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ABSTRACT 

	Aims: A part of the research community believes that the effective use of simulations depends on appropriate pedagogical design (Kaufman & Ireland, 2016). The present study focused on this statement and investigated students’ perspectives regarding the use of simulations, after the organization and the plan of a teaching scenario in science.
Study design: It constitutes qualitative research. In addition the present study is considered to be a case study. Data analysis is supported by qualitative, thematic analysis (Robson, 2010).  As a case the researcher took into consideration that the participants are being involved in a way that facilitates learning by doing (Krain, 2016). Thematic analysis involves systematic identification, understanding, and subsequent organization of recurring patterns of meaning (Braun & Clarke, 2012). After collecting the data, literature in accordance with the research data were carefully examined by the researcher, increasing the validity of the study. Data were organized into groups and coding, followed by thematic analysis (Tsiolis, 2018) through systematic recognition.
[bookmark: _Hlk213838543][bookmark: _GoBack]Place and Duration of Study: The present study implemented at university of Crete during the courses of the Certificate Pedagogical and Teaching Proficiency in the fall semester of the academic year 2024- 2025.
Methodology: Qualitative data were collected through questionnaires with open-ended questions transferred to 120 University of Crete students (86 female and 34 males) by google form. In addition the present study is considered to be a case study, consisting of students were studying at the departments of Biology, Mathematics, Physics, Chemistry and Csd. 
Results: Α high percentage of participants supported that a lot of cognitive (106/120, social 90/120) and emotional benefits can arise from the use of stimulation in science teaching for all children, especially those with special educational needs. They believe that simulation activates inquiry- based learning approaches, also, collaboration and experience approaches (60/120). The use of simulations supports interactivity, students’ active participation (112/120) and the visual and all the other kinds of stimuli (109/120) engage the learning.
Conclusion: 
Non-invasive independent predictors for screening esophageal varices may decrease medical as well as financial burden, hence improving the management of cirrhotic patients. These predictors, however, need further work to validate reliability.
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1. INTRODUCTION 
Teachers, nowadays, meet students with great diversity, different personalities and learning profiles, goals and educational needs. Several researchers have argued that the learning environment should both adapt to and respond to students' learning styles and needs (Altun & Serin, 2019; Rooney, 2018, etc.). It is believed that students engage more and perform better when the learning process fits their learning style (Altun & Serin, 2019; Rooney, 2018, etc.). Other researchers argue that student participation, engagement, and satisfaction are of the highest importance, too (Bond, 2020). In contrast, learning benefits are difficult to achieve in unengaged and dissatisfied students. Of course, in a digital learning environment, the learning profile has a significant influence on the performance of learners (Deborah et al., 2014). 
In Greece, adjustments to the curriculum for Science in High Education have been proposed (Peraki et al. (2008) in order to take into account the fact that "Every student does not learn by the same type of teaching" (p. 4). The teaching intervention in Sciences courses aims to take into account two basic principles for the co-education of students with and without Special Educational Needs: a) it is recommended that knowledge be built through more interactive activities (laboratory work, practical work, etc.) (Tselfes, 2005, pp. 355–377). In addition, b) it is emphasized that there is a need to enhance active learning, which is based on the learners' engagement with the subject being taught (p. 5). These principles clearly refer to the differentiation of teaching by setting specific teaching objectives, developing scenarios, providing materials, and alternative assessment (Peraki et al., 2008). 
In this respect, technological applications offer opportunities for experimentation and learning without the need for real equipment, enabling students to interact with virtual physical phenomena and perform experiments. This interactivity engages all different students in learning and allows them to discover scientific principles (Bogusevschi et al., 2020). 
Simulations are used in many ways in teaching, as is demonstrated in the international literature (Moore et al., 2013; Nur'aini et al., 2023; Price, Wieman & Perkins, 2019). Moore et al. (2013) argued that simulations have an important role in teaching when they offer students opportunities to resolve their own questions and hypotheses. Nur'aini et al. (2023) conducted research in the Tangerang area on middle school students on the effect of an educational intervention program based on problem-based learning and inquiry-based learning. They used a quantitative method and experimental design with the experimental group (EG) (29 students) using inquiry-based learning in relation to the traditional teaching of the control group (CG) (24 students). The participants in the experimental group were categorized into three different groups of students according to their learning profile: kinesthetic, visual, and auditory. The program began with observation and simulations, followed by the formulation of hypotheses and their investigation. After formative and final assessment of the students' knowledge, there was a significant difference in the improvement of EG compared to CG. No significant differences were found in the different learning profiles of the EG students; all learning profiles appeared to be positively affected. 
In addition, Price et al. (2019) emphasize that science teachers can flexibly use the wide range of simulations available to enhance student motivation and engage them in the learning process through their own goals. The interactivity offered by simulations enhances the active participation and motivation of students, also, improves interest (Martinez-Jimenez et al., 2003). Students actively participate in the knowledge acquisition process, engaging with simulations as they are allowed to manage the variables as they see appropriate (Rutten et al., 2012). In a well-designed, structured, and clear simulation, students observe and elaborate on phenomena, interacting with them in a way that also supports their understanding (Lindgren & Schwartz, 2009; Olympiou et al., 2013). 
[bookmark: _Hlk214274950][bookmark: _Hlk213780245]According to sociocultural theories, simulations create collaborative environments, allowing students to explore phenomena through communities of practice (Kaufman & Ireland, 2016). Alessi & Trollip (2001) emphasize the use of simulations as learning environments in which interpersonal interactions between participants are formed, a process that enhances their usefulness and makes them a tool for teachers to assess students' skills.
[bookmark: _Hlk213688009]In general, simulations provided through the platform have great value in teaching natural sciences. Simulations are provided for many different topics in the teaching of physics, chemistry, biology, mathematics, and other sciences, where students engage interactively.  Students take " navigation" in virtual environments, with the aim of simulating experiments and various physical phenomena, etc. (Chassignol et al., 2018). Their utilization, interactive graphics, and students’ active participation support the visual and kinesthetic understanding of concepts, while complicated scientific phenomena in STEM become understandable. At the same time, foreign language students participate on an equal footing with native students (Lin et al., 2017), as the use of a specific language is not necessary or demanding.
Teaching the Sciences faces ongoing challenges in terms of conceptual understanding of abstract phenomena, the development of problem-solving skills and enhancing student engagement. Simulations offer a unique opportunity to transform teaching by allowing students to interact with phenomena that are difficult to represent in a physical environment (Vlachopoulos & Makri, 2017; Price et al., 2019). Simulation systems offer the possibility of negotiating phenomena and concepts from the field of natural sciences through dynamic representations that play an important role in learning (Bogusevschi et al., 2020; Çelik et al., 2015). Simulations, which are essentially software-based, can support science education and explain complex concepts making experiments accessible that are not easily implemented in the classroom, studying phenomena that are not immediately visible (Ulukök & Sari, 2016). By improving the environment in which the experiment is carried out, they lead to a better understanding of the subject being taught (Jaakkola & Nurmi, 2008), building new knowledge by utilizing existing knowledge (Jimoyiannis & Komis, 2001). Supplementary, simulations enhance the development of critical thinking, metacognitive skills, and problem-solving skills (Robertson et al., 2009; Vlachopoulos & Makri, 2017).
Ouahi et al. (2022) investigated science teachers’ views on the utilization of simulations in their lessons when their students have difficulty in learning science subjects. The researchers developed and shared a questionnaire online with 114 Moroccan science teachers, who have already used interactive simulations in their teaching. Their results showed that most of the sample use both of the investigative approaches and the interactive simulations in the classroom according the conclusions of other studies (Jemaa & Boilevin, 2016). Jemma & Boilevin (2016) confirmed that the combination of the utilization of simulations in teaching based on the investigative approaches, can support students with their learning difficulties. In addition, they supported that science teachers have positive attitudes about the simulations, such as PhET, because of the effectiveness of these tools in order to support students’ cognitive development through their understanding and engagement in the scientific process.
In a further study, Knezek & Christensen (2024), 48 teachers teaching K-12 in two US states participated and conducted five 15-minute lessons using simulations, involving 12 students, 6 of whom had specific learning difficulties. The analysis revealed that teachers who taught using simulations tended to focus on increasing their students' attention.
In Greece, Spanaki et al. (in press) 60 students, attending Teaching Certificate program of the School of Science and Technology at the University of Crete, participated. They used Phet Colorado platform to choose a simulation for teaching a specific scientific topic in secondary education. Afterwards, they are asked about their perspectives around this utilization. Qualitative data was collected through google form to investigate Science’ students' perceptions on the use of simulations in the teaching process. Over half of the participants supported the use of simulations with accompanying guiding questions to stimulate teaching and all agreed that simulations encourage students to observe and experiment, highlighting the significance of the interactive nature of simulations in learning. 56/60 participants reported that simulations offer opportunities for inclusive teaching in every grade student with or without special educational needs, as they promote skills like in-depth understanding, critical thinking and teamwork.
In a study by Tsiavos et al. (2020) investigated the effectiveness of three distance learning courses in Sciences for fifth-grade elementary school students, using virtual reality tools and PhET Colorado simulations in teaching 12 students with special educational needs, mainly with Attention Deficit Hyperactivity Disorder (ADHD). The researchers used the recorded data and a questionnaire completed by the participants. The results of the study showed quite satisfactory active participation by the students, while, in general, the lesson appeared to have become more interesting. Tsiavos et al. (2020) concluded that simulations contribute positively to changing students' perceptions of school-science knowledge. They argued that it is important to integrate digital tools, in general, into the teaching practice of natural sciences.
 Although there are several studies on simulations (Falloon, 2019), there does not seem to be enough literature on their role in students’ learning difficulties and other disabilities. A part of the research community believes that the effective use of simulations depends on appropriate pedagogical design. The development of training programs for the use of simulations is essential for their successful integration into teaching (Kaufman & Ireland, 2016). At this point, the importance of the present research becomes visible, through which science students – future teachers of STEM subjects – are requested to express their views on the use of simulations in teaching students with special educational needs, after developing relevant teaching scenarios to use them in their practical training.


2. methodology 

The present study constitutes qualitative research. Qualitative data were collected through questionnaires with open-ended questions transferred to students in google form. In addition, the present study is considered to be a case study. It focuses on a limited sample of 120 students of the University of Crete who participated in the field of pedagogical courses. Although there is a limited sample the qualitative research studies in depth attitudes, perspectives, also, thoughts and this is a strong reason using it. A case study, as a kind of qualitative research, targets in investigating a «case», a phenomenon focuses on specific details, in order to understand it in general (Robson, 2010). 
Data analysis is supported by qualitative, thematic analysis (Robson, 2010). A case study refers to a purposefully selected sample that is used for a specific purpose from a much more general sample group, taking into consideration that the participants are being involved in a way that facilitates learning by doing (Krain, 2016).
Aim, sample and procedure 
The aim of this case-study was to investigate the University of Crete students’ attitudes regarding the use of stimulation in teaching science. Specifically, the study presents students’ perspectives regarding the planning of a lesson in science focusing on using new technologies, and especially, simulation for teaching a specific phenomenon or knowledge in collaboration with the experiential learning, aiming the inclusion of all different students in high school. 
[bookmark: _Hlk213494743]The study was implemented within the Teaching Certificate course of the School of Science and Technology of the University of Crete (UoC). 120 students (N= 71,6 % girls and N= 28,4% boys) from the Departments of Biology, Physics, Chemistry, Mathematics and Computer Science participated. The participants were asked to schedule an interesting lesson for them, utilizing a simulation. They engaged to follow the model of Kaufman & Ireland (2016), which support that the use of simulation needs to be an organized, planned and structured process, beginning from scenario encourages students learn through active learning and playing. Thus, university students created a scenario and then answered in goggle form questionnaire three basic research questions:  a) Which are the cognitive benefits of using simulation in science for students with special educational needs inclusion? b) Which are the social- emotional  benefits of using simulation in science for students with special educational needs inclusion? and c) Which are the basic technics of teaching that are incorporated during the specific scenario in teaching science? 
Qualitative data were collected, organized and analyzed based thematic analysis (Tsiolis, 2018). Thematic analysis involves systematic identification, understanding, and subsequent organization of recurring patterns of meaning (Braun & Clarke, 2012). After collecting the data, literature in accordance with the research data were carefully examined by the researcher, increasing the validity of the study. Data were organized into groups and coding, followed by thematic analysis (Tsiolis, 2018) through systematic recognition, understanding and then organization of repetitive patterns of meaning (Braun & Clarke, 2012). The results of the qualitative analysis are presented in Tables below.


3. results 
Thematic analysis indicated that participants perceived effective and inclusive teaching when science educators use simulation during their teaching.  
More specifically, the main data are presented in Graphs and Tables:
Table 1: Demographic participants’  characteristics 
	Gender 
	Department of studies 


	Female
	Male 
	Biology 
	Chemistry 
	Mathematics  
	CSD 
	Physics 

	86

	34

	44
	41
	23
	6
	6








[bookmark: _Hlk213783241]Table 2: Cognitive and learning benefits for students with special educational needs inclusion
	Categories
	References
	Indicative answers
	Special educational needs

	Critical thinking/reflection/self-evaluation
	106
	Α) ‘Students develop critical thinking skills and learn to evaluate their knowledge based on their abilities.’
Β) ‘Students are asked to explain in simple terms what is happening in each phenomenon, exercising critical thinking. This process encourages them to think beyond simply observing phenomena.’
	Attention Deficit- Hyperactivity Disorder (ADHD), 
Αutism Spectrum Disorder (ΑSD), 
Learning Disabilities (LD)

	Perception / understanding
	83  
	Α) ‘Simulations help all students understand a concept because they provide adapted and supportive teaching approaches.’
Β)The science educator can, emphasize on consistent/ fixed and repetitive procedures for students with ASD, explaining step-by-step how to select substances. Repetition and visual guidance will help them understand the process.’
	Attention Deficit- Hyperactivity Disorder (ADHD), 
Αutism Spectrum Disorder (ΑSD), 
Intellectual disorders, Sensory disorders and blindness

	Attention/observation
	79
	Α) ‘I would activate all the children with interactive labels to help children with ADHD and autism focus their attention.’
Β) ‘Such stimuli act as points of interest that break up the monotony of the process and stimulate attention and observation.’
	ADHD, ADS, all children

	Learning pace
	17 
	Α) ‘The activity will be adapted at a slow pace, allowing students to complete each step at their own pace. Time limits will also be set to allow them to focus on one action at a time, without rushing.’
Β)  ‘It is important that the pace of the lesson is not too fast, allowing students with ADS or other difficulties to follow at the pace they find most effective.
	ADS, LD,  ADHD, all children




Table 3: Social and emotional benefits for students with special educational needs inclusion
	Categories
	References
	Indicative answers
	Special educational needs

	Interest/ motivation
	90
	Α) Frequent feedback and positive reinforcement within the simulation can maintain their interest.
Β) the use of simulations boost interest and curiosity for the lesson, after the assessment of their skills they develop emotions of happiness and sense of achievement, which offers motivation 
	ADHD, ADS, Intellectual  disorders

	Interaction/ socio- emotional skills
	36
	Α) students with ADHD interact with their classmates and develop safety 
Β)  simulation supports sociality and offers motivation in order the classmates exchange ideas … in that way they develop their  self- perception
	ADHD , LD, Intellectual  disorders

	Cooperation/ communication
	35
	Α) At the same time, skills often mentioned as soft skills are cultivated, as simulations can be carried out in pairs or groups, promoting cooperation, communication, and socialization among adolescents.
Β) Collaboration allows them to improve their critical thinking skills, process other opinions, and reach their own conclusions.
	Α) ADHD, ADS
have the opportunity to include in teamwork 



	Encouragement/ reinforcement
	21
	Α) For students with ADHD, the ability to interact and move, such as dragging and dropping objects, helps them maintain their attention and encourages them to stay focused, making the learning experience dynamic and enjoyable.
Β) Students with SEN are encouraged to participate in the lesson even when they are attending other groups. This could also benefit students with blindness or learning disabilities. In addition, all children learn simple steps that the group will follow, which are relevant to the natural sciences.
	Sensory disabilities,  ADHD, LD



Table 4: Methods and techniques used during teaching with simulation in sciences
	Categories
	References
	Indicative answers  

	Active participation
	112
	Α) Specifically, students with attention deficit disorder are stimulated and encouraged to participate actively due to the audiovisual material (various visual stimuli, interaction/play with the application).
Β) ensures that students with intellectual disabilities can actively participate in the simulation without feeling anxious or uncertain. With simple examples and repetitive support, the activity becomes easier to understand and more enjoyable. Students better understand the steps and gradually gain more confidence and autonomy, improving their engagement and fostering a positive attitude toward learning.

	Visual/auditory/
multisensory stimuli
	109
	Α) This teaching method incorporates multiple senses, such as vision, hearing, and voluntary movement, allowing the student to learn interactively with multiple stimuli simultaneously.
Β) Visual and auditory stimuli help maintain the attention of students with ADHD by providing them with reference points and reinforcing their focus on critical aspects of the activity. These stimuli act as points of interest that break up the monotony of the process and offer positive stimuli that activate attention and observation.

	Inquiry- based learning method / experiment
	103
	Α) Simulation allows students to discover theory through an active, exploratory approach.
Β) The ability to experiment and modify parameters encourages exploration and discovery, which in turn stimulates curiosity and desire. 

	Interactivity
	101
	Α) The interactive environment of the simulation encourages students to experiment, learning from their mistakes.
Β) Through interactive inquiry, students are transformed from passive receivers of knowledge to active participants, and are motivated to learn.

	Team-based collaborative learning
	67
	Α) Activities conducted in pairs or groups encourage members to discuss the information they find and exchange views, thereby promoting communication and cooperation.
 Β)  Collaborative activities are attractive because, in the context of teamwork and mutual assistance, knowledge is acquired through discussion and the process becomes more enjoyable and lively.

	Experiential method
	17 
	 Α) Especially for children with ADHD, it is an opportunity to experience learning as a fun game and to be introduced to the world of science.
Β) The combination of images and sound with experiential learning and mobility allows students to gain a more comprehensive view of interactions, combining the haptic experience with the auditory description, thus making the concepts referred to in the simulation easier to understand.



DISCUSSION AND CONCLUSIONS
Α high percentage of participants supported that a lot of cognitive (106/120), social and emotional (90/120) benefits can arise from the use of stimulation in science teaching for all children, especially those with special educational needs. They believe that simulation activates inquiry- based learning approaches, also, collaboration and experience approaches (60/120). The use of simulations supports interactivity, students’ active participation (112/120) and the visual and multi stimuli (109/120) engage the learning. In addition, simulations offer a visual, auditory and multisensory way of teaching, promoting students’ active participation in their learning and a deep understanding of the phenomena. They also enhance critical thinking, attention and observation. Additionally, they provide opportunities for investigation of information and concepts, for experiential learning, for collaboration and communication among students to exchange ideas and information. Comments: 
‘In experiential activities and simulations, children, regardless of their intelligence level or physical challenges, can participate in an appropriate manner and feel that they are members of an inclusive small community, in which everyone has a lot to offer.’
‘The group setting will reduce the loneliness and impaired communication skills of some students, e.g. those with hyperactivity, mental disabilities, and sensory difficulties, while also allowing the intelligence and creativity of certain children to shine.’
The participants supported that simulations can function as a tool for the inclusion of all students, especially students with ADHD, ADS, learning disabilities, intellectual and sensory disorders. The following comments are particularly important: 
“The difficulties faced by students with dyslexia, hyperactivity, and/or intellectual disability are minimized through the use of such simulations. Experiential learning through simulation provides the impetus for students with special educational needs to control the pace of the activity without pressure and the possible fear of failure, while at the same time offers  them the opportunity to stop and return to the educational process without losing the essence”.
The results of the present study are in agreement with other researchers who support that simulations are provided for students’ interactive engagement (Chassignol et al., 2018; Lin et al., 2017; Spanaki et al., in press) in order to lead to a better understanding of the subject being taught (Jaakkola & Nurmi, 2008; Spanaki et al., in press; Ulukök & Sari, 2016). Supplementary, simulations enhance the development of critical thinking (Robertson et al., 2009; Spanaki et al., in press; Vlachopoulos & Makri, 2017). In addition, the present study agrees with Knezek & Christensen (2024), whose analysis revealed that teachers who taught using simulations tended to focus on increasing their students' attention.
[bookmark: _Hlk209617217]The present study agrees with other researchers who support that new technologies reinforce the experiment and the learning achievement through visual and virtual learning (Bogusevschi et al., 2020). The present results reinforce results of previous research that support the creation of motivation, during the students interact both with their classmates and the new technologies, improving their interests (Martinez-Jimenez et al., 2003). Students actively participate in the knowledge acquisition process, engaging with simulations as they are allowed to manage the variables as they see appropriate (Rutten et al., 2012). The present study underlines the importance of using simulation as an experiential technique, as well as, included in inquiry- based learning, like other surveys (Nur'aini et al., 2023). Simulations also encourage all students with different profiles in learning through discovering scientific principles (Bogusevschi et al., 2020). The participants of the present study (103/120) agreed that inquiry-based learning is particularly important for students who have difficulty in understanding science in agreement with Ouahi et al. (2022) who investigated science teachers’ views on the utilization of simulations in their lessons when their students have difficulties in learning science subjects. Both the investigative approaches and the interactive simulations in the classroom are emphasized as techniques in teaching students with learning difficulties (Jemaa & Boilevin, 2016; Price et al., 2019). 
In addition, the participants of the present study supported the usefulness of multi- stimuli teaching in sciences for students with different profiles and different needs, like learning needs, social- emotional or intellectual needs, such as students with learning, sensory disabilities, either ADHD, or ASD. They are in agreement with Tsiavos et al. (2020) who investigated the effectiveness of virtual reality tools and PhET simulations in teaching students with special educational needs, mainly with Attention Deficit Hyperactivity Disorder (ADHD). Complementary, the present study highlights that the use of simulations can increase the students’ interest, like other research (Tsiavos et al., 2020), and their confidence as well. A special comment is the following: 
‘It is very important that this teaching method includes students with difficulties/disorders/disabilities in the course. This is achieved by integrating them into the learning process, through which they have the opportunity to participate more actively in the course than usual, increasing their self-confidence’.
              In general, based on sociocultural theories (Kaufman & Ireland, 2016), the present survey agrees that simulations create collaborative environments, allowing students to communicate and investigate phenomena, developing concepts, sociality and interpersonal interactions, too (Alessi & Trollip, 2001). The UoC science students emphasized on the collaboration of children with Attention Deficit Hyperactivity Disorders, Autism Spectrum Disorders, Learning Disabilities and Intellectual disorders with other classmates (67/120). They mentioned that students with ADHD interact with their classmates and develop safety (36/120) and the simulation supports sociality in order the classmates to exchange ideas and boost their self- perception (35/120). In accordance with Martinez-Jimenez et al. (2003), UoC students claim that the interactivity offered by simulations enhances the active participation and motivation of students, also, improves interest (101/120). They support, too, that both the combination of images, sound and other stimuli (109/120) and the experiential learning (17/120) allow students with ADHD and/or LD to gain a more comprehensive view of the concepts and the phenomena, in conformity with the positions of several researchers (Bogusevschi et al., 2020; Çelik et al., 2015Q; Vlachopoulos & Makri, 2017; Price et al., 2019; Ulukök & Sari, 2016).
Supplementary, most participants of the present study (106/120) argued that teaching through simulations increases high school students’ critical thinking skills and boosts their own evaluation of their knowledge. Alessi & Trollip (2001) have already supported the significance of use of simulations on students’ self- evaluation. Other researchers have mentioned the role of simulations on development of metacognitive skills (Robertson et al., 2009; Vlachopoulos & Makri, 2017), a process that the participants of the present study didn’t refer. In contrast, a small percentage referred to the basic role of simulation on ‘learning pace’ of students with ADHD, LD, intellectual disabilities etc which is different from their classmates (17/20).
In conclusion, simulations provided through the platform have great value in teaching sciences. Simulations are provided for many different topics in the teaching of physics, chemistry, biology, mathematics, and other sciences, where students engage interactively. Students take " navigation" in virtual environments, with the aim of simulating experiments and various physical phenomena, etc. (Chassignol et al., 2018). Their use, interactive graphics, and active student participation support the visual and kinesthetic understanding of concepts, while complicated scientific phenomena in STEM become understandable (83/120). UoC students mentioned that the ability to experiment encourages exploration and discovery in science and stimulates curiosity and desire. Thus, they support the simulations as an important technique in teaching science for all children, including students with special educational needs. Complementary, the inquiry- based learning method in parallel with the interactive simulations are emphasized as important techniques in teaching students with learning and other difficulties from the perspective of the participants in agreement with other researchers (Jemaa & Boilevin, 2016; Price et al., 2019; Ouahi et al., 2022 etc).
  	Although a limited sample of science students’ responses is presented in this study, this research highlights the value of use of simulations in teaching of sciences, recognizing their inclusive dimension for students with special educational needs. In addition, the heterogeneity of academic disciplines offered a multidimensional perspective on that usefulness. Additionally, the participants of the present study developed a teaching scenario based on specific theory (Kaufman & Ireland, 2016) and after that, they were required to respond to specific questions. The researcher followed exactly the principle that ‘a well-designed, structured, and clear simulation’ could be the best way to encourage students to observe phenomena and understand them in depth (Kaufman & Ireland, 2016; Lindgren & Schwartz, 2009; Olympiou et al., 2013). A part of the research community emphasizes effectiveness and the importance of the utilization of simulations when the tool is incorporated in an appropriate pedagogical design. The researchers highlight the importance of designing a didactic scenario with a structure and organization that incorporates the implementation of simulations (Kaufman & Ireland, 2016). At this point, the importance of the present research becomes visible, through which science students – future teachers of STEM subjects – are requested to express their perspectives on the use of simulations in teaching students with special educational needs, after developing relevant teaching scenarios to use them in their practical training. Participants supported that every different student in high school can feel inclusive in science courses during the involvement in teaching scenarios based on attending and elaborating on simulations. Consequently, as a suggestion for future research, high school students could be involved in such scenarios, and then the researchers will estimate their interactivity, collaboration, cognitive, social and emotional involvement etc. It would be useful to implement teaching scenarios based on simulations in the sciences in special schools and schools that include students with intellectual disabilities, ADHD, ADS, learning or sensory disabilities in order to evaluate their impact on students' skills. It would be, also, interesting for researchers to explore the views of secondary school students on whether simulations really help them understand complex concepts in the sciences and whether they help them interact positively with classmates who have special educational needs. Finally, it is positive for educators to investigate the use of simulations for assessing students' knowledge and skills in order to differentiate and modify their tools in this regard. 
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