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  Abstract:   

A better way to help students acquire information and skills is through game-based learning, 

which involves creating learning environments with digital or nondigital games. This study 

looks into how science learning and self-efficacy are affected by game-based learning in 

primary school. To compare the effects of digital and non-digital game-based learning, we 

ran an experiment. Our results show that scholars with the game-based learning organization 

finished notably higher on content tests and stated better self-efficacy than the conventional 

lecture organization. When observing science learning performance, no significant 

differences were found between Students in the digital game group had considerably 

stronger self-efficacy than those in the non-digital game group.  
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1. Introduction:   

The primary component of game-based learning is the use of games in education to help 

students acquire information and skills, (Qian and Clark 2016). Students must solve puzzles 

and accomplish tasks related to the course material while playing the game. According to 

earlier research (Yien et al. 2011; Lin et al. 2013), employing game-based learning in 

scientific education has favorable impacts. Researchers have generally looked at two 

categories of games: non-digital and digital. A game that is played on a computer, mobile 

device, or any other electronic device is referred to as a digital game. Digital games can help 

pupils study science more effectively, according to earlier research. For example, Sung and 

Hwang (2013) conducted an experiment including the integration of instructional computer 

games into primary school science classes and discovered that students' learning outcomes 

increased. Meluso et al. (2012) found significant improvements in science topic 

comprehension were shown in both collaborative and single-player situations. Non-digital 

games include any board, card, or other form of game that may be played in a physical setting 

  

  

  
  

  

  

Basic Sciences Sector, The Department of Mathematics,        303         Volume 1, July 2024



(Uzun et al. 2013). Non-digital games, unlike digital games, do not require electronic 

equipment and may be used in a variety of situations. Thus, Non-digital games are frequently 

utilized in STEM education and have been shown to improve learning outcomes (Mustafa et 

al. 2011; Liu and Chen 2013). Cook (2014) found that incorporating a role-playing game 

into chemistry classrooms helped students absorb science information about the chemistry 

of plastics. Another study utilizing Lego bricks to teach primary school kids science topics 

found that playing Lego cube increased both students' knowledge and problem-solving 

abilities (Li et al., 2016). Morris (2011) made a research using a card game to assist students 

remember chemical formulae and discovered that it efficiently enhanced learning. Although 

the effectiveness of employing educational games to help students learn has been studied in 

the past, few studies have compared the learning impacts of digital and non-digital games. 

Researchers made a comparison between standard educational methodologies and game-

based learning. See Brom et al. (2011) and McLaren et al. (2017). The effects of the solitary 

player condition and the cooperative condition were compared in earlier studies on a 

particular game type, such as digital games (Chen et al., 2015; Chen and Law, 2016). 

However, little empirical study has been undertaken to compare the impact of digital and 

non-digital games on learning. Our study sought to determine if digital games had a greater 

impact on students' science learning than non-digital games (RQ). The purpose of this 

research was to look at how digital game-based learning affected primary school kids' 

scientific learning and self-efficacy in the process of learning . We conducted an experiment 

to assess the impact of digital versus non-digital game-based learning. The research 

questions that led to the study were as follows: 1. Do digital games outperform non-digital 

games in terms of student science learning? 2. Do students who play digital games have 

stronger self-efficacy than students who play non-digital games when learning about 

science? 

Self-efficacy and game-based learning:    

A great instructional game should have appropriate hurdles that offer pupils a feeling of self-

efficacy. Self-efficacy is the belief that one is inherently capable of achieving one's goals. It 

demonstrates how confident pupils are in their capacity to control their own motivation, 

emotions, and behavior. Research has shown that learners with a high level of self-efficacy 

get higher learning results. The impact of game-based learning on students' self-efficacy has 

been studied by many researchers. For example, including computer games into science in 

schoolroom primary schools increased students' confidence in their ability to use computers 

for learning. discovered that role-playing games improved students' self- efficacy in 

performing health instruction in a study of nursing students utilizing schoolroom simulation. 

When contrasted to the conventional teacher-directed lecture technique, game-based 

learning can successfully increase students' self-efficacy in learning. Thus, effective 

integration of educational games into the classroom can enhance students' learning outcomes 

and sense of self-efficacy. Previous research indicates that when compared to standard 

lecture methods, game-based learning boosts students' self-efficacy in learning. There might 

be several benefits to educating through educational games. In contrast, little research has 
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investigated how digital and non-digital games improve learners' self-efficacy. Although 

game-based learning methodologies may be used for both digital and non-digital games, the 

gameplay and gaming experience differ significantly.   

 

Summary:    

Game-based learning is to improve students' knowledge and skill development by creating 

learning environments with digital or non-digital games. According to earlier studies, 

students' performance or efficacy in learning was positively impacted by game-based 

learning. Additionally, game-based learning has been shown to increase students' learning 

efficacy. The majority of earlier research examined the benefits of game-based learning over 

traditional teaching methods, whether digital or analog games were used. Few people have 

compared the two categories of games. This study investigated how game-based learning 

affected the science knowledge and learning self-efficacy of Egyptian primary school pupils. 

To investigate the effects of digital and non-digital game-based learning, we performed an 

experiment.  

 

2. Methods of research and the tools used:   

Participants:   

This research involved three classes of fourth-grade students from Cairo. At this primary 

school, the fourth grade was split into eight classrooms. In this research, selected at random 

three classes as research subjects, each with around 40 students (see Table 1), and we 

recruited 10 students from each class. The average age of students was between nine and ten 

years old. They all had some prior experience with game-based learning (approximately once 

or twice every term). In this study, the scientific concept taught to students was the Senses, 

which includes three major parts: (1) Identify the number of senses (2) Mention the five 

senses (3) Recognize the function of each senses.   

Research design and procedures:  

This research followed a Design experimentation. Students in the three classes had various 

educational techniques.  (see Table 1). Students in class A utilized a digital game, whereas 

students in class B utilized a non-digital one. Class C served as a command group, utilizing 

the standard lecture style. The same instructor taught all three classes .The digital game by 

class A was called five senses. It is a free online website (see Fig.1)  . This science game for 

students explore the concept of the five senses. Players see a brief introduction discussing 

the five senses. After the introduction, students are asked to identify the function of each 

sense. (Figure1. presents screen shots of five senses. In this study, students of class A played 

this game in class. The non-digital game utilized by class B was learn the five senses game 

from the Egypt Company Nilco. This game uses puzzles and other game tokens to teach your 

child about their five senses and what they do. (see Fig. 2).   
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Table 1: Groups and interventions  

 Natural class      

   

Class A     Class B     Class c  

 Number of students     40     40     40  

Type of game      Digital      Non-digital       Non   

   

   

 

https://www.abcya.com/games/five_senses      

Fig. 1 Screen shots of five senses game                                    Fig. 2 Nilco non digital game              

  

The two games both have pictures about senses and information about the function of each 

sense. The fundamental idea of the two games is similar,the player needs to use a game card 

to reach the function of the senses. Both of these games are excellent for imparting scientific 

understanding about senses, including how the ear, nose, and eyes work. The method of 

obtaining information is the primary distinction between the two games. While the digital 

game Five Senses requires players to click on the appropriate sense, the non-digital game 

Nilco lets players discover the function by installing the puzzle. A control group also learned 

about the senses through conventional lecture instruction. The same teacher gave a 30minute 

class on the senses to each of the three student groups. Prior to class, students completed the 

pre-test. Second, the class began to be attended by pupils. The teacher spent around 10 

minutes explaining the subject, learning objectives, and learning exercises, and game rules 

to the two game-based learning groups. Students then began to play the game and learn about 

the functions of the senses. The teacher offered assistance when needed during the game 

session. The teacher played the game with the students for about fifteen minutes, at which 

point they had a discussion about what they had learned and a summary of the course 

material. The instructor also spent roughly ten minutes outlining the subject, learning goals, 

and assignments regarding the functions of the senses for the control group, which was the 

traditional lecture group. The instructor next gave some illustrations of how senses work. 

Afterwards, the instructor gave a brief overview of the course material and spent ten minutes 
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talking with the students about the role of the senses. Students took the post-test following 

class.   

 

Measurements:   

The test employed in this study served as an assessment tool. Because this research only 

focused on one subject, the senses, the assessment instrument was solely comprised of 

questions related to the concept it taking into consideration the individual differences 

between students, this study used a test to measure the efficiency of the method used. The 

test consists of a set of 15 questions about the explained concept “senses” -multiple choice, 

true or false, fill in the blank -Five of them are simple questions, seven intermediate 

questions, and three questions are advanced questions. One of the three questions is essay 

question to evaluate the self-efficacy. So, all the students of the three groups took the same  

test to assess the effectiveness that each method achieved, see Table 2. 

 

Table 2:  Achievements of the methods  

Student’s score   Achieving level of the method  

1:2 out of 15 Below Low achieving level  

3:5 out of 15    Low achieving level  

6:12 out of 15   Moderate achieving level  

13:15 out of 15   Advanced achieving level  

  

Results:   

In this study 30 students took a test about the senses concept as mentioned before they all 

have the same test but they performed differently. when the results were collected from the 

students and compared to each other. It was found that the highest score percentage belonged 

to students of the (A) group. Show in ( table 5). As for group (c), their results were lowest  

in the exam results, as shown in (table 4).  
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Table 3: Traditional lecturing group    

    Number of students                       score          Achieving level  

2 (20%)                          1:2  Below Low achieving 

level  

5 (50%)                         3:5  Low achieving level  

2 (20%)                        6:12  Moderate achieving level  

1 (10%)                      13:15  Advanced achieving 

level  

 

Table 4:  non-Digital games group  

   Number of students                       score        Achieving level  

1 (10%)                         3:5  Low achieving level  

6 (60%)                       6:12  Moderate achieving level  

3 (30%)                        13:15  Advanced achieving 

level  

 

Table 5: Digital games group (A)   

Number of students   score          Achieving level   

1 (10%)                       6:12  Moderate achieving level  

9 (90%)                    13:15  Advanced achieving 

level  

  

Compared to traditional teaching methods, game-based learning methods have been shown 

to have positive effects on students' learning in science.  

5. Discussion:  

Based on game through, our results showed that that both groups were in a better position 

than the average conference group. This agrees with previous research findings. Many 

empirical research have demonstrated that students do better in game-based learning courses 

than in traditional lectures. According to constructivism, learning is more successful when 

new information is actively produced than when it is passively absorbed. This point of view 

holds that game-based learning creates an environment where students can improve their 

understanding of scientific subjects. Students use their knowledge to solve problems and 

complete tasks while they play games. Conventional lectures can cause students to learn 

passively and not acquire new information. to apply problem-solving techniques. In light of 

this, game-based learning fosters a learning environment where students can actively 

construct the meaning of scientific findings. Students must use what they have learned to 

overcome obstacles and solve problems when they are playing. On the other hand, most 

students at a lecture are passive learners who do not need to apply new information to solve 
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issues. It follows that the lowest learning outcomes were attained by the traditional reading 

group. Our research also showed that there were no appreciable variations in students' 

scientific learning between the digital game group and the non-digital game group. 

According to the results, digital and non-digital game have similar positive effects on 

students' learning of scientific concepts. Whether a game is played on an electronic device 

is the primary way that digital and non-digital games differ from one another. The rules and 

content of a digital educational game could be the same as those of a non-digital one. The 

study found that the game material, laws, and other aspects of the non-digital Nilco senses 

game and the digital Five Senses game were remarkably similar. Therefore, it's likely that 

both exercises will be adequate to assist pupils in understanding and gaining the science 

concept of the senses. The effectiveness of digital and non-digital games is similar in this 

situation.  

Implications:  

Based on our results, We provide two suggestions for academics and educators who are 

interested in game-based learning: First, given the benefits of digital games, we urge that 

academics and educational game developers create and develop additional digital games to 

aid in the teaching of scientific information. Today, students and teachers have access to 

digital devices. As digital natives, students are used to using digital devices. Our results 

suggest that digital games can have a favorable impact on both students' academic 

performance and self-efficacy. Therefore, We believe that producing more digital games for 

scientific instruction would improve educational quality. Based on our findings, We offer 

two techniques to creating digital learning games. First, it is vital to provide kids with 

immediate feedback so that they may reflect on their play and learning. Second, digital 

games should have features for Automated data collecting and analysis, allowing teachers to 

monitor students' learning progress in the present moment. We believe that digital games 

with these elements can enhance scientific education and learning. Second, we advocate 

creating Educational development programs centered on incorporating instructional games 

into the classroom. In comparison with traditional education, game-based learning has 

several advantages, including increased student self-efficacy, improved academic 

achievement, and so on. However, instructors may lack expertise about how to incorporate 

game-based learning into their instruction. Incorporating educational games into lectures is 

difficult since it involves not just fundamental information but also understanding about 

games and how they might be integrated. That is why we feel that professional development 

programs for learning games are critical for instructors who intend to employ educational 

games. Ongoing professional development courses should focus on game-based learning to 

help teachers acquire the knowledge and skills needed to effectively introduce educational 

games into the classroom.  

   

6. Conclusion:  

To sum up, teaching science and assisting students' learning are greatly enhanced by 

game-based learning. Few studies have examined the differences in impacts between 
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digital and non-digital games, despite prior studies reporting that game-based learning 

had favorable effects on students' learning performance and self-efficacy when 

compared to other methods. The impacts of game-based learning on scientific learning 

and learning self-efficacy among Egyptian primary school pupils were investigated in 

this study. Our goal is to determine how students' performance is affected by digital 

game-based learning through an experiment. Based on our findings, students in both 

digital and non-digital game groups engaged in game-based learning considerably 

outperformed the traditional lecture group in topic knowledge assessment and self-

efficacy. Self-efficacy was substantially greater among the students in the digital gaming 

group than the non-digital group.  

  

Future research directions:   

This research has significant restricted. First and foremost, the sample was quite modest size. 

We had an average of 40 pupils in each class. We use a modest sample size to ensure that 

our study is sufficient; nonetheless, the applicability of our findings may be limited. In the 

future, we plan to duplicate our experiment in other schools with more children. Second, our 

trial focused just on one scientific idea and did not investigate the long-term consequences 

of other types of games. In this study, we looked at students' sensory learning and evaluated 

their learning and self-efficacy. However, if game-based learning is utilized to teach many 

scientific topics, the two types of games may have distinct impacts.   
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	Abstract
	This research aims to analyze the chemistry section in the preparatory school first-grade science book from an objective point of view. The analysis focuses on the contents in terms of the extent to which it achieves its educational objectives and wha...
	Key Words: Science book, Preparatory stage, objective analysis, technical analysis.
	2. LIFE APPLICATIONS: -
	o The first activity explains that matter consists of molecules.
	o The second activity explains the movement of molecules.
	o The third activity explains the interspace between molecules.
	o The fourth activity explains the forces of attraction between molecules.
	3. MODIFICATIONS AND ADDITIONS: -
	o This comparison helps the student understand the differentiation of the properties of matter into the three states of matter easily, instead of giving him all the information on a different page. This makes it difficult for him to collect the proper...
	o In objective 9 (show some economic benefits of some elements) nothing has been mentioned about it, so a few examples shall be added to clarify  that: -
	• Iron: Iron is the most widely used metal in the world. It is used to make steel which is used in construction, machines, cars…etc.
	• Copper: Copper is used in wiring, electrical circuits, and plumbing.
	• Lithium: Lithium is a light metal that is used in batteries for electric vehicles and electronic devices. Lithium is also used in some medications.
	• Gold: Gold is a precious metal that is used in jewelry, investment, and electronics.
	o Addition of some QR codes to clarify some of the life activities: -
	• This video shows and explains the motion of molecules mentioned in Activity No. 2.
	• This video shows and explains the intermolecular spaces among molecules mentioned in Activity No. 3.
	• This video shows and explains the intermolecular forces among molecules mentioned in Activity No. 4.
	4. QUESTIONS: -
	1. What is a molecule?
	2. What happens when you put potassium permanganate in a glass of water? and why?
	3. What happens to the level of water when you dissolve grains of sugar into a glass of water? Why?
	4. Compare between the attraction force among molecules found in Iron, Water, and carbon dioxide?
	5. What is the effect of heating on molecules of a solid and liquid substances?
	6. Define the meaning of element and compound? And mention some examples?
	7. Design preliminary models for elements and compound molecules of Oxygen, water, hydrogen chloride, and ammonia molecules?
	8. What are the economic benefits of iron, and copper?
	9. choose the correct answer: Properties of molecules in matter are……….
	a. Molecules in matter are in constant motion.
	b. Molecules in matter are in temporary motion.
	c. There are spaces between molecules in matter
	d. a and c together)
	10. Compare between the state of matter in the solid and liquid states?
	2. LIFE APPLICATIONS: -
	3. MODIFICATION: -
	4. QUESTIONS: -
	1. The chemical activity of the element depends on the number of: -
	a. Neutron.
	b. Electrons in the outer level.
	c. Levels filled with electrons.
	d. Proton.
	2. The sum of the number of protons and neutrons in the nucleus of the atom is known as: -
	a. Atomic number.
	b. Mass number.
	c. Valency.
	d. Density.
	3. Give reason for: -
	4. Results of Research
	First: objective analysis
	It is clear from the questionnaires that:
	The general average for achieving the objectives = 2.56
	Second: technical analysis
	The general average for the technical part = 2.52
	5. Interpretation of Results
	According to the three-point Likert scale
	The value of the general average for achieving the objectives means that the objectives are achieved to a high degree (85%) and the value of the general average for the technical part means that is satisfied to a high degree (84%).
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