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Abstract 
This study aims to introduce science lessons and science experiments to 4-8-year-old hearing-impaired 

students and investigate their views on science experiments and science lessons. In this research, a case 

study, which is one of the qualitative research methods was used. The research sample consists of 18 

hearing-impaired students aged 4-8 studying at an Education Centre for Individuals with Special Needs 

in Istanbul. The research data was collected qualitatively. Data were collected from all participants 

voluntarily. A student survey form consisting of open-ended questions prepared by the researcher was 

used as a data collection tool. This qualitative data collection tool was prepared to examine hearing-

impaired students’ views on science experiments and science. The data obtained from this study were 

analyzed by using content analysis. The findings are presented in tables. Considering the results obtained 

from the research, it was found that hearing-impaired students liked science lessons and experiments 

and had fun while doing the science experiments. Pre-experiments were conducted, and it was found 

that the students had not done science experiments before and did not know much about science 

experiments. Students stated that their desire to do experiments increased because of the experiments, 

and they were surprised and happy. In contrast, the experiments were being carried out, and the 

experiments made them curious. In light of the results, it is suggested that science experiments should 

be given due importance and carried out actively in lessons by including schools with disabled students.  

This study suggests that conducting science experiments with hearing-impaired students could fill 

essential research gaps in both increasing accessibility to scientific education and supporting the 

participation of these students in various fields. 
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INTRODUCTION 

 
In this century, science and technology are developing and progressing rapidly. Every single day, there 

is new information and new technological developments. While everything is developing and changing 

quickly, people cannot be expected to stay where they are. There is a need for individuals who develop 

and transform themselves. It is necessary to educate children as individuals who can do research, think 

analytically, and are prone to science and technology, even from a young age. In this century, people 

must be science-literate to adapt to the century and understand the current science and technology 

(Belhan, 2012). Özdemir (2010) defines the concept of science literacy as ‘Serving the understanding, 

adoption and conscious use of scientific and technological developments; ‘competence’ includes 

cognitive, affective and psychomotor skills that can protect individuals’ quality of life and natural life.’. 

Science literacy helps individuals be productive and take responsibility. It allows us to comprehend the 

increasing entrepreneurial activities. It creates individuals who think about the natural world in a 

particular order, produce solutions in critical situations, and have an independent mindset. This situation 

shows that the importance given to science education should be increased (Çepni et al., 2003). 

 

Science education has essential features such as enabling individuals to discover the outside world and 

helping science concepts become more meaningful and permanent, as all subjects within it derive their 

origin from real-life situations and nature. For this reason, teaching topics that enable them to structure 

information based on experience will help students understand better (Kırpık & Engin, 2009). The 

methods used when transferring science information to students are essential.  It states that many 

people cannot learn science due to traditional teaching methods, including oral expression and reading 

written texts (Aktürel, 2004). 

 

A scientifically literate individual can analyze and recognize the outside world very well.  They produce 

different products, are interested in research, and have a sense of curiosity. These individuals can solve 

problems, think critically, and make decisions (Kaya & Bacanak, 2013). While it is difficult for healthy 

individuals to be scientifically literate persons who can use technology correctly and do research, 

disadvantaged individuals in society cannot keep up with this century. Individuals live a life utterly 

dependent on their senses. They create their experiences by using these feelings obtained through their 

senses (Bransford et al., 1999). The information they acquire through their feelings forms the 

individuals’ environments and creates various functions (understanding, imagining, thinking). In order 

to have these functions, intelligence, and senses must be used effectively. There are disadvantaged 

individuals in society when it comes to using these senses (Gardner, 1983). One type of disability that is 

disadvantageous in society is hearing-impaired disability. Hearing impairment is when the hearing test 

performed on individuals slightly or significantly differs from the accepted threshold value. There are 

different classifications around the world according to hearing loss levels. For example, according to the 

British Association of Audiologists, there are four types of hearing loss (mild hearing loss, moderate 

hearing loss, severe hearing loss, and profound hearing loss (Aktürel, 2004). Due to the problem caused 

by the hearing senses, problems may occur in functions such as understanding and thinking. Hearing 

disability is the most significant factor that prevents an individual’s development, adaptation to society, 

and communication with society (Demirhan, 2008). However, despite the challenges in communication 

and social interaction, cognitive and learning abilities remain unaffected by hearing loss. 

 

It has been stated that there is no difference in learning skills between hearing-impaired children and 

their hearing peers. However, hearing-impaired children will have reading comprehension problems due 

to language developmental delay (Kılıç, 2007). The education given to hearing-impaired students should 

help them develop both academically and socially in line with their needs and help them develop oral 

language and communication skills for an environment in which they can participate and adapt to their 

society on equal terms (Aktürel, 2004). 
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Hearing-impaired children acquire information from their peers at work in a similar way. However, it is 

essential for hearing-impaired people to actively engage in activities in their education due to the 

necessity of concrete experiences among their needs (Girgin, 2023). According to Lang and Steely (2003), 

the best practices in science education that enable the participation of hearing-impaired students are 

active learning, experiential learning, interactive learning, etc. Experiments in science classes enable 

students to develop their cognitive skills and increase their motivation by activating the learning 

environments (Demirhan, 2008). 

 

It has been revealed that all kinds of experiments (e.g., individual and group experiments, teacher 

experiments) increase the success of individuals (Bekar, 1996). According to Kaptan (1998), experiment 

and observation are the most essential features of the science class. In addition to this idea, it can be 

said that science lesson experiments will positively impact students’ learning, make them more active, 

and thus help attract their attention. Based on these views, it is thought that a program can be prepared 

within the plan to ensure that teaching science experiments to hearing-impaired students who are 

disadvantaged in experiments will contribute to the success of individuals. Therefore, this study aims to 

introduce science classes and experiments to hearing-impaired students and examine their opinions 

about science experiments and science classes.  

 

In recent years, multiple studies have investigated the benefits and challenges of conducting science 

experiments with hearing-impaired students, highlighting the importance of inclusive teaching methods. 

For example, research suggests that employing hands-on, visual-based instructional strategies can 

significantly enhance learning outcomes for hearing-impaired students by aligning with their primary 

modes of communication and sensory processing (Akay, 2021). These methods often include visual aids, 

detailed written instructions, and tactile models, which enable students to engage actively with the 

material and better grasp complex scientific concepts (Ediyanto et al., 2017). 

 

Studying science experiments conducted by hearing-impaired students is vital for several reasons, as it 

not only broadens our understanding of how these students engage with scientific concepts but also 

informs the development of more inclusive and effective teaching methods. Science education heavily 

relies on verbal instructions and auditory cues, which can pose significant challenges for hearing-

impaired learners (Parhoon et al., 2014). Research has shown that hearing-impaired students benefit 

from alternative methods, such as visual aids, tactile materials, and sign language support, which align 

better with their sensory strengths (Ediyanto et al., 2017). Moreover, such research emphasizes the 

value of diversity in science education, as it promotes a more inclusive approach that can 

reduce educational disparities and improve overall engagement in science fields. This can help 

foster a more diverse generation of future scientists who bring varied perspectives and abilities 

to the field (Ponomarenko et al., 2019). In this context, the problem of this study is ‘What are the 

students’ opinions about the usefulness of science experiments prepared for hearing-impaired 

individuals?’. 

 

METHOD 
 

Research Design 

This study used a case study, a qualitative research method. A case study is a type of qualitative research 

used to find answers to scientific questions in which one or more interconnected systems are examined 

in depth (Büyüköztürk et al., 2020). In a case study, factors related to a situation are investigated with a 

holistic approach (Yıldırım & Şimşek, 2021). 

 

Sample of Study 

The research sample consists of 18 hearing-impaired students aged 4-8 studying at an Education Centre 

for Individuals with Special Needs in Istanbul. The sample was selected using a purposeful sampling 
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method. Purposeful sampling is a type of sampling that is not random when conducting in-depth 

research (Büyüköztürk et al., 2020). Volunteer participants were determined before starting the research. 

Approval from the participants’ families and permission from the ethics committee was obtained. In 

addition, official permission was received from the Istanbul Education Centre for Individuals with Special 

Needs to carry out the study. 

 

Since the students had hearing loss, the researchers read the questions. The researchers and the 

participants communicated through sign language. Two of the researchers have a sign language 

certificate. The participants' hearing loss varies between 20 and 70 percent. 

 

Data Collection Instruments and the Procedures 

Table 1 gives the purpose of the activities carried out. 

 

Table 1. Purpose of the activities 

Name of the activity Purpose of the activity  

Dry ice experiment  Understanding sublimation is one of the phase changes.  

Bubbling color experiment  
Introduction of acid-base concepts; observation of the reaction and gas 

evolution in the mixture of acid and base. 

Metal detector  

Learning the concepts of metal, conductor, and insulator.  

Learning whether the surrounding substances are conductors or insulators 

by testing them with a metal detector.  

3-6 years old density experiment  Learning the concept of density. 

Germ experiment  Understanding the importance of hand washing to protect against germs.  

Colored Tower Experiment  Learning about a capillary phenomenon. 

Non-Bursting Balloon Experiment  Explaining the expansion of heated air. 

Rain Experiment  Understanding how rain occurs using the logic of the water cycle.  

Rainbow Experiment  Learning about rainbows and capillarity.  

Magnet Picture  Learning about magnets and what substances the magnets can attract.  

 
In order to carry out the activities, five days of activities were held at the Training Center for Individuals 

with Special Needs. Practice was made for 4 hours every day. While carrying out the activities, the 

student’s disabilities and age groups were considered, and experiments were carried out in a safer, 

slower, and more understandable way. In order to attract their attention, appropriate activities were 

carried out with the participating students under the guidance of the researchers.  Some images from 

experiments conducted with hearing-impaired students are given in Figure 1. 
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Figure 1. Images from Activities 

 

A student survey form consisting of open-ended questions was used as a data collection tool. 

Researchers developed this data collection tool to examine hearing-impaired students  ’views on science 

experiments and science class. After the data collection was presented to expert opinion, it was given its 

final form. The questionnaire form was prepared as open-ended to examine the participants  ’thoughts 

and opinions in depth. Voluntarism and confidentiality principles were used as a basis throughout the 

process. Each participant answered the questionnaire form for an average of 20-25 minutes. Although 

the research aimed to determine the opinions of hearing-impaired students about the experiments, 

three questions were asked of the participants before the implementation to determine whether they 

had experimented before. The questions included in the data collection tool are as follows: 

 

Questions asked before implementation: 

1. What is the meaning of the experiment? Please explain. 

2. Have you ever experimented before? 

3. Do you think you can do the experiments? 

 

Questions asked after implementation: 

1. Did you like to experiment? Why? 

2. How did experimenting make you feel? 

3. Did you understand the experiments? 
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4. Did the experiments arouse your curiosity? 

5. Are there any problems you encountered in the experiment? If so, what were they? 

6. Did experimenting help you learn anything? 

7. Would you like to do science experiments like this more often? Why? 

8. How would you like the experiments to be done? 

9. What did you learn as a result of science experiments? What did they bring to you? 

10. What did you like and dislike about the experiments? 

 

Data Analysis 

The data obtained from the data collection tool were analyzed using the content analysis method. The 

data was first converted into codes and, in the next step, into categories and themes. Two researchers 

analyzed the data separately, and it was found to be 95%. This value gives the rater reliability. The 

findings are presented in tables.  

 

FINDINGS 
 

The findings obtained from the data collection tool are presented in this section. Content analysis was 

performed on the data collected with the open-ended questionnaire. The findings obtained from the 

content analysis are presented in tables, and examples of student responses are given for each category. 

First, before students encounter experimental activities, they must ask, ‘What is an experiment?’ and their 

answers to the question were examined. Table 2 students’ ‘What is an experiment?’ Answers to the 

question show their situation. 

 

Table 2. Students’ definition of ‘experiment’ 

Definitions  Frequency Percent (%) 

Know 8 44.4% 

Do not know 9 50.0% 

Make class 1 5.6% 

Invent  1 5.6% 

Making something  1 5.6% 

Mixing chemicals  1 5.6% 

Making mud-concrete  1 5.6% 

Mixing slime  1 5.6% 

Doing research  1 5.6% 

 

According to Table 2, it was concluded that half of the students did not know the definition of the 

experiment.  For example, student number 6 said and expressed herself/himself, “I do not know what 

the experiment is.” Table 2 summarizes whether the students had experimented before or not before 

the implementation.  Students' definitions mainly included concepts related to experiments they had 

encountered before. Figure 2 shows whether the students have ever done a science experiment before.  
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Figure 2. Number of Students Who Experimented Before the Implementation 

 

As seen in Figure 2, 53% of the students stated that they had done a science experiment before, 42% 

stated that they had never done one, and 5% stated that they did not remember whether they had done 

one before. 

 

When asked, "Have you ever experimented before?" The students stated the names of the experiments 

they had done before this implementation. The students' experiments are given in Table 3. 

 

Table 3. Experiments carried out by students 

Experiments Carried Out Frequency Percent (%) 

Making slime 2 11.1% 

Pickle experiment  2 11.1% 

Black pepper experiment 1 5.6% 

Balloon experiment 1 5.6% 

Corn experiment 1 5.6% 

Yoghurt experiment 1 5.6% 

Making mud 1 5.6% 

Watercolor 1 5.6% 

Dissolution experiment  1 5.6% 

 

It was conducted that most of the students who applied the implementation had done simple 

experiments before. Student number 12 expressed on this subject as follows: “I did. I did the black pepper 

experiment and the balloon experiment. I also did the corn experiment. I did experiment with pickles 

and yogurt.”  

 

Before starting the activities, the students were asked the last question, "Do you think you can do the 

experiments?" Table 4 summarizes the students’ thinking so that they can do the experiments.  

 

Table 4. Students think that they can do the experiments 

Students think that they can do the experiments Frequency Percent (%) 

Trust to do 15 83.3% 

Do not trust to do 3 16.7% 

 

Only three students thought they could not experiment before doing the experiments. As seen in Table 

4, most students think they can experiment. Student number 8 expressed herself/himself on this subject: 

“I believe I can experiment.” 

 

Didn't do
Did
Didn't remember
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After the experiments were implemented, the students were asked whether they liked doing 

experiments. While 17 participants (94.4%) stated that they liked doing experiments, 1 participant (5.6%) 

stated that he/she did not like it. Table 5 shows the students’ reasons for liking experimenting. 

 

Table 5. Students’ reasons for liking doing experiments 

Students’ reasons for liking doing experiments Frequency Percent (%) 

Find it fun 6 33.3% 

Make you own 2 11.1% 

Like it  1 5.6% 

Find it good 5 27.8% 

Be educational 1 5.6% 

Like ‘the experiment.’ 3 16.7% 

Be happy 1 5.6% 

 

As seen in Table 5, almost all students liked doing experiments. Student 12 expressed himself/herself in 

this regard: ‘I liked it because experiments are so much fun.’ 

 

After the implementation, the students were asked what emotions they felt while experimenting. Table 

6 shows the emotions and feelings students felt while experimenting.  

 

Table 6. Emotions felt during the experiment 

Emotions felt during the experiment Frequency Percent (%) 

Being happy 9 50.0% 

Be amazed 6 33.3% 

Be excited  2 11.1% 

Enjoy  1 5.6% 

Have fun 2 11.1% 

Rejoice  3 16.7% 

 

As seen in Table 6, the students felt positive and good emotions during the experiment. In this regard, 

student number 4 said, ‘I had fun, I was surprised, I was happy.’ 

 

After the experiments, the students were asked whether they understood the experiments. While 15 

students (83.3%) said they understood the experiment, three (16.7%) said they partially understood it. 

No student said they understood completely. Tablo 7 shows the parts that students understood better 

in the experiments.  

 

As Table 7 shows, most of the students understood the experiments. Student 7 said, ‘Yes, I understand. 

I learned how to mix vinegar and baking soda.’ 

 

Table 7. Students’ understanding of the experiments 

Understanding of the experiments Frequency Percent (%) 
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Understanding sublimation with dry ice 3 16.7% 

Understanding how to protect yourself from germs with 

the black pepper experiment 
4 22.2% 

Understanding the vinegar-baking soda mixture  3 16.7% 

Understanding painting with magnets  1 5.6% 

Understanding capillary  2 11.1% 

Understanding experiment  1 5.6% 

Understanding the balloon experiment that does not 

burst  
1 5.6% 

 

Another question asked after the activities was, "Did the experiments arouse your curiosity?” After the 

implementation, 17 students (94.4%) stated that the experiments aroused curiosity, while 1 (5.6%) said 

they did not. The responses to the most intriguing point are presented in Table 8. 

 

Table 8. Curiosity of experiments 

Curiosity of experiments Frequency Percent (%) 

Playdough aroused curiosity 1 5.6% 

The dry ice experiment aroused curiosity 1 5.6% 

The vinegar and baking soda mixture aroused my curiosity  1 5.6% 

 

Table 8 shows that almost all students were curious about the experiments. Student 8 stated, 'I wondered 

what would happen if you mixed vinegar and baking soda.’ 

 

After the experiments, the students were asked what problems they encountered. Table 9 shows the 

problem situations that students encountered in the experiments.  

 

Table 9. Problem encountered in the experiment 

Problem encountered in the experiment Frequency Percent (%) 

No problem 16 88.9% 

Ice hurts the hand 1 5.6% 

Foam formation 1 5.6% 

Table 9 shows that most of the students did not encounter any problems during the experiments. In this 

regard, student number 4 said, ‘Nothing happened.’  

 

Students were also asked about how experiments helped them learn. Table 10 summarizes how 

experiments help learning.  

 

Table 10. How Experiments Help to Learn 

How experiments help to learn  Frequency Percent (%) 

It helped to learn 7 38.9% 

Learning electrical conduction  3 16.7% 

Learning insulation 1 5.6% 
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Learning magnet 6 33.3% 

Learning to mix colors 1 5.6% 

Learning density 1 5.6% 

Learning the effect of salt on density  2 11.1% 

Learning to sublimate  2 11.1% 

Learning about rainfall from clouds  2 11.1% 

Learning the bubble color experiment  1 5.6% 

Learning to rainbow 1 5.6% 

Learning to experiment 1 5.6% 

 

As seen in Table 10, experiments are a positive factor in students’ learning. In this regard, student number 

10 said, ' Yes, sublimation. In the electrical experiment, I learned about conductivity because it was metal. 

I learned isolation.’ 

 

After implementing the experiments, the students were asked how often they preferred to carry out such 

experimental activities. Table 11 summarizes the students’ opinions about the frequency with which they 

would like science experiments to be conducted after the science experiments were conducted.  

 

Table 11. Request for Science Experiments 

Reasons for wanting to repeat science 

experiments  
Frequency Percent (%) 

Wanting because liked 5 27.8% 

Wanting because it is fun 3 16.7% 

Wanting because they are excellent experiments 1 5.6% 

Wanting because it is instructive  1 5.6% 

Wanting because it is effective learning  1 5.6% 

Wanting because it interests  1 5.6% 

 

As seen in Table 11, students want science experiments to be done frequently. All of the students wanted 

these experiments to be repeated. Student 17 said, ‘Yes, I would like it because it is enjoyable and 

educational. I am learning something.’ 

 

After the implementation, students were asked how they preferred to conduct the experiments from 

now on. Table 12 shows students’ opinions on how they would like the experiments to be conducted.  

 

Table 12. Students’ opinions on how they want experiments to be done 

Codes  Frequency Percent (%) 

Want to do it individually  13 72.2% 

I do not want to do it. Individually, because they are bored  1 5.6% 

Want to do it together  2 11.1% 
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Monitoring from smart board  1 5.6% 

I want everyone to do it 1 5.6% 

 

As seen in Table 12, most students want to do the experiments individually. For example, student number 

9 said, ‘I was happier when I did it myself.’. However, student number 8 thinks: ‘I would like to do 

something difficult with both of us. That is why I needed your help.’. 

 

Students were asked what they learned from science experiments and what they gave them. Table 13 

summarizes what students learned as a result of science experiments brought to them. 

 

Table 13. Students learning and achievement status as a result of science experiments 

Students' learning and achievement statuses are a result of science 

experiments.  

Frequency Percent (%) 

Learning experiment  1 5.6% 

Learning conductivity-insulation  3 16.7% 

Learning that metals conduct electricity  4 22.2% 

Learn how it rains  7 38.9% 

Learning cloud  1 5.6% 

Learning how to form foam in a vinegar-baking soda mixture  2 11.1% 

Learning the effect of salt on density  1 5.6% 

Learning that soap cleans germs  3 16.7% 

Learning the magnetic picture experiment  1 5.6% 

Learning to sublimate  2 11.1% 

Happiness and winning the teachers’ hearts  1 5.6% 

Learning capillarity  1 5.6% 

 

As seen in Table 13, some of the students learned about rain. For example, student number 5 expressed: 

‘I learned how to make rain come from clouds. When you put salt in the water, the egg came up. When 

you do not put anything into the water, the egg will not go up.’. 

 

Students were asked about their likes and dislikes in science experiments. Table 14 shows what students 

liked and disliked about science experiments.  

 

Table 14. Situations that students liked and disliked in the experiment 

Liking status Reason  Frequency Percent (%) 

None  None  1 5.6% 

Like Experiment  3 16.7% 

Like everything  2 11.1% 

Rainbow experiment  5 27.8% 

Rain experiment  3 16.7% 

Egg experiment  3 16.7% 
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Germ experiment  4 22.2% 

Non-explosive balloon experiment  1 5.6% 

Magnet painting experiment  4 22.2% 

Bubbling color experiment  2 11.1% 

Transmission of electricity  1 5.6% 

Color tower experiment  2 11.1% 

Do not like Holding dry ice  3 16.7% 

Magnet painting experiment  1 5.6% 

 

As seen in Table 14, students generally liked the experiments. Five students said they liked the rainbow 

experiment; four liked the microbe and the magnetic picture experiment. For example, student number 

8 said, ‘Yes, I liked it. We mixed baking soda and vinegar; I loved it. I loved the rainbow; it was so beautiful. 

I liked the experiment with magnets; it was funny because the magnet sticks to metals, so I liked it.’. 

 

Most of the students did not like the experiments. For example, student number 10 expressed, ‘I liked 

them all; there was nothing I did not like.’ 

 

DISCUSSION AND CONCLUSION 
 

According to the results obtained from the research, it was seen that hearing-impaired students aged 

4-8 liked science lessons and science experiments and had fun while doing the experiments. It has been 

observed that individuals’ interests and motivation in the course are positively affected by science 

experiments. Before the experiments were conducted, it was observed that the students had not done 

any experiments before and did not know much about science experiments. They thought some daily 

activities, such as studying and researching, could be experiments. Students stated that their desire to 

do experiments increased due to the experiments and that they were surprised and happy. In contrast, 

the experiments were carried out, and the experiments made them curious. Students also mentioned 

that science experiments should be conducted more frequently. Most of the students said that they 

understood the experiments and that the experiments were practical in learning something. Again, most 

students stated they wanted to conduct the experiments individually. 

 

When the research findings were examined in the literature, it was seen that they were parallel to the 

findings of many studies. When these studies were examined, Sözer (1998) stated that other methods 

should be used occasionally in plain language to generate positive data due to learning. In light of the 

experiments applied in this research, it can be concluded that participants’ perspectives on science have 

changed positively by allowing them to use more than one sense organ and helping them gain 

experience. Experiments were conducted with hearing-impaired individuals, and their interest and 

motivation in science classes were expected to increase due to these experiments. This result was 

observed to be achieved. 

 

According to Hakan (1991), students will understand the experiments more quickly when applied more 

simply and understandably appropriate to their level. The study's findings also support this view. Both 

researchers’ demonstration and explanation of experiments to hearing-impaired individuals and 

students’ experiences in experiments positively increase their interest in science. Some students stated 

that they also did science experiments at home. 
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Okan (1993) stated that the quality of teaching is higher because students, especially those who carry 

out the experiments on their own, practice the experiments by experiencing them, both with their eyes 

and all their senses. The results of this study also support this view. According to the findings, most 

students wanted to do the experiments individually. 

 

Mertens (1991) stated that the studies he applied to hearing-impaired students in the 4-week summer 

education programs, in the classroom, in the laboratory, and on-site, to investigate their interests and 

attitudes towards science changed individuals’ interests and attitudes towards science. The findings 

obtained as a result of the research also support this view. It has been observed that the experiments 

attracted the students' attention; they were entertained and surprised. It was concluded that the 

experiments made it easier for individuals to learn science subjects. It was concluded that students 

learned more because they conducted individual experiments by touching and seeing.  

 

According to recent research, using experiments in science classes can significantly increase students' 

interest in the subject. Ma’s (2023) study showed that introducing the participatory teaching method 

positively impacted students’ learning motivation. Similarly, another study from 2021 explored the 

effects of inquiry-based learning in science schools. This research concluded that when students can 

explore scientific questions through experiments, their motivation and engagement in science improve 

significantly. This approach allowed students to connect more personally with the material, making them 

more likely to pursue further learning in the sciences (Fortus & Touitou, 2021). Both studies highlight 

the critical role that practical, experimental learning plays in cultivating a lasting interest in science 

among students, underscoring the importance of experimental teaching methods in modern science 

education. 

 

Based on the research findings, it can be suggested that science experiments should be carried out in 

every age group and at every school level, including disadvantaged students in society, and lesson plans 

should be prepared this way. Because in the study, it was seen that participants were very interested and 

showed they learned, even if they were young. According to Kaya (2011), the laboratory method, which 

is widely used and increases permanent learning in science education, is a teaching method that both 

develops mental activities in students and makes it possible to work individually or in groups. In this 

context, it is thought that the frequent use of laboratory methods and science experiments in the 

curriculum of disadvantaged individuals will be beneficial in increasing permanent learning in students 

and developing positive perceptions and attitudes. While working with disabled individuals, their active 

participation should be ensured (by taking the necessary safety precautions) so that students will not be 

just spectators. The study's findings are limited to 18 hearing-impaired students aged 4-8. In future 

studies, the opinions of more students in broader age ranges can be examined. Studies can be 

conducted examining the opinions of individuals with different types of disabilities regarding science 

experiments. In addition, the following suggestions can be given as a result of experiences gained from 

experiments with hearing-impaired people: It can be thought that the participation of hearing-impaired 

students in the course may increase by including experiments that will provide them with experience in 

the content of science class. 

 

It can be thought that hearing-impaired students’ interest and motivation toward science lessons may 

increase if they carry out experiments appropriate to their level of understanding and experience these 

experiments themselves.  

 

In order to determine the feelings and thoughts of hearing-impaired students toward science, the effects 

on their interests and levels can be examined using different methods and techniques. These methods 

and applications can be graphs, charts, or diagrams. Using visual materials can be effective in helping 

hearing impaired students understand scientific concepts. These materials provide a better 

understanding of conceptual information. Videos and animations can also be used. Educational videos 

with subtitles or sign language explanations can be used for hearing impaired students. 



 Developing Science Experiments for Hearing-Impaired… 

 

 199 

 

 

 

Statement of Researchers 

 

Researchers’ contribution rate statement: The first author is the project manager (40%), the second 

author is the researcher (35%), and the third author is the advisor (25%). Contributions are distributed 

according to the order of names. 

Conflict statement: There is no conflict of interest. 

Support and thanks: This study was supported by the TÜBİTAK 2209-A Project. 

 

REFERENCES 
 

Akay, E. (2021). The use of audio-visual materials in the education of students with hearing 

Loss. International Education Studies, 14(7), 1–11. https://doi.org/10.5539/ies.v14n7p1  

Aktürel, İ. E. (2004). İşitme engelli öğrencilerin fen öğretimine verdikleri yanıt ve öğrenci özellikleri 

bakımından incelenmesi. [Investigation of hearing-impaired students' responses to science 

education and student characteristics] (Unpublished master thesis). Eskişehir Anadolu University, 
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