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Abstract—In today's digital age, it is common for people, including elemen-
tary school students, to use technology in their daily lives and show a keen inter-
est in the digital world, particularly in games. Scratch offers these students the
chance to create their own games rather than just consuming them. Additionally,
it is a software that fosters the development of computational thinking. The goal
of this study is to propose a teaching scenario using Scratch in primary schools,
based on active pedagogical methods that prioritize the student's role in the teach-
ing-learning process. Through this scenario, students will work in groups of three
to solve problems and propose solutions using the "trial and error" method. As
they try to detect and correct errors in their programs, they will be able to develop
their problem-solving and investigative skills in a collaborative and motivating
environment. Overall, the proposed scenario combines active teaching ap-
proaches with the nature of the subject matter, empowering students to take an
active role in their own learning.

Keywords—scratch, teaching scenario, collaborative learning, trial and error
method, investigation, problem solving

1 Introduction

Information and communication technologies are vital in today's society, as the 21st
century is heavily reliant on connectivity. It is essential for individuals to have varying
levels of computer skills [1]. Children as young as 3 or 4 years old, who may not yet be
able to read, can easily use and manipulate computing devices such as tablets and
smartphones [2]. By the time they reach elementary school, computer science has be-
come a crucial discipline for understanding the world and creating a foundation for
future knowledge in middle and high school [3], [4]. In education, computational think-
ing (CT) and programming learning are taking on a central role, with many educators
promoting the integration of programming learning, particularly using the Scratch soft-
ware, into curricula [5]-[7]. Scratch is an educational programming language with a
user-friendly and engaging multimedia programming framework, and is just one of sev-
eral programming tools that are seen as a way to develop 21st century skills like digital
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literacy and CT [8]. The use of Scratch is not arbitrary, as it is suitable for programming
beginners and has a positive impact on the development of CT skills. The incorporation
of developmentally appropriate technologies allows for the fostering of coding skills,
potentially leading to the advancement of CT fluency or at least familiarity in young
children [9]. However, integrating Scratch into K-12 education presents numerous chal-
lenges, including preparing elementary school teachers to effectively teach CT. This
article presents a pilot approach to this issue at Ibn Tofail University, involving the
design of a pedagogical scenario for teaching Scratch in primary school. The proposed
scenario is based on active learner-centered pedagogical approaches, combining vari-
ous pedagogical methods that prioritize effective learning of CT and coding using the
Scratch programming language. We have adopted a philosophy of social constructiv-
ism, which puts the learner at the center of the teaching-learning process and favors
collaborative learning through investigation, problem solving, and error correction.

2 Literature review

Computer skills offer the opportunity to introduce young children to essential CT,
coding, and problem-solving skills. However, little is known about the educational
value of these apps. The fast pace at which developers produce these apps and the
breadth of the available apps have gone beyond what it is reasonable for researchers
and experts in the domain to evaluate [10]. Although the pupils are placed in the center
of the teaching-learning process, the teacher plays a very important role. The teacher is
a facilitator and is called upon to evaluate the entire learning process [11].

2.1  Computational thinking

Computational Thinking (CT) is a fundamental and cross-cutting skill that is appli-
cable in all knowledge areas [12]. According to Tikva and Tambouris [13], it involves
various concepts and capacities, including data collection, analysis, representation, ab-
straction, problem decomposition, algorithms, and automation. Some view CT as an
essential skill that has been made possible by the proliferation of computers and can
help young people unleash their creativity through the development of higher order
thinking skills, such as critical thinking and problem-solving [9].

Many studies aim to address the universal learning questions of "What should be
taught?" and "What can we learn?" [14]. However, there is no clear consensus on the
answers to these questions when it comes to teaching CT to primary school students.
CT is often an "equivocal" and poorly defined concept [15], and the way in which stu-
dents are taught and evaluated in this field requires further study [16].

2.2 Scratch and computer thinking

Coding is an effective way to develop CT skills, particularly in early childhood when
there is a great opportunity to spark an interest in computing [9]. There are various
programming tools available for supporting CT, such as Logo, Arduino, robotics kits,
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and Scratch. Scratch is a visual programming language that offers a rich learning envi-
ronment, allowing for the creation of media-rich interactive projects such as animated
stories, science projects, simulations, and games [17]. It also promotes problem-based
learning, providing immediate feedback on errors in a user-friendly way and helping to
refine the way of thinking through its visual structure [18]. Scratch makes CT accessi-
ble, engaging, and motivating [19], fostering inquiry-based learning and allowing learn-
ers to use their creativity and imagination [20]. Additionally, it provides an opportunity
to learn the concepts of CT and programming [21] and can serve as a source of extrinsic
motivation to develop useful products in a supportive environment that encourages ex-
perimentation and learning from mistakes [22].

2.3  Adequate pedagogical approaches to teach scratch

Human beings are naturally inclined to solve problems from birth. Sometimes, when
a task becomes too complex, more competent individuals may offer their assistance to
enable a novice to solve problems or achieve goals that are beyond their capabilities
[22]. A problem is defined as the absence of an obvious pathway that can bridge the
gap between the current situation and the desired outcome [23]. The problem-solving
approach is often used in situations where it is not feasible for students to fully master
a subject within a limited time frame [24]. This approach involves the crucial stage of
problematization, in which students take part in constructing various problems in the
classroom [25]. The teacher's role during this process is to guide the students in their
learning journey, while remaining in the background [26].

The knowledge-based society strives to transform information into knowledge that
can be applied to solve problems [27]. The problem-solving principle is centered on
using existing knowledge to solve new problems and learn new things [24]. In the ed-
ucational setting, competencies are frequently discussed from a theoretical perspective
[28]. However, in a professional setting, the importance of practical problem-solving
skills in daily life is emphasized [28]. For example, computer programming involves
using computer equipment to model and automate abstract thought processes in order
to solve problems [29].

Critical thinking and problem-solving skills can be applied in a variety of fields and
through various approaches. Teaching Scratch, a programming language, is no excep-
tion. In fact, learning computational thinking concepts using Scratch is being promoted
in the education system [30]. Researchers have conducted e-learning courses using the
Moodle platform to test and evaluate this method, and the results have shown that it is
an effective way to learn computational thinking and Scratch programming [30].

3 The Intersection of problem-solving approach with other
active pedagogical approaches

Despite the benefits of the problem-solving approach, we also aim to incorporate the

added value of other active pedagogical approaches and methods for teaching Scratch
at the primary level (see Figure 1). Collaborative work, inquiry-based learning, and
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trial-and-error learning can all enhance the learning of computational thinking using
Scratch. In this article, we propose a scenario that integrates active pedagogical ap-
proaches to teach Scratch in primary school.

Problem-
based
learning

Collabo-
rative

learning (PBL)

Trial and Inquiry-
error based
method approach

Fig. 1. Teaching Scratch with active pedagogical approaches

4 Proposal of a pedagogical scenario based on active
pedagogical approaches to teach Scratch

The purpose of this article is to create a pedagogical scenario for teaching Scratch
using learner-centered active pedagogical approaches. The teacher, acting as a facilita-
tor, will encourage collaborative work in teams of three learners. At the beginning of
the session, the teacher will encourage learners to suggest games to create with Scratch.
Once the suggested games have been decided upon, the learners will begin proposing
scenarios and solutions to the problems that arise during the game creation process.
These proposed solutions may vary and may also be incomplete. The facilitator will
encourage the learners to concretely implement their proposed solutions using Scratch.
When the class moves on to the programming phase, there may be two possible out-
comes:

o [f the final product (game) meets the class's expectations, they will move on to the
next problem or game.

o [f the game does not work, the entire class will work together to identify the nature
of the error. If the error is related to the analysis, the learners will be asked to review
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their computational thinking. If it is a programming error, the learners will need to
detect and correct it.

A debate in a class 1

v

Create a game (Or problem to solve)

!

—> Understand the problem

v

Propose a concrete solution to the problem

v

Code the proposed solution in scratch

. v

The problem is not solved The problem is not solved |

'

Determine the source of the error

v '

— Analysis error Programming error

Fig. 2. Pedagogical scenario to teach Scratch in primary school

One unique aspect of this research is the proposal of a pedagogical scenario for
teaching Scratch to primary school students that puts the student at the center of the
teaching and learning process, using various active pedagogical approaches. These ap-
proaches were chosen based on previous research and the needs and expectations of the
students. The proposed scenario outlines in detail the process of constructing new
knowledge in the students, including anticipated obstacles and recommendations for
improving their mastery of computational thinking skills.

5 Conclusion

Evidence that young children can learn and develop computational thinking skills
has led governments to integrate CT and Scratch into their curricula, starting in the
earliest grades [31]. However, successfully integrating this computer tool into educa-
tion also requires qualified teachers and effective pedagogical approaches that can help
young children build new skills. The goal-oriented approach is common in education
[23], as goals are often presented in the form of expected student behaviors, which bears
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some similarities to behaviorism. However, behavioral changes in students can be
properly explained, unlike conceptual changes[32]. In contrast to behaviorists, social
constructivists place the student at the center of the teaching and learning process, be-
lieving that each student constructs and reconstructs their own knowledge based on
their experiences and interactions with their peers [33]. This requires a motivating
classroom climate that encourages initiative, the ability to make mistakes, problem-
solving, and inquiry [34]. In this way, the transmission of knowledge is more effective
and sustainable because students are actively engaged in the learning process [35]. In
this article, we have attempted to adopt a social constructivist philosophy in the devel-
opment of a pedagogical scenario for teaching computational thinking and the Scratch
programming language in primary school. Our scenario also promotes collaborative
learning and teamwork, which are key factors in the constructivist perspective. The
facilitator stimulates debate in the class and allows students to have a voice in deter-
mining the games to be designed. This helps to increase student motivation as they
formulate their own questions (problems) and work to find answers (create games).
Finally, inquiry and the pedagogy of error are present throughout all stages of the sce-
nario. Investigating the nature of mistakes made and correcting them provides a valua-
ble opportunity for students to develop problem-solving, computational thinking, and
coding skills using Scratch.

In summary, cultivating computational thinking skills in elementary school children
is becoming increasingly important in educational systems worldwide. Given the com-
plexity of pedagogical approaches and the heterogeneity of students, teachers are en-
couraged to use multiple teaching approaches and methods to make learning about CT
and coding more enjoyable. Therefore, we propose to help teachers design their courses
using our scenario, which gives students the chance to be autonomous, make decisions,
collaborate, and learn from their mistakes.
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