evaluation 

methods all defined, arranged and organized during a 

design process. The Scenario is considered as a 

structured and coherent set of two parts: the learning 

scenario and the coaching scenario. The learning 

scenario’ role is to describe the activities designed for 

use by learners and their assembly to build a learning 

situation and the productions that are expected. The 

frame scenario, or scenario as called by [50], specifies 

how teachers intervene tutors as designed to support the 

learning scenario which is considered to be a 

specification guiding the progress of the activity in the IT 

environment for which it was designed [51].  

The passage from the simple textual description 

describing the activity towards its unfolding through a 

series of transformations that plays the scenario in the 

environment selected target computer. In [52], the 

authors define the pedagogical scenario as the description 

of a learning situation in terms of roles, activities and 

environment necessary for its implementation, but also in 

terms of knowledge manipulated. Also, they make the 

difference between two types of scenarios: the predictive 

scenario: defined as established before by a designer for 

the implementation of a learning situation, and the 

descriptive scenario defined as a scenario that describes 

the progress of the situation a posterior learning by 

including in particular the actors’ activity traces (mainly 

the learners) and their productions. 

2.3 Algerian universities practice in 

teaching computer programming  

To properly conduct our study, we need to make a 

diagnosis on our specific problem we are facing and 

carry out a state of existing to see what strategy of 

teaching that could success in our environment with our 

students with the available components. Since 2004, 

almost in all higher institutions and universities in 

Algeria, educational system had moved to LMD system 

(licence, Master, Doctorat). Many malfunctions has 

accompanied the introduction of this new system, experts 

and academics argues from an evaluation of this 

experience in each university, and proposed, in terms of 

actions and measures that will allow the university to fill 

in the gaps and overcome those problems [53], this paved 

different features as a reform at the national level. At 

Mostafa Stambouli Mascara University, the 

undergraduate curriculum in computer science has been 

completely redesigned in the past few years. As part of 

this redesign, in the first semester, students are taking 

initiation to algorithmic at the first-year mathematics and 

informatics. This course introduces basics concepts in 

computer science as algorithms and basics data structures 

that include one lecture, one tutorial and one lab session 

weekly. In second semester, they take, as continuation of 

initiation to algorithmic, programming and data structure. 

This course gives a deeper notions and data structures 

using C programming language. Those two courses are 

ones of several fundamental teaching units’ courses.  

Among methodological teaching units, a new course 

(M211) Information and Communications Techniques 

where students can distinguish new technologies for 

information and communication. As elective courses, 

students can choose between (M212) programming tools 

for mathematics and (M213) Introduction to Object-

Oriented programming only one lecture in a week. 

Because students don’t take any elective course in the 

first-year, they took these courses mandatory, M213 in 

the second year informatics and M212 in the second year 

mathematics. They are required to take oriented-object 

programming course with Java as the programming 

language with overall hourly volume of 67 hours and 30 

minutes. The lectures were optional to attend but tutorials 

and lab sessions were mandatory. At the beginning of the 

semester, for the second year informatics class, students 

are divided into groups by alphabetical order; the average 

number of students per group is 20 according to the 

number of students enrolled. The two machines rooms 

granted to the informatics’ students are rented for all 

courses with lab session within one hour and thirty 

minutes period weekly. The machine rooms are equipped 

with computers, and their tables, a whiteboard and a desk 

for the teacher. This course is generally given by one 

teacher who is in charge of the lecture, tutorials and the 

lab sessions or no more than two teachers; one in charge 

of the lecture and the tutorials, the other in charge of the 

lab sessions. The official program of this course contains 

five chapters: introduction to OO Programming, classes, 

heritage and polymorphism, interface and 

implementation, and graphic interface and applet with 

java programming language. The student is expected to 

acquire during this course the following skills: 

1- The fundamental of object programming in java, 

2- Reading and understanding programs in java, 

3- Writing a program in java as a solution for a given 

problem, 

4- Writing sophisticated applications (use of advanced 

data structures). 



Collaborative Strategy for Teaching and Learning... Informatica 43 (2019) 129–144 133 

The course’s assessment is done in two forms 

Continued Control (CC) and the final exam. For tutorials 

and lab sessions respectively, the teacher must do two 

CCs that could be a tests in machine room or homework 

and provide the marks before the final exam. 

3 Method 
The objectives of the study are to demonstrate the impact 

and effectiveness of implementing the collaborative 

group in learning achievement. Characterizing the nature 

of student behavior through different roles in 

programming learning, whether the teaching techniques 

are useful for students in face-face and distance learning, 

and to carry out a comparative study at different phases 

of global learning scenario with teacher and students 

engagement involved in.  

3.1 Groups’ determination 

In this study, 108 students of two different semesters 

(about 14 weeks per semester) from second year 

informatics undergraduate OO programming course with 

Java programming language are involved. The 

experience is conducted only on lab sessions according 

to a schedule time. Each semester for lab sessions, 

students were initially divided into 3 groups by 

alphabetical order. Separately, each group from the three 

initial groups, attend the lab session consecutively. As 

indicated in Table 1, Only 55 students (27 females, 28 

males) from 67 enrolled students in semester one and 53 

students (22 Females, 31 males) from 55 enrolled 

students in semester two. At the beginning, the students 

are randomly divided into 3 groups, and each group is 

composed of 22 as an average. Starting by setting up the 

sub-groups according to three steps: 

The initial test (IT) 

As the first step, it consists of making a simple MCQ that 

includes 16 basis algorithmic questions. It aims to 

determinate the performance Academic Level AL of each 

student. Another four questions, which are the age, score 

in first-year, color, and the last one, is: do you want to be 

the representative of your group? The color preference 

may identify similarities for the same group [54]. The 

answer of the last question can reveal the leadership 

potential of students [55]. As a result, the MCQ allows us 

to classify in 3 categories according to scores’ intervals: 

good [16-11[, medium [11-6[, poor [6-0]. 

Table 1: Information on the number of students and 

groups formed students. 

Information examination 

At the stage, we have all information like AL according 

to IT. We make the students together by followings AL 

and colors preference in a way to formulate in each color 

group for example: blue group contain one good, two 

mediums and one poor. Remark: to have more balanced 

groups, we tried to mix the two types of gender in each 

group. 

The final step 

In class, we told the students witch group they belong to. 

If they do not have any other issue about their partners, 

any preference or suggestions, they join their groups, sit 

together, and share one computer. According to this, sub-

groups are formed of 3 to 5 students each. The teacher 

recommended all groups to get textbook called 

Pedagogical Notebook (PN) in order to note every lab 

sessions activity, they cover it with their favorite color. 

The teacher checks frequently the PNs notes and gives 

extra marks for the best pedagogical notebooks at the end 

of the semester. 

3.2 Roles distribution 

We start to give details how to work in the group with 

explanation the roles of each member inter and intra 

group. 

The students’ roles 

We have determinate a variety of roles that the students 

must know as programmers and as members in the 

group. Those roles are quite different from most studies, 

such as those reported by [37]. The roles are not assigned 

but taken after discussing. Students’ roles are the main 

piece in our collaborative learning design because when 

all group members discuss and get a task, the student 

assumes his work with determination. Roles should 

rotate at the end of the exercise in order to allow every 

student can perform and experience all roles so that 

everyone takes a turn and consequently everyone in the 

groups should master. Students can complete more than 

one role at a time, if necessary. Possible roles include the 

following:  

Coach, student guides the group in the problem solving 

by facilitating the communication, motivate group 

members and if conflict case, he or she decide what 

strategy to choose or algorithm to apply, shifting the 

dialogue focus toward program structure. The coach asks 

the other groups’ coaches or/and the teacher for 

assistance, if necessary.  

Theorist, student, who can easily explain of the concept 

discussed, searches quickly for resources, and reminds 

the group of the steps to follow in problem solving. 

Programmer, student sits, in front of the computer, 

typing the code program properly using Intellij and all 

group members read and correct or share an idea.  

Moderator, student watches the group and gives 

feedback. He or she looks for behaviors to praise. The 

student encourages all group members to participate in 

the discussion and assist one another. He or she evaluates 

how well the group has worked together and gives 

suggestions for improvement.  

Semesters 
Total enrolled 

students 

Total remain 

students 

Initial 

groups 

Sub-

groups 

1 67 55 3 14 

2 62 53 3 17 
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Secretary, during the whole-class wrap-up, the student 

write on the pedagogical notebook PN all the details 

from the problem statement to the solution: noting the 

main ideas the group shared, questions the group has 

generated, teachers’ answers… 

Planner, Student sets the timer for each part in the lab 

session and lets the group know when it is time to move 

on to the next task. He or she makes sure everyone 

participates and only one person talks at a time (the 

teacher might do this instead of students). 

The teacher’s roles 

Besides designing the course, tutorials and Lab sessions 

and exercises sheets, the teacher also design the timing 

about exercises to be solve in each lab session according 

the courses’ progress, and also reminds the groups, 

during the 90-minute lab sessions to swap roles every 

finished exercise. Teacher can help by actively listening 

to students' conversations and if necessary clarifying 

situations, modeling strategy usage, explaining errors 

after or before debugging, sometimes correcting the code 

or giving tips about possible solutions, encouraging 

students to participate, and modeling a helpful attitude. 

At the end of each exercise, the teacher selects the best 

solution or final code in the perfect situation or suggests 

the worst code to be corrected, or to found the mistakes 

and at last taking notes on the PN. It is expected that 

students will need assistance learning to work in 

collaborative groups, implementing the strategies, and 

mastering academic content. 

3.3 The semester’ content and resolution 

strategy 

The content 

The Java lab sessions is conducted as shown in Table 2. 

The exercises’ sheets are given at the start of each 

chapter that permits the students to prepare at least one or 

two exercises solutions before each groups’ meeting in 

the lab session classrooms or other places. The teacher at 

the beginning of the class checks every student’s solution 

and gives scores. Because lack of time, we select the 

most important exercises to solve in class and let the 

students do the rest outside of classroom time.  

To foster the collaborative learning, the teacher 

might give highlights or mention the main idea of the 

checking skills and knowledge of Java programming. In 

the same date, we make an announcement of project 

groups’ assignment and collaborative learning conditions 

to do during 7 weeks.  

A project consultation involving collaboration 

among the students to make a code of simple software 

with user interface is conducted at the 14th week. The 

students learn advanced OOP in the latter half of the 

semester. 

 

Table 2: The Java lab sessions content per week. 

The resolution strategy 

Figure 1shows an overall scenario for learning activities 

in case the given exercise is being to be solved in class 

(solve at minimum two exercises per session: 20 min per 

exercise), otherwise we jump to phase 3 (the student 

prepare exercises before class to gain time and we correct 

more than two exercises in class). That involves: 

 

Figure 1: Global scenario for learning activity Problem-

solving phases for programming. 

Phase 1 (Individual work): students try to read and 

understand the exercise statement after that the teacher 

can explain the exercise’s purpose, give some details and 

set up the timer for 20 min.  

week Session content 

1 st Groups determination, Intellij installation and first uses  

2 nd Sitting up groups & Uses java terminology 1 

3 rd Uses java terminology 2 

4 th Java Class 1 

5 th Java Class 2 

6 th Heritage & Polymorphism 1 

7 th Individual CC1 & Project groups Assignment 

8 th Heritage & Polymorphism 2 

9 th Abstract class & Interfaces 1 

10 th Abstract class & Interfaces 2 

11 th Graphic Interface 1 

12 th Graphic Interface 2 

13 th Applet 

14 th Individual CC2 & Project Consultation  
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Phase 2 (Individual work): students adopt a strategy of 

resolution and try to solve the problem partially or 

totally.  

Phase 3 (Collaborative work): it involves 4 steps: 

3.1 Discussion (Problem analysis)  

3.2 Choice of resolution strategy & writing algorithms 

(Conception)  

3.3 Implementation (Coding)  

3.4 Debugging and testing the final program.  

Phase 4: the teacher stop the collaborative work, selects 

a code from any group and ask the group’s coach to write 

it or just fragments on the whiteboard. 

Phase 5: the teacher starts a discussion with the students 

about the code, finding bugs, and modifies it together, 

then ask the students to type it again on machine to 

display the results.  

Phase 6 (Individual work): writing notes. 

4 Results and discussion 
So far, we have recorded 31 collaborative sub-groups for 

the two semesters. The following step is, for each one of 

them, to trace, in categories their characteristics, 

communication, benefits, disadvantages and other points 

of interest such as the technologies used. For instance, 

Group organizing refers to role division of various types 

that offer features of organizing a group. Collaboration 

environments refer to places or environments that allow 

students to study together in the same physical area that 

provides the appropriate infrastructure to support the 

collaboration environment for exchange and interaction 

used with a common purpose with Github in distance 

learning. Communication refers to different ways of 

supporting discussing and interaction between members 

in a group. Web conference and Webinars are 

synchronous ways of communication using internet and 

social network Facebook. Of course, there are other ways 

(for example asynchronous) that can thoroughly support 

groups’ communication; like telephone messages. 

4.1 Survey and data analysis 

The online survey questionnaire was sent by this link  

https://app.evalandgo.com/s/?id=JTk1byU5NG4lOTklQ

UI=&a=JTk1ayU5OG0lOUIlQTk=  via the students’ 

Facebook group to about two promotions of 108 2nd year 

informatics students. The survey was conducted for the 

first promotion at the second half of January 2017 and at 

the beginning of February 2018. The survey was done in 

French language. The students had only one month to 

respond to the questionnaire, they were not graded. It 

was optional to complete. The responses were not 

anonymous at the time that they were submitted but were 

identified during data analysis. The ongoing collection of 

student responses was purposefully tied to the content 

questions so as to get the whole picture of the student 

experience in the Lab session Collaborative learning. 

During this period, in total 97 questionnaires were 

received with response rate of about 71.59%. After initial 

analysis of the total responses, 31 of them were judged to 

be incomplete and were dropped from the analysis, 

bringing the number of surveys to be analyzed to 66 

responses. 

Survey consisted of multiple-choice, 4-point Likert 

scale, and short-answer questions that asked students 

about various aspects of collaborative learning lab 

session new design. Briefly, it contained 109 questions 

divided on 8 parts:  

Part 1: Personal Information 

Part 2: Use of E-Learning Platforms (Distance Learning) 

Part 3: OOP Course 

Part 4: Students' perceptions of collaborative work within 

the group 

Part 5: Students' perceptions of group design for Lab 

session 

Part 6: Student Perceptions of Role Division in a Group. 

Part 7: Perceptions of students in Collaborative 

Production 

Part 8: Students' Perceptions of the quality and progress 

of their learning during Learning Scenario 

Activities (Global Pedagogical Scenario). 

Part 1: Personal Information. For the part 1, 

44.44% of the responders were females and 55.56% were 

males. All students had BAC diploma and were between 

20 and 25 years old except for one student who was over 

25 years old. 53.33% attended the lectures, tutorials and 

lab sessions where the rest attended tutorials and lab 

sessions only. We noted that 82.22% of the students 

prefer to do their important homework outside of the 

university and the most of 17.78% stay in the 

university’s library. 47.73% study for less than one hour 

per day, 38.64 % between 2-3 hours and 13.64 % for 

more than 3 hours. We asked the students about how they 

contact their teachers as multiple-choice question, 88.64 

% answered that they do it directly after the teacher 

finishes the lectures, or  tutorials or lab sessions and/or 

by social media about 45.45%, 31.82 % by emails and 

only 6.82% via the class’s representative. Another 

multiple-choice question about the use of the internet: 

88.84 % use it in search of exercises and solutions of 

different course, 29.55 to do tests online, 50% were 

looking for courses documentations, 20.45% to see their 

emails, and 25% to do other things. 

Part 2: Use of E-Learning Platforms (Distance 

Learning). Regarding the 2nd part that was 8 multiple-

choice, 4-points Likert scale, and one short-answer 

format as mentioned in Table 3 (see Appendix (A)). We 

want to know from this section if the students visit e-

learning platforms to study and what they do exactly. 

Apparently, only half of students know the e-learning 

platforms and 65.91of them believe in its effectiveness 

for their learning. Generally, they wished for changing 

content and format of these platforms. For ICT courses 

taken in first-year, 81.82% took 1-2 courses, 4.55% from 

2-4 courses, 4.55% took more than 4 courses and 9.09% 

haven’t took any course. 
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Part 3: The OOP course. The OOP course design 

was a 6 of 4-point Likert scale, 1 multiple-choice and 3 

short-answer questions format. The students, 65.79%, 

know that there is no OOP course on the e-learning 

platform, where the others don’t. The division of the 

pedagogical content on courses, tutorials and lab session 

was satisfiable for 70.27% of the students, 27.03% 

disagreed and only 2.7% strongly disagreed. Then 

48.65% of the students were strongly agreed to receive 

the course’s content in video format, 21.62% agree, and 

the rest disagreed. All the students preferred to receive 

the contents of all sessions (courses, tutorials and lab 

session) before class, argues that this act will help them 

to prepare well and have more ideas about the classes 

‘content, and wish to have it online with tests and 

exercises’ solutions with details, and know what their 

mates were reading, which courses. While the majority 

of students accessed to this part to complete all the 

questions (90–100% of students), a small percentage (5–

10%) of students opted to not complete the 2nd part, 

particularly the short-answer questions only in two 

weeks. For better response rate, we should divide the 

survey on short-surveys and ask students to complete in 

different time of the whole experience. As few students 

generally wrote a few words for the short-answer 

questions, it is unlikely that any given short survey takes 

less than 5 min to complete. 

Part 4: Students’ perceptions of collaborative work 

within the group. It consisted of 7 questions of 4-points 

Likert scale; that allowed students to evaluate their 

opinions and understanding of the collaboration, 

coordination and communication in the group with all 

members.  

 

Figure 2: Students' Performances in Collaboration within 

the group. 

Three principles questions were asked within “I 

would qualify my group during this practical work from 

a point of view”. It was regarding the student experience 

in the collaborative work were based on the students’ 

interactions with each other’s inside the group and 

emerging themes observed during lab sessions. The data 

set shown in Table 4 (see Appendix (A)) that all students 

were happy and agreed of the idea of collaborative group 

work excepting for 5.56% were disagreed and preferred 

working solo (see Figure 2).  

In coordination theme, tasks’ assignment between 

groups’ members were very important at 27.78%, 

important at 58.33% and not important at 13.89%. Just 

for information, tasks’ division is different from roles’ 

division; roles could be divided into tasks done by one or 

more than student. This might be more clarifying in part 

6. As shown in Figure 3, the crucial element in the whole 

process was the time management including for the 

teacher, students in some steps in problem-solving 

phases overflow time allocated to finish the exercise 

when they (63.89%) could not decide about a definite 

point especially discussions and exchanging tasks 

(55.56% said that is not effective). 

 

Figure 3: Students' Performances in Coordination (Time 

management). 

They couldn’t move on to the next step till it is not 

resolved. So, the Planner should be more lucid and 

specific in notifying the group members. This is why the 

teacher always notices all the groups when they are 

running out of time. To gain time, we allow groups to 

separate into subgroups (25.00%, 41.67% confirm its 

importance), more than one student take over one or 

more tasks. Some students (33.33%) chose to finish 

alone their tasks assigned. Communication was the 

vessel conductor in the group, students enjoy listening 

among the groups’ members to learn and understand the 

context (Very effective at 33.33%, effective at 58 .33% 

and not effective at 8.33%), as seen in Figure 4.  

 

Figure 4:  Students' Performances Listening among the 

groups’ members. 

When students agreed to divide simple tasks, help 

and depend on each other, they already know exactly 

what to do to finish it, as a result fast execution of tasks 

was very successful (Very effective at 36.11%, effective 

at 61.11% and not effective at 2.78%). 

Part 5: Students' Perceptions of Group Design for 

Lab Session. This part of the survey is composed of 6 

questions of 4-point Likert scale and one short question 

format (rated from Totally agree, Agree, Disagree, 

Strongly disagree); it is about groups’ design and 

conditions for group members’ adhesion. In Table V (see 

Appendix (A)), students consider 3 to 5 members in the 

group was appropriate (47.22% totally agree, 25.00% 

agree) due to the complexity of problem-solving and 

short time to realize it. We adopted the flipped-class 
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approach in preparing and solving exercises outdoor 

class to spend more time in rich discussions at lab 

sessions. They students know that there is not one way to 

solve a programming exercise but there is always an 

optimal one in term of running time, memory allocation, 

the right algorithm and minimum code lines. 80.55% of 

students get connected with their partners in the same 

group, 19.44% were not may be because in few groups 

some males and females were very shy (7 balanced 

groups, 2 groups of females and 2 groups of males). 

Conflicts in those groups were usually more balanced. 

Thus, the data set confirms that they prefer choosing 

their group mates and since we don’t know the 

background of the students, it was not possible to let 

students select their group mates. The greater part of 

students wished for different academic level groups in 

order to lower academic level students get help from 

higher academic level students. 8.33% only which 

represents almost higher academic level students wants 

more competitive collaborative groups at the same time. 

Part 6: Students' Perceptions about the roles’ 

distribution within a group. The fundamental 

preoccupation in computer science pedagogy is the 

improvement of computational thinking skills where all 

students are involves in this process from every step in 

solving-problems to implement applications. Students 

were asked about the impact of the roles proposed for the 

entire process to perform in collaborative groups for 

programming assignments; its benefits in facilitating the 

project’s realization. Also, they were asked about further 

elements that reinforce the group work and what does it 

take to achieve each role? Table VI (see Appendix (A)) 

shows that they were agreed (27.78% totally agree, 

72.22% agree) that it is facilitating their achievement by 

helping each other to understand the problems and 

solutions. Besides developing computational thinking 

skills (100%), it attributes them to build trust (41.67%), 

to arise their commitment (44.44%) and motivation 

(47.22%). It was evident for students to change and 

switch roles in terms of tasks (25.00% totally agree, 

55.56% agree), skills required and also to gain abilities in 

mastering all roles (16.67% disagree, 2.78% strongly 

disagree). Students must be engaged in front of all 

members and fully responsible on his simple goal to 

realize the group’s goal, Fig. 5 (see Appendix (A)) shows 

that 16,67 % protest doing other roles to accomplish the 

programming tasks, we should investigate more in order 

to determinate witch roles could be defined to those 

defined before. Two roles (programmer, secretary) were 

done only by 13.89 % and 27.78 % of students 

respectively. Each one of these roles has its special 

criteria, required coding skills and abilities like formal 

pertinent writing and students were less confident and 

afraid of making errors and bugs. It can be explained that 

they have poor abilities to do such roles. 47.22 % of 

students were holding the role of coach imply that they 

were interacting more in the collaborative learning. 

Whereas the role of moderator was hold by 44.44 % that 

characterizes the engagement to encourage participation 

of all group members, and theorist were 44.44 % that 

provide confirmation that they understand well the 

concept being discussed and could easily explain it for 

others and only 41,67 % for planner role which reflects 

organizational feature in problem-solving for group 

learning. All Students might have already some 

individual skills or knowledge and could foster getting 

others by practicing, discussing and watching others 

doing it because they like to ask spontaneously their 

peers more than the teacher. Consequently, all 

percentages join the results shown above. As last, two 

short-questions format for this section, we asked student 

about benefits and inconveniences. Many students wrote 

that they were  learning fast, getting great ideas form 

discussion, correction knowledge about wrong concepts’ 

comprehension, working effortlessly without pressing, 

saving more time for writing algorithms and codes. Little 

minority seem to dislike this type of group work in 

distance because of difficulties in unreliability of some 

groups members, scheduling meetings, and while 

students divide up the programming task for a project, 

each do a code fragment, and then combine all pieces 

into a one finished program. 

Part 7: Students’ Perceptions in Collaborative 

Production. That concern what was used in collaborative 

production as tools and technologies. Table 8 indicates 

some students’ answers performance. It involves 

different components: 

On the proposed programming environment: in 

this section, we demand students about the use of that 

was chosen in first place for several reasons principally 

because it is intuitive and intelligent as environment and 

can help beginners to master programming and lets them 

to quickly and easily write and change the code. Students 

shows their resistance and refuse strongly (only 13.89% 

said that is effective, 44.44% not effective and, 41.67% 

said it is not effective at all) this new environment 

because they preferred working with familiar platforms 

like Eclipse or Netbeans and that Intellij IDEA is not 

easy to use (16.67% claim that is easy to use and the rest 

83.33% assumed the opposite). For the next question 

they argue about the choice of the programming 

environment depends on (the tool’s mastery 16.67%, the 

tool’s ease of use 38.89%, the community of developers 

30.56%, The needs of the work to be solved 13.89%) that 

explain why they would not exploit Intellij IDEA). Since 

the student viewed the proposed programming 

environment as an instrument for programming rather 

than only the required lab session which they had to pass 

the computer examination. Besides, they administered 

various strategies as well as a long period in practicing 

outside their class for developing the better learning 

techniques. 

On tools used for communication and publishing 

tools: The data collected and evaluated about student use 

of communication and publishing tools confirmed that 

the tools were very helpful and appreciated by students 

for collaborative group in distance learning. In class, the 

tools were not employed for two reasons: 1) no internet 

available in the lab session, 2) they do not need it 

because only one computer was assigned to each group. 

At first, we must notify that categories, who possess 

personal laptops, smart phone or other devices with 
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internet, declared that the tools’ use was very important. 

(27.78% were totally agree and 58.33% were agree), they 

needed to create Facebook groups to communicate via 

videos or calls and exchanging messages, discussing or at 

least to schedule meetings sessions and face-to-face 

appointments (63.89%), Github were used for displaying 

code fragments (22.23%). The other category were only 

13,88% were connected to their colleagues by phone 

calls and proclaimed that Github was very sophisticated 

tool, consummate time to master and it deviate them 

from the principal purpose of programming. 

On the necessary use of Pedagogical Notebook: 

The students may take notes, as a complementary 

learning activity for programming assignment. We 

decide to make it a good habit by requesting every group. 

Students responds (13.89% were totally agree, 63.89% 

were agree, 16.67% were disagree and 5.56% strongly 

disagree). That can be explicable: taking notes is a 

complex process from comprehension, selecting 

pertinent information in limited time. Other explanation, 

students replaced in most of the time PN as paper support 

by video, audio and images supports using its smart 

phones, justifying this action that as electronic support 

has better writing, and don’t contain errors especially 

programming codes by answering the question:” Is a 

electronic format of PN better to handle than the paper 

format?”, (36.11% were totally agree, 27.78% were 

agree, 30.56% were disagree and 5.56% strongly 

disagree). 

About the lab session room: To enable students 

having modern teaching perspectives in lab rooms that 

allow collaborative learning, they were asked if they 

prefer working on their laptops instead of machines in 

the room. The majority of the students preferred their 

laptops (66.67% were totally agree, 16.67% were agree) 

to avoid problems like virus transferred with movable 

devices, and 16.67% were disagree because they do not 

have personal computers. Other questions regarding 

Classroom Structure or Computers Disposition form and 

the ideal arrangement for group work. They were all 

disagreed about the fixed computers tables and preferred 

(circle form 33.33%, the V form 52.78%, square form 

11.11% and 2.78% wished for other flexible forms). Wi-

Fi high-speed Internet access, interactive or intelligent 

board were the most wanted technologies for lab session. 

At minimum, students needed suitable spaces with 

audiovisual components for short demonstrations of tools 

installation, codes debugging, and lectures delivered 

during the session. They require also movable tables, 

computers and networks for higher collaborative 

organization supplies performance and an impressive 

room design to satisfying learning goals.  

About the teacher’s accompaniment and 

assistance for lab session: This might be divided on 

two: face-to-face and distance support. Students were 

thoroughly convinced that is the most important and 

necessary part in learning process. They were satisfied at 

94.45% and 5.56% required for more than one teacher in 

lab sessions, they explain that the teacher should know 

the progress of each group globally and each student in 

detail in a special sheet assessment available for 

consulting every session. 

Part 8: Students' Perceptions of the quality and 

progress of their learning during Learning Scenario 

Activities (Global Pedagogical Scenario. The students 

were generally satisfied but it reveals some weakness in 

different phases. The final set of data related to the global 

scenario proposed above rejoin that is very large 

category of students faces enormous difficulties in 

different steps in problem-solving in engineering 

sciences, especially in first steps e.g. analysis and 

designing (writing algorithms). Consequently, it is 

reasonable to think that students want more interaction 

with their peers in such phase where they are meeting 

problems. Moreover, some phases are believed to excel 

at some tasks more so than others do, e.g., phase 1, phase 

2. A minor misunderstanding leads to a greater number 

of defects. The students were interested in-group 

discussion by listening attentively.  

Table 5: Some students’ responds performance for part 8 

questions. 

They collaborated in working with their peers for 

getting main idea of the exercise. We compared the two 

first lines with the two next ones, it clearly obvious that 

the positive and significant role of collaborative work to 

overcome with discussion the lake of understanding 

where a few students were disagree especially the best; 

they preferred not wasting time to explain to their peers, 

time they need to move on and start coding. It might be 

explained that they do not esteem the notion of sharing 

and acquire poor collaborative skills where the lower 

academic level students appear passive peers by holding 

the others back. Given the magnitude of the percentage 

in the last two steps in phase 3 regarding coding and 

debugging, however, we can reasonably assume that the 

lack of significance is not related to insufficient data, 

rather, it is because the behavior of most students in the 

class is very close to watcher behavior across all 

sessions. It could be concluded that the collaborative 

work could alleviate their anxiety in coding step, which 

would cause their low programming learning 

achievement. We confirm this by recoding weakness of 

programming as a gap between theory and practice. 

In summary, much effort was expending in 

collaborative programming but, in other hand, the 

improved communication skills, enjoying lab sessions 

and reporting confidence in programming ability were 

the highest gains. 

 Totally

Agree 

Agree Disagree Strongly 

disagree 

Phase 1 27.78% 41.67% 27.78% 2.78% 

Phase 2  13.89% 50% 33.33% 2.78% 

Phase 3.1   38.89% 52.78% 8.33% 0 % 

Phase 3.2   41.67% 38.89% 19.44% 0% 

Phase 3.3   30.56% 50% 16.67% 2.78% 

Phase 3.4  47.22% 50% 0 % 2.78% 

Phase 4   17.14% 31.43% 48.57 % 2.86% 
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4.2 Assessments of programming 

improvement 

In the context of this study, we use learning to refer to 

the improvement in programming skill, not knowledge of 

an abstract concept. Three different assessments in lab 

session for students are done in the 7th and 14th week: 

Individual CC1, Individual CC2 and Project 

Consultation, we calculated individual learning gain as 

follows: 

In individual lab session LCC1 and LCC2: The 

individual LCC1 and LCC2 assessments were graded 

using a 10-point rubric. We examined ability for 

programming by checking source files that each student 

made in order to measure their programming skill as 

individual learning gain ILG using formula (1) 

 ILG = (LCC1 + LCC2)/2 (1) 

The Project Consultation PC: This phase endured at 

the 14th week. The students turned in final projects, 

presented it as groups. In the lab session room, they 

found helpful to use PowerPoint slides. After each 

presentation, the teacher used an oral questioning for 

each group and it was graded using a 5-point rubric, 

focusing on collaborative education outcomes. We can 

determinate three categories of groups: good, medium 

and lower performing groups depending on project 

achievement, active contribution of group’s members, 

beating challenges found, etc. The CC score for Lab 

session LCC is calculated as (2) follow:  

LCC = ILG + PC + P  (2) 

P refers to a score using a 5-point rubric relative to 

the students’ attendance. From the results, initials 

analysis has shown three different categories: High, 

Average, and low scores. We compared Initial Test, Lab 

session LCC, Tutorials TCC and the final exam FE. 

4.3 Assessments findings 

For a good interpretation the results of this study, we 

remember that every assessment is done differently.  The 

final exam, which constituted 50% of the course grade, 

consisted of 5 simple questions and 4 exercises 

including: identifying Java vocabulary, tracing source 

code outcomes, and implement a code. The TCC grades 

represent 25% of the course grade equally with LCC 

grades. The TCC was managed differently from LCC; it 

consisted of the average of two TCC1 and TCC2 

assessment based on implementing a simple code each 

on paper in 20 minutes period. The final course grade 

was calculated on the weighted percentage of all 

assessment activities (FE, TCC and LCC). Therefore, the 

main reason for comparing those results is to recognize 

the improvement in computational thinking and 

programming skills and style in collaborative learning. 

Fig. 6 displays the key predictors of performance in 

relation to assessment results in three levels. Starting 

with IT, at the beginning of the semester, students have 

low performance level (62.03% of Low performance), 

only 7.40% have High performance and 30.55% as 

Average performance. As can be seen, LCC results, 

correlated with collaborative programming, were 

positively significant.  

 

Figure 6:  Improvement of students’ results across 

different assessments. 

The average level, which represented 78.70 % of the 

students, dominate the results with the lowest percentage 

9.25 % of students in low level that shows a downward 

change. The percentage of the total number of students in 

Average performance has jumped highly from 30.55% to 

78.70%. In High performance, it moved 7.40% to 

12.05%. For TCC, we observe some drop in average and 

low levels with a small upward change in high level. 

Next in the transition from learning to the last assessment 

form, accompanied by teachers’ surveillance and exam 

stress, we again observe poor and negative students 

performance across different levels. 

5 Conclusion 
This paper has investigated the educational effectiveness 

of a collaborative learning design in object-oriented 

programming language lab session at the university 

Mostafa Stambouli Mascara and students’ satisfaction 

about different related issues. The results obtained allow 

us to claim that group design, global pedagogical 

scenario and especially roles division combined with 

technologies tools are the pedagogical methodology that 

produce in students. Furthermore, engagement, 

commitment and motivation of students increased at each 

phase of programming process.  

Besides verifying that the global scores, the 

academic level increase was verified among the students 

that had an initial lower academic level. Collaborative 

learning groups exhibit new social skills in all students. 

Higher academic level students were the most resistant to 

collaboration at the beginning of the experiment. It was 

also observed in these groups that students with low 

academic level tended to be passive towards high 

academic level students. But the connection takes place 

only while the teacher intervenes to weld broken the 

groups and encouraged the participation of all group 

members. However, other students were more motivated 

and collaborative. The teacher assistance was very 

important, helping students groups to accept critical and 

constructive feedback reinforce their learning inside and 
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outside lab session room. The experiments also verified 

that in absence of the teacher, some groups were not 

effective outdoors lab session, and all members count on 

high academic level students to do all the work. By 

contrast, high academic level students impose their 

solutions for the other members without any discussion. 

In the same time, it conducts to unfinished discussion, 

where each member believed that he has the right point. 

Furthermore, dividing tasks and roles made the learning 

less difficult and more agreeable; students with high 

determination continue to work in groups in other 

courses since they build trust and solid membership. 

Other courses’ teachers mention, in meetings, the good 

change of students’ programming style who still works 

collaboratively. Selecting an appropriate delivery format 

becomes even more pronounced when the students are 

engaged in a collaborative learning environment. 

Designing a collaborative learning environment should 

include all element cited before. Obviously, learning 

becomes more driven by ICT tools. Facebook and Github 

are emerging technologies that supported students in the 

successful achievement of collaborative blended 

learning. Teachers inspected all source codes at the end 

of the experiment reported by data indicating that 

collaborative group has an affirmative influence on 

learning how to program, at least shows improving of 

students programming style. In sum, our results suggest 

that ICT tools must be added to the pedagogical 

methodology to increase the learning progress, but some 

new suggested tools faced by a large resistance and show 

opposite expectations. Until this stage, we have not 

discussed the choice of Java as a programming language 

because, firstly, it is a powerful language, then students 

had already studied the C language and it is mandatory in 

the minister official program. Since our students learned 

programming in first year and their lower performance 

level, we believe that we should prepare them as native 

programmers programming for second-year java 

collaborative programming for better results.  

Limitations: The entire design is very exhausting 

practice from the beginning of the semester to the end, 

from initial tests to sending the final exam scores. So 

many difficulties demotivate both teachers and students 

in absence of minor ICT technologies, time allocated, 

networks, and management contesting often that conduct 

to discouragement for teachers and poor emerging skills 

for students. 

Perspectives: Finally, working with limited 

available components infect on learning methodologies, 

thus it is an open issue for the future. Roles proposed for 

students in the pedagogical scenario should be studied 

carefully. The metacognitive abilities behind every task 

in every role are strongly related; it is essential to inspect 

and explain witch poor skills behind role were less 

picked. Our vision is to create a platform for learning 

Objet-Oriented programming language with all 

communication and visualization features that allows 

collaborative teaching and learning programming. We 

have to unite inspiring all students with clear and visible 

guidance to have equal opportunities to reach their full 

potential. Helping our students overcome their obstacles, 

in order to raise the level of participation in collaborative 

work, keep it moving forward in order to become more 

competitive in programming. 
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7 Appendix (A) 

 

Table 3: Students’ responds performance for part 2 questions. 

Table 4: Performance for part 4 questions students’ responds. 

  

 
Absolutely Yes May be I do not Not at all 

Do you know the E-learning platforms 27.27% 22.73% 20.45% 29.55% 

Do you think that the online courses help 
you in your learning 

31.82% 34.09% 15.91% 18.18% 

 
Course format Reading list Online discussion Online tests 

Do you think that the content of these 
courses must be changed  and / or must 
contain other things 

75% 18.18% 59.09% 43.18% 

 
No course 1-2 2-4 + 4 

How many courses have you studied in 
ICT  

9.09% 81.82% 4.55% 4.55% 

 Very important Important Not  important Not important at all 

Collaboration within the group 36.11% 58 .33% 5.56% 0.00% 

 Very effective Effective Not effective Not effective at all 

Coordination within the group: 

1. Tasks’ assignment 27.78% 58 .33% 13.89% 0.00% 

2. Time management 8.33% 27.78% 63.89% 0.00% 

3. Partition into subgroups 25.00% 41.67% 33.33% 0.00% 

 Very important Important Not  important Not important at all 

Communication within the group: 

1. Listening among the groups’ members   33.33% 58 .33% 8.33% 0.00% 

2. Fast execution of tasks 36.11% 61.11% 2.78% 0.00% 

3. Exchanges of ideas, tasks 16.67% 27.78% 55.56% 0.00% 
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Table 5: Performance for part 5 questions students’ responds.  

Table 6: Some students’ responds performance for part 6 questions. 

Figure 5:  Roles' percentage held by students. 

 Totally agree Agree Disagree Strongly disagree 

I consider the students’ number per group suitable. 47.22% 25.00% 27.78% 0.00% 

I get along with my partners in the same group. 33.33% 47.22% 19.44% 0.00% 

When the group meets a conflict case, it is generally  

easily to overcome. 
16.67% 52.78% 30.56% 0.00% 

I prefer choosing my group’s mate 80.56% 19.44% 0.00% 0.00% 

I prefer students’ same academic level in each group 8.33% 27.78% 61.11% 2.78% 

I prefer students’ different academic level in each 
group 

16.67% 58.33% 22.22% 2.78% 

 Totally 
agree 

Agree Disagree 
Strongly 
disagree 

Does the distribution of roles facilitate the realization of 
collaborative work? 

27.78% 72.22% 0.00% 0.00% 

What criteria could strengthen the group work? 44.44% 41.67% 47.22% 100% 

Do roles change according to the nature of the work requested? 25.00% 55.56% 16.67% 2.78% 

I got involved significantly in my role 41.67% 47.22% 16.67% 0.00% 

How do you evaluate the involvement of your classmates in 
their roles? 

19.44% 58.33% 25.00% 0.00% 


