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Abstract 

The current research aims to find the effect of virtual trips on lateral thinking and achievement of 

1st-year intermediate school students in chemistry. So (65) female students studying in one of 

Baghdad's public schools were randomly selected as participants. The class was randomly divided into 

two groups, the experimental group which represented the Virtual Field Trip (VFT), consisting of (33) 

participating female students, and the control one, which consisted of (32). Researchers combined two 

research tools, the lateral thinking scale consisted of (30) items that included lateral thinking skills 

[thinking outside the box, critical analysis, creativity, orientation towards solutions]; and the 

achievement test consisted of (40) objective multiple-choice items with four alternatives. The results 

showed that the use of (VFT) enhanced the chemistry achievements, and recommended conducting 

more comprehensive educational experiments related to males to confirm the results of the study and 

expand the scope of this new education. 

Keywords: Virtual trips VT, lateral thinking, achievement, students, Middle School 

1. Introduction  

The College of Education for Pure Sciences in Baghdad has achieved great developments in various 

fields, including computer laboratories, teaching techniques, curricula, and practical exercises. More 

recently, given the limited access and opportunities available to Iraqi students to visit famous sites, this 

study offers the possibility of exploring many of these sites virtually via the Internet. The advancement 

of educational technology in recent years has led to interest in teaching methods integrated into the 

curriculum, including the use of virtual technology, due to its ability to provide flexible scheduling, 

reduce environmental impact, and provide information without physical restrictions. Specifically, 

virtual field trips mimic real-life trips online, it is a relatively uncommon technique in chemistry 

education and is largely unfamiliar to Iraqi students. Virtual reality requires the creation of a variety of 

educational devices, such as virtual reality glasses that are very affordable, such as Google Cardboard, 

which provides fun interactive educational experiences, and interactive simulation laboratory teaching 

platforms. The concepts of virtual reality and virtual tours (VTs) have received significant focus in 

various industries, including tourism, education, construction and entertainment (Majeed, 2022; 

Al-Ansi et al., 2023). In the field of science education, virtual trips provide learners with the 

opportunity to participate in virtual experiences that are more flexible and convenient than familiar 

on-site activities. Access to virtual equipment can significantly reduce the cost and logistical barriers 

associated with physical activities. This adaptability allows for adapting to new educational objectives 

and enhancing teaching methods (Klippel et al., 2020).  

In addition, VTs can expose students to more content and introduce more experimental procedures that 

would otherwise be limited. The virtual experience of teaching content addresses the diversity of 

students' backgrounds. Students can personally engage in a wide range and meaningful educational 

experience at home or abroad. Teaching in science, sensing, tools and paraphrasing follows (Petersen et 

al., 2020).  

The virtual experience is more effective than the explanation, as students interact differently with 
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virtual learning compared to physical learning (Al-Nouri, 2014). Through virtual travel experiences, 

they study real-world situations and make decisions in virtual situations (Seifan et al., 2020). Through 

this experience, students gain a mixed variety of perspectives on everyday life or mechanical processes, 

which enables them to make some connections and provides fertile ground for lifelong learning (Dede 

& Richards, 2020). Virtual reality (VR) technology has developed rapidly in recent years. The rapid 

technological development of virtual reality has created exciting opportunities in the reality of teaching 

and learning (LegeEuan & Bonner, 2020). So one of the characteristics of VR is the ability to simulate 

real-world experiences, researchers consider VR an effective tool for enhancing students' learning 

experiences, increasing student engagement, and expanding classroom walls (McGovern & Moreira, 

2020). Virtual reality is not limited by time and space, and there are no restrictions to affect any 

student's learning; and VR technology allows students to focus on important learning content through 

VR emotions and encourages students to become more proactive in exploring the subject (Asad et al., 

2020).  

The modern educational environment requires the development of higher-order thinking skills for 

students, such as problem solving, lateral and critical thinking, decision-making, metacognitive 

thinking, and communication skills (ALRikabi, 2021; Ameen, 2024). It is an important role of 

education to guide students in obtaining opportunities, the contemporary approach to teaching 

chemistry has moved beyond monotonous lectures given by professors. This is a new interactive 

method that often takes place outside the confines of the traditional classroom. These trips aim to 

enhance scientific understanding through hands-on experiences. While these physical field trips 

provide students with valuable knowledge and skills not typically obtained in a formal classroom 

setting, they also come with significant direct and/or indirect costs for both students and teachers in 

Iraq. The field of chemistry education, especially in the educational field in Baghdad, is guided by 

experienced chemistry teachers who invite comprehensive field trips for students (Treiblmaier et al., 

2018). The trips are limited to visiting places or factories for recycling waste, especially aluminum, and 

extracting noble elements, as well as university research laboratories, which are restricted due to safety 

and security concerns. Considering these restrictions, there is a quest for educational trips that go 

beyond the constraints of traditional field trips and have the potential to enhance academic achievement 

and lateral thinking skills.  

Online Journeys provides a new approach for students to delve into online experiences. Not every 

academic field can easily incorporate traditional field trips, especially in the field of experimental 

science that focuses on microscopy. Real-life trips to industrial environments or chemical facilities may 

pose potential risks to inexperienced students (Jiangyue et al. ,2022); logistical obstacles often hamper 

the feasibility of traditional field trips. While researchers often explore changes and innovations in 

actual field trips, there is a paucity of studies that address new experiences using virtual field trips 

(Landa et al., 2020). While previous studies have emphasized the potential advantages of virtual field 

trips for educational purposes, their integration into global curricula remains limited, with the reasons 

behind them not being fully explored in the existing literature (Klippel et al., 2020). Virtual field trips 

hold promise for enhancing students' understanding of their studies by making connections between 

lessons and different objects, locations, or environments. Educational trips or simulation experiments 

can provide valuable learning opportunities by immersing students in authentic, real-world scenarios 

within the scope of chemistry experiments that would pose safety risks or incur high expenses if 

conducted in a traditional laboratory setting. This study Virtual Journeys for Chemistry offers abundant 

opportunities for active learning across diverse learning environments. Chemistry in general serves as 

the foundational foundation for the chemical components that are integrated into both biology and 

health sciences at all levels of education. Teachers find it necessary to incorporate chemical principles, 

such as polarity and intermolecular forces, to capture students' interest. An important educational role is 

to guide students to opportunities to engage in the development and application of higher order 

thinking skills. Using virtual reality, students use cognitive imagination to understand abstract concepts, 

reducing the gap between abstract concepts and learning practice (Pflieger et al., 2024). The virtual 

experience of teaching content addresses the diversity of students' backgrounds. Students can 

personally engage in a wide range and meaningful educational experience at home or abroad. Teaching 

in science, sensing, tools and paraphrasing follows (Chen & Liu, 2020).  
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The virtual experience is more effective than explanation, as students interact differently with virtual 

education compared to teaching physical events. Through virtual experiences, they study real-world 

situations and make decisions in hypothetical situations. (Papadakis & Kalogiannakis, 2020).  

Although chemistry is an exciting basic science and its influence is evident in regular activities, many 

students generally show a lack of interest in the obstacles facing society. The results can be useful to 

researchers, policy makers, teachers, educators, parents and the local community so the purpose of this 

research is to examine the importance of virtual field trips. (VFTs) in enhancing chemistry achievement 

results among first-class intermediate female students, as well as their lateral thinking, compared to 

students who study using traditional methods. The researchers used the experimental method and to 

achieve the objectives of the study, so they posed the following research questions: 

(a) Are there statistically significant differences at α ≥ 0.05 in chemistry achievement between the 

control group for the virtual trips and the experimental group that used field trips for female students? 

(b) Are there statistically significant differences at α ≥ 0.05 in lateral thinking between the control 

group for the virtual trips and the experimental group that used field trips for female students? 

2. Theoretical Framework 

2.1 Cognitive Learning Theory 

Which aims to discover the factors that contribute to an individual's knowledge and understanding. The 

central question of cognitive theory is twofold: To what extent learners learn best with the following 

factors: principles (form/background, multiple representations, context, differences between experts 

and novices, metacognition), clear examples, concrete support, initial questions and diverse learning 

conditions (Schneider et al., 2022; Hassan, 2023). The principles of cognitive learning will be reflected 

in the design of educational materials used in the study in unconventional ways. These materials are 

specifically designed for a digital (virtual) chemistry learning environment. The virtual lesson design is 

an attempt to activate students' prior knowledge (Theory of Mind) because this theory has become a 

subject of great interest in the design of educational materials (Han, 2020). 

The new design will activate teachers and students and based on constructivist theory; students will try 

to create a mental image of things around them to help them learn chemistry. Hence, to create 

something, learners must try (Seifan et al., 2020). In the study, the effort is focused on three methods. 

For example, visual contact leads to better learning outcomes for students. Default 3D mode. The third 

dimension in virtual VFT is 3D chemistry. Combined with students' understanding and explanation in 

VFT audio communication, the outcomes of the lessons were enhanced (Kim et al. 2022).  

In chemical language, making comparisons and contrasts between different elements or topics is known 

as lateral thinking. This is because language and thought are difficult to separate. Lateral thinking is 

useful in both subjects and to help students who have linear thinking (Ezzel-deen, 2023). That learning 

must be observed in carefully controlled atmospheres and that the emphasis on the student's mental 

processes is never obvious. Learning cannot be separated from the cognitive process. Researchers 

studying cognitive development have assumed that the different stages of development are driven by 

interactions between a person, his or her social companions, and cultural tools. A person's internal state 

is critical, where thinking, problem solving and logical thinking are concerned. Knowledge ownership 

is mentioned as an individual's cognitive acquisition by (Romisowski & Mason, 2004). Cognitive 

processes are used to process, store, and use information (Kucharska & Erickson, 2023); also uses 

symbolic processes to represent information, rather than neural connections. In a series of computer 

networks using symbolic processing, the choice of this type of representation depends on the purpose 

of the learning environment designers (Castro & Siew, 2020, Al-Malah, 2023). 

In the context of this study, cognitive learning theory allows us to see the effects of virtual field trips on 

a person's mental processes, with a particular focus on gaining new knowledge and improving lateral 

thinking abilities, Virtual Field Trip is a website with images and sounds of real places (Patiar et al., 

2020, Alnoori, 2024).  

Some of the websites are multimedia presentations, but most are photo archives. These websites are 

great for showing students places they wouldn't have had a chance to see otherwise, how big the places 
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are, and what they look like. Allows students to recall information and examine local sites to create 

their own virtual field trip (Liu et al., 2022).  

2.2 Constructivist Theory  

The importance of this theory is that the learner will understand new knowledge easily and effectively 

through learning that is based on discovery, practical activities, and searching for solutions to problems 

as an active learner. Moreover, this theory bases its principles on how the acquisition of new 

knowledge is linked to the learner’s previous experience. In addition, knowledge is constructed through 

the learner's attempts to organize new knowledge by linking it to previous knowledge (Klippel et al., 

2020).  

The principle of this theory explains the different learning experiences of individual learners. The 

virtual field trip is consistent with the principles of the theory, and one researcher concluded that 

learning based on constructivist learning theory would have a positive impact on the learner’s 

achievement and previous experience and would also contribute to changing the educational trip for the 

better as it is an active process. And effective (Makransky & Mayer, 2022). Also it explains the 

different learning experiences of individual learners. According to (Ertmer & Newby, 1993), the virtual 

field trip is consistent with the principles of the theory, and one researcher concluded that learning 

based on constructivist learning theory would have a positive impact on the learner's achievement and 

previous experience and would also contribute to change the educational trip for the better as it is an 

active process and effective. 

2.3 Previous Studies 

2.3.1 Virtual trips: including 

- (Al-Juhani, 2016) “The effectiveness of the strategy of cognitive trips via the web in academic 

achievement and attitude towards science among fourth-grade female students.” This study showed that 

using these cognitive strategies through the web improved academic achievement and attitude toward 

science. 

- (Mohamed, 2018) “Lateral thinking and its impact on improving problem-solving skills among 

secondary school students.” The study sample consisted of 200 high school students in different 

schools. The study showed that training students to use lateral thinking led to a noticeable improvement 

in their problem-solving skills. Problems. Students who received training in lateral thinking were more 

able to think in unconventional ways and find innovative solutions to the problems they faced. 

- (Mabad, 2019) “The effectiveness of cognitive trips via the web (individual/collaborative) in 

developing teaching competencies and satisfaction with the e-learning environment among student 

teachers at Suez University.” The study sample was 145 male and female students at Suez University, 

who contributed to improving teaching competencies. Satisfaction with the e-learning environment 

among student teachers. 

Studies on virtual field trips have found that virtual field trips are just as fulfilling as a traditional field 

trip. In addition, the practical lessons in the real environment and the practical lesson that takes place in 

the virtual environment of the field trip affected the students’ achievement. Bock (2009) reported the 

results of a field experiment examining the effects of an educational tool to support science inquiry 

learning known as “virtual field trips” on school students’ science achievement, perceptions of science 

learning, memories, and interests (Akman, 2023). 

2.3.2 Lateral thinking, including:  

- (Abdel Ghaffar & Mahmoud, 2016) “Creative and lateral thinking in solving problems and their 

relationship to some demographic variables.” The study sample was composed of 656 male and female 

students from the first- and third-year levels from different Egyptian universities (Ain Shams, 

Menoufia, Al-Azhar); it showed that the college sample was characterized by a low level of creative 

and lateral thinking ability, while there was a high level of problem-solving ability. 
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2.4 Virtual Field Trips in Education  

Virtual field trips (VFTs) allow students to explore any physical or non-physical location around the 

world without having to physically leave the classroom. In doing so, regardless of the level of FIR 

visited (i.e. flora, fauna, geological, historical or industrial), Especially in times of virus outbreaks, 

cost-cutting, equal access to parts of the world that students may never visit (NG,2023). However, the 

development and dissemination of (VFTs) does not come without its own challenges, for example, 

moving away from ideals such as receiving fewer grants or in-kind donations, timeliness, coordination, 

and disparities between those who are not computer literate and those who are not. On the mobile 

phone, avoiding the computer if it is not available to some, and the like (Doore & Baughman, 2023). 

Thus while the literature agrees that VFTs conducted for school-age students are recommended as a 

preparation guide before taking a field trip during or after visiting a specific physical site, little research 

has been conducted on investigating virtual tours for immersion in laboratory work. 

One of these is if participants using VFTs are likely to change their subject/technique choices in future 

choices in the same field, an effective way to boost student morale is to suggest a planned field trip to 

be taken later in the semester at school or in It's time for the students themselves to come. themselves. 

Chemistry education is concerned with finding new ways to teach simple scientific theories to students 

who need to use their knowledge in their daily routine. To be able to adapt these theories to many 

different scientific issues, students need to find a way of learning that helps them generalize the 

direction of chemistry theories.  

2.5 Lateral Thinking in Education 

Awareness of lateral thinking in education refers to creativity. Teachers cannot teach critical thinking 

using a set method or a step-by-step program. Therefore, stimulating and engaging creative and lateral 

thinking is essential to implementing a successful critical thinking program. The focus will be on how 

to get students to think creatively, innovatively, and divergently. They face many alternatives in 

different ways. Creativity is viewed as a person's ability to produce innovative, different, unusual, 

playful, imaginative and abstract ideas, as well as according to the principles or problems he faces. 

Such creative thinking is directed towards exploration, sensitivity (flexibility) and originality) (Sawyer 

& Henriksen, 2024). While lateral thinking is the process of exploring a problem by exploring different 

alternatives. Lateral thinking is future thinking. Thinking outside the box moves the basis of lateral 

thinking from effect to cause to come up with new ideas, with the premise that there is no relationship 

between cause and effect, and there is no sequence of rule-based thinking (Mustafa & Hedaya, 2020).  

Lateral thinking will not change facts or assumptions, it is a way of dealing with facts and arriving at 

rational and complex conclusions. In other words, lateral thinking is an approach used to explore new 

and innovative ideas in the world of education (Srikongchan et al., 2021). Using lateral thinking is very 

useful in educational materials so that students are active and creativity oriented. It is a fun, creative, 

and multidisciplinary mental activity that is not bound by common sense or standard logic (Tang et al., 

2020). Lateral thinking is a way to learn science; it can be defined as a method of finding a solution to a 

problem by changing the usual way of thinking and not involving precise or scientific thinking. We 

propose for the first time lateral thinking tests as an additional tool for diagnosing achievement in 

chemistry in University of Baghdad. 

3. Methodology 

This research uses two main dimensions to support the goal of achieving the best impact of using 

virtual reality field trips in teaching chemistry: lateral thinking skills and achievement in chemistry; and 

the extent to which they are affected by reality. Using experimental design; this research aimed to study 

the impact of virtual field trips (VFTs) supplemented with Hyper Videos on the lateral thinking skills 

and the achievement of chemistry among first-class middle school female students in Al-Karkh 

Al-Awal / Baghdad – Iraq (Hammadi, 2023; Hassan, 2023). The actual research design included 

following the experimental study. Virtual field trips were used. Here in this research, the VFTs 

application “studio. panoee. projects” is used and the Virtual Field Trips application is also used. As an 

alternative to traditional field trips to chemical production plants and to chemistry laboratories, it 

allows students to explore these places in a way that makes the lessons interactive and engaging. It 
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includes videos, links to additional resources, and pictures. It helps students’ interest in the subject, and 

activities that should be learned and taught traditionally are also considered. On the other hand, the 

control group was taught using the traditional teaching method. The lessons were taught using 

PowerPoint, textbooks, worksheets, blackboards, and teacher statements for the control group (Taban 

& Mİmamoğlu, 2023).  

The research population was chosen from first-year middle school students (aged 12 to 13 years). It 

consisted of 65 female students from a school in Baghdad-1st Al-Karkh /Iraq, in the academic year 

(2021-2022). The participants were female students in the first year of secondary education. 

The 1st tool was a measure of lateral thinking that included (30) items of the cognitive, skill, and 

emotional aspects. The 2nd was achievement test included (20) multiple-choice and true-false items that 

included the lessons of the third unit. The test was developed by researchers in collaboration with 

chemistry teachers 

4. Discuss and interpret the results 

The collected data were analyzed using the Statistical Program for the Social Sciences (SPSS) version 

23.0.  

As in table (1) the arithmetic mean for the experimental group was (29.01), while the control group was 

(17.6), and the calculated Mann-Whitney value (79.5) was smaller than tabulated, and the z-value was 

(4.15) larger than tabulated. These results indicate that there is a statistically significant difference at 

the level (0.05) in favor of the experimental group that was studied according to virtual trips, and thus 

the null hypothesis is rejected. 

 

Table 1. The achievement scores of students  

Groups No. Median Rank Sum 

Mann-Whitney 

U Value 
Z-Score Statistical 

Significance 
Cal. Tab. Cal. Tab. 

Exp. 31 29.01 725.4 
79.5 182 4.15 1.96 

statistically 

significant Students 34 17.6 582.6 

 

It was shown in table (2) that the arithmetic mean for the experimental group was (30.41), while the 

control group was (20.61), and the calculated Mann-Whitney value (108) was smaller than tabulated, 

and the z-value was (3.525) larger than tabulated. These results indicate that there is a statistically 

significant difference at the level (0.05) in favor of the experimental group that was studied according 

to virtual trips, and thus the null hypothesis is rejected. 

 

Table 2. The lateral thinking scores 

Groups No. Median Rank Sum 

Mann-Whitney 

U Value 
Z-Score Statistical 

Significance 
Cal. Tab. Cal. Tab. 

Exp. 31 30.41 525.4 
108 182 3.525 1.96 

statistically 

significant Students 34 20.61 582.6 

 

The results indicate that there is a significant difference between the proportion of the experimental 

group and the proportion of the control group, which can be directly attributed to the use of virtual field 
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trips. The comparison between pre- and post-VFTR measurements highlights this gain in statistical 

significance. The current study demonstrates the overall importance of virtual field trips for 

achievement in chemistry. With an increase in performance for the experimental group, compared to 

the control group, which means that virtual field trips can improve the level of understanding of the 

secondary stage. Chemistry, at least in theory, and promoting the achievement of what female 

secondary school students are expected to achieve in the chemistry subject of the first stage of the 

secondary level. 

5. Conclusions 

Virtual field trips have an impact in creating a state of integration between the home, the student, and 

the external environment, and moving the student from a state of inactivity to higher levels of creativity, 

which facilitates learning new phenomena. Using virtual field trips is an effective educational strategy 

to enhance cognitive learning skills. Virtual field trips are more effective in achieving chemistry among 

first-year middle school female students in Baghdad, Iraq than traditional trips and have a significant 

positive impact on lateral thinking skills. Traditional applications led to emotional exhaustion among 

first-year middle school students in the chemistry experiment, while virtual factories tried to teach them 

new information about the entertaining experiment. The use of interactive and attractive educational 

technology and enjoyable contexts is beneficial. This offers the possibility of replicating the study in 

introducing new chemistry-related curricular components into different educational institutions, such as 

incorporating similar educational settings into undergraduate programs. 

Conducting further future research beyond the group of first-year intermediate female students to 

include other levels in schools and males. Those who have smart devices and are proficient with 

scientific instrumentation should also be included in the research to show the actual scope of VR 

around the actual field trip. Educators must integrate virtual field trips as an integrated part of the 

chemistry curriculum and educational practices for all seventh-grade female students in Baghdad in 

general and in the middle school in particular. By creating a unit that contains a few virtual field 

programs prepared for secondary school students in the form of an appendix found in electronic 

educational books, including video and narration. An intensive training program must be provided to 

teachers in the field of educational technologies to enable them to employ virtual field trips as an 

effective innovative strategy for teaching and learning chemistry and science in general. 

References 

Abdullah M. Al-Ansi, Mohammed Jaboob, Askar Garad, & Ahmed Al-Ansi. (2023). Analyzing 

augmented reality (AR) and virtual reality (VR) recent development in education. Social Sciences 

and Humanities Open. https://doi.org/10.1016/j.ssaho.2023.100532 

Agustian, H. Y. (2020). Students' learning experience in the chemistry laboratory and their views of 

science: in defence of pedagogical and philosophical validation of undergraduate chemistry 

laboratory education. ed.ac.uk. http://dx.doi.org/10.13140/RG.2.2.29673.44641 

Akman, E. (2020). The effect of educational virtual reality game on primary school students' 

achievement and engagement in mathematics. Interactive Learning Environments academia.edu. 

https://doi.org/10.1080/10494820.2020.1841800. 

Al-Ansi, A. M., Jaboob, M., Garad, A., & Al-Ansi, A. (2023). Analyzing augmented reality (AR) and 

virtual reality (VR) recent development in education. Social Sciences & Humanities Elsevier. 

https://doi.org/10.1016/j.ssaho.2023.100532 

Al-Juhani, & Taghreed Tarrish Ali. (2016). The effectiveness of the strategy of cognitive trips via the 

web in academic achievement and attitude towards science among fourth-grade female students in 

primary school. Journal of the Faculty of Education, Assiut University, 32(3). 01.01.01/11211.0  

Alnoori, Najwa Abdulmunem Jasim. (2014). The effect of the virtual laboratory on the achievement of 

practical analytical chemistry and technological awareness among students of the College of 

Education for Pure Sciences. Unpublished master’s thesis, University of Baghdad / College of 

Education for Pure Sciences, Ibn al-Haytham. Unpublished master's thesis. 

https://doi.org/10.1016/j.ssaho.2023.100532


www.stslpress.org/journal/iecs           International Education and Culture Studies            Vol. 4, No. 4, 2024 

8 

Alnoori, Najwa Abdulmunem Jasim. (2024). The Effect of the (SPIDER E-MODEL) on the 

achievement of chemistry and Design thinking among second-grade female students.. (IJHER) 

International Journal of Humanities and Educational Research, Volume 6, Issue 4, August 2024 

ALRikabi, H. (2021). Tactical Thinking and its Relationship with Solving Mathematical Problems 

Among Mathematics Department Students. International Journal of Emerging Technologies in 

Learning, 16(9), 247-262.  

Al-Sarry, M. J. S. (2022). A Future Vision of Mathematics Teacher Preparation Program at the 

Universities. International Education and Culture Studies (IECS), 2(1), 1-12. 

http://www.stslpress.org/static/upload/JournalArticle/IECS-V2N1-p1_7fer9Rs.pdf?version=1.0.0 

Areej Khuder Hassan, & Sabah Saeed Hammadi. (2023). The Effect of Cognitive Modeling in 

Mathematics Achievement and Creative Intelligence for High School Students. International 

Journal of Emerging Technologies in Learning (iJET), 18(09), 203-215. 

https://doi.org/10.3991/ijet.v18i09.39413 

Areej Khuder Hassan. (2023). Impact of Deep Learning Strategy in Mathematics Achievement and 

Practical Intelligence among High School Students. International Journal of Emerging 

Technologies in Learning (iJET), 18(06), 42–52. https://doi.org/10.3991/ijet.v18i06.38615 

Asad, M. M., Naz, A., Churi, P. (2021). Virtual reality as pedagogical tool to enhance experiential 

learning: a systematic literature review. Education Research International. 

http://dx.doi.org/10.1155/2021/7061623 

Castro, N., CSQ Siew - Proceedings of the Royal Society (2020). Contributions of modern network 

science to the cognitive sciences: Revisiting research spirals of representation and process. 

royalsocietypublishing.org. http://dx.doi.org/10.1098/rspa.2019.0825 

Chen, S. Y. & Liu, S. Y. (2020). Using augmented reality to experiment with elements in a chemistry 

course. Elsevier. http://dx.doi.org/10.1016/j.chb.2020.106418 

Dede, C., & Richards, J. (2020). The 60-year curriculum: New models for lifelong learning in the 

digital economy. - books.google.com. http://dx.doi.org/10.4324/9781003013617 

Doore, S. A., & Baughman, J. S. (2023). Access and Opportunity: Removing Barriers to a Discipline 

through.  

Duha Khalid Abdul-Rahman Al-Malah. (2023). Enhancement the Educational Technology by Using 5G 

Networks. International Journal of Emerging Technologies in Learning (iJET), 18(01), 137–151. 

https://doi.org/10.3991/ijet.v18i01.36001 

Ertmer, P. A., & Newby, T. J. (1993). Behaviorism, cognitivism, constructivism: Comparing critical 

features from an instructional design perspective. Performance improvement quarterly, 6(4), 

50-72. 

Ezzeldeen Ali Abdel Abdulmonem Mohamed. (2023). Using the Tidham Constructivist Model in 

Teaching Social Studies to Develop Lateral Thinking Skills. International Journal of 

Contemporary Educational and Human Sciences, No. 4. DOI: 10.12816/ijches.2023.315393. 

Gerardo, E., Gerardo, M., Cuauhtemoc, M., Cuauhtemoc, L., & Nevarez, L. (2019). An application of 

virtual reality in education: Can this technology enhance the quality of students’ learning 

experience?. Journal of Education For Business. 

http://dx.doi.org/10.1080/08832323.2019.1703096 

Hamid, Qadir, Al-Janazarah, Ahmed. (2020). The effectiveness of using virtual experiments in student 

learning in the general physics laboratory. Journal of Information Technology Education: 

Research, 19, 976-995. http://hdl.handle.net/20.500.11889/5807 

Han, I. (2020). Immersive virtual field trips in education: A mixed‐methods study on elementary 

students' presence and perceived learning. British Journal of Educational Technology. Wiley 

Online Library. https://doi.org/10.1111/bjet.12842 

http://www.stslpress.org/static/upload/JournalArticle/IECS-V2N1-p1_7fer9Rs.pdf?version=1.0.0
https://doi.org/10.3991/ijet.v18i09.39413
https://doi.org/10.3991/ijet.v18i01.36001


www.stslpress.org/journal/iecs           International Education and Culture Studies            Vol. 4, No. 4, 2024 

9 

Huang, N., Chang, Y., & Chou, C. (2020). Effects of creative thinking, psychomotor skills, and creative 

self-efficacy on engineering design creativity. Elsevier. 

http://dx.doi.org/10.1016/j.tsc.2020.100695 

Jiangyue Wu, Guodong Xu, & Haoshuang Guo. (2022). Study on Risk Assessment Methods and 

Zoning of Hazardous Chemicals Leaking into Seas. NIH. https://doi.org/10.3390/ijerph192214713 

Kim, N. J., Vicentini, C. R., & Belland B. R. (2022). Influence of scaffolding on information literacy 

and argumentation skills in virtual field trips and problem-based learning for scientific problem 

solving. Springer. http://dx.doi.org/10.1007/s10763-020-10145-y 

Klippel, A., Zhao, J., Oprean, D., Wallgrün, J. O., & Stubbs, C )2020(. The value of being there: 

Toward a science of immersive virtual field trips. Springer.academia.edu. 

Kucharska, W., & Erickson, G. S. (2023). Tacit knowledge acquisition & sharing, and its influence on 

innovations: A Polish/US cross-country study. International Journal of Information. Elsevier. 

http://dx.doi.org/10.1016/j.ijinfomgt.2023.102647 

Laith AL-Eitan, & Malek Alnemri Al-Safir. (2022). Biosafety and biosecurity in the age of 

biotechnology: the Middle East region. Journal of Biosafety and Biosecurity. 

https://doi.org/10.1016/j.jobb.2022.11.002. 

Landa, I., Westbroek, H., Janssen, F., van Muijlwijk, J., & Martijn Meeter. (2020). Scientific 

perspectivism in secondary-school chemistry education: Integrating concepts and skills in 

chemical thinking. springer.com. https://link.springer.com/article/10.1007/s11191-020-00145-3 

Laura Claudia Johanna Pflieger, Christian Hartmann, & Maria Bannert. (2024). Enhancing knowledge 

construction in emerging technologies: the role of imagination training in immersive virtual reality 

environments. Springer, 3, article number 65. http://dx.doi.org/10.1007/s44217-024-00154-2 

LegeEuan, R., & Bonner, B. (2020). Virtual reality in education: The promise, progress, and challenge. 

thejaltcalljournal. http://dx.doi.org/10.29140/jaltcall.v16n3.388 

Linda Talib Ameen, Maysam Raad Yousif, Najwa Abdulmunem Jasim Alnoori, & Ban Hassan Majeed. 

(2024). The Impact of Artificial Intelligence on Computational Thinking in Education at 

University. International Journal of Engineering Pedagogy (iJEP), 14(5), 192–203. 

https://doi.org/10.3991/ijep.v14i5.49995 

Liu, Y., Wang, Y., Dupre, K., & McIlwaine, C. (2022). The impacts of world cultural heritage site 

designation and heritage tourism on community livelihoods: A Chinese case study. Tourism 

Management Perspectives, 43, 100994. 

Mabad, Metwally Saber. (2019). The effectiveness of cognitive trips via the web 

(individual/collaborative) in developing teaching competencies and satisfaction with the 

e-learning environment among student teachers at Suez University. Journal of the Faculty of 

Education, Suez University, 35(3), Egypt. http://dx.doi.org/10.21608/mfes.2019.104062 

Majeed, B. (2022). "Effect of Augmented Reality Technology on Spatial Intelligence among High 

School Students. Int. J. Emerges. Technology, 17(24), 131-143. 

Makransky, G., & Mayer, R. E. (2022). Benefits of taking a virtual field trip in immersive virtual reality: 

Evidence for the immersion principle in multimedia learning. Educational Psychology Review. 

Springer. comhttp://dx.doi.org/10.1007/s10648-022-09675-4 

McGovern, E., Moreira, G., & Luna-Nevarez, C. (2020). An application of virtual reality in education: 

Can this technology enhance the quality of students’ learning experience?. Journal of education 

for business, 95(7), 490-496. 

Ng, D. T. K., Leung, J. K. L., Su, J., Ng, R. C. W., & Chu, S. K. W. (2023). Teachers’ AI digital 

competencies and twenty-first century skills in the post-pandemic world. Educational technology 

research and development, 71(1), 137-161. 

Papadakis, S., & Kalogiannakis, M. (2020). books.google.com. Handbook of research on using 

https://doi.org/10.3991/ijep.v14i5.49995


www.stslpress.org/journal/iecs           International Education and Culture Studies            Vol. 4, No. 4, 2024 

10 

educational robotics to facilitate student learning. researchgate.net 

https://www.researchgate.net/publication/346442467_Handbook_of_Research_on_Using_Educati

onal_Robotics_to_Facilitate_Student_Learning 

Patiar, A., Kensbock, S., & Benckendorff, P. (2020). Taylor & Francis. Hospitality students' acquisition 

of knowledge and skills through a virtual field trip experience. Journal of Hospitality. 

http://dx.doi.org/10.1080/10963758.2020.1726768 

Petersen, G. B., Klingenberg, S., & Mayer, R. E. (2020). The virtual field trip: Investigating how to 

optimize immersive virtual learning in climate change education. British Journal of Virtual 

Learning in Climate Change Education. http://dx.doi.org/10.31234/osf.io/m7vp9 

Pflieger, L. C. J., Hartmann, C., & Bannert, M. (2024). Enhancing knowledge construction in emerging 

technologies: the role of imagination training in immersive virtual reality environments. Discover 

Education, 3(1), 65. 

Romiszowski, A., & Mason, R. (2004). Computer-mediated communication. In D. H. Jonassen (Ed.), 

Handbook of research on educational communications and technology (pp. 397-432). Mahwah, 

NJ: Lawrence Erlbaum. 

Sabah Saeed Hammadi. (2023). The Impact of a Scenario-Based Learning Model in Mathematics 

Achievement and Mental Motivation for High School Students. International Journal of Emerging 

Technologies in Learning (iJET), 18(07), 103–115. https://doi.org/10.3991/ijet.v18i07.39263 

Sawyer, R. K., & Henriksen, D. (2024). Explaining creativity: The science of human innovation. 

books.google.com. 

https://books.google.iq/books/about/Explaining_Creativity.html?id=Nw3kEAAAQBAJ&redir_esc

=y 

Schneider, S., Beege, M., Nebel, S., & Schnaubert, L. (2022). The cognitive-affective-social theory of 

learning in digital environments (CASTLE). Educational Psychology springer.com. 

https://link.springer.com/article/10.1007/s10648-021-09626-5 

Seifan, M., Dada, O. D., Berenjian, A., Sustainability. (2020). The effect of real and virtual construction 

field trips on students' perception and career aspiration. mdpi.com. 

http://dx.doi.org/10.3390/su12031200 

Srikongchan, W., Kaewkuekool, S., & Mejaleurn, S. (2021). Backward Instructional Design Based 

Learning Activities to Developing Students' Creative Thinking with Lateral Thinking Technique. 

ed.gov- International Journal of – ERIC. http://dx.doi.org/10.29333/iji.2021.14214a 

Tang, T., Vezzani, V., & Eriksson, V. (2020). Developing critical thinking, collective creativity skills 

and problem solving through playful design jams. whiterose.ac.uk Elsevier. 

https://doi.org/10.1016/j.tsc.2020.100696 

Treiblmaier, H., Lisa- Maria Putz, Sarah, Sarah Pfoser. (2018). Field Trips for Sustainable Transport 

Education: Impact on Knowledge, Attitude and Behavioral Intention. The International Journal of 

Logistics Manage. http://dx.doi.org/10.1108/IJLM-05-2017-0138 

Zhao, J., Wallgrün, J. O., & Sajjadi, P. (2021). Longitudinal effects in the effectiveness of educational 

virtual field trips. journals sagepub. International Journal of Environmental Research and Public 

Health. https://doi.org/10.1177/07356331211062925 

 

 

https://doi.org/10.3991/ijet.v18i07.39263
https://books.google.iq/books/about/Explaining_Creativity.html?id=Nw3kEAAAQBAJ&redir_esc=y
https://books.google.iq/books/about/Explaining_Creativity.html?id=Nw3kEAAAQBAJ&redir_esc=y
http://dx.doi.org/10.29333/iji.2021.14214a
https://doi.org/10.1177/07356331211062925

