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Abstract 

Science Education is more than teaching and learning scientific facts and concepts, which not only help get technologically 
advanced but also help people think logically and rationally and make real-life decisions. Although the visually impaired have the 
same level of cognitive abilities as others, their participation is significantly less in Science Education. For the continuous 
development of the visually impaired, it is necessary to improve their participation in science education and society. So, it becomes 
essential to understand those factors that make the participation of the visually impaired in science education difficult. This brief 
literature review will try to find out these factors. However, when we talk about the visually impaired, it is much more difficult to 
describe these factors as educational aspects of the visually impaired are interwoven with other social and personal factors. 
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Introduction 
Science Education for Visually Impaired: Issues and Challenges 

Science Education should be accessible to all learners, especially children with specific educational needs.  Science learning 
needs to be prepared for all learners and for further education, employment, and independent living.  A student with visual impairment 
is one of the kinds of SEN pupils who have restrictions in acquiring information via their eyesight sense.  Science learning needs to be 
prepared not only for all learners but also for further education, employment, and independent living (Individuals with Disabilities 
Education Act (IDEA)). 

 
Many countries' governments have emphasised the importance of including students with special needs in regular classrooms. 

Inclusive schools must accommodate the diverse needs of students (Bavlı et al., 2020). The blind or visually impaired student will 
likely need specific adjustments to access the science programme safely and thoroughly. Students` specific visual demands should be 
considered while considering how to make resources accessible.  

 
. Research Problem 

Students with visual impairment typically find reading very difficult because of their low sight.  This paper investigates the 
challenges and opportunities for students with visual impairment in Science Education. More specifically, the study will: (a) Assess 
the challenges of visually impaired students in science education and (b) Identify the opportunities for students with visual impairment 
in Science Education.  

 
To answer the above objectives precisely, we can frame the following research questions:  

1. What are the issues and challenges with the accessibility of the science curriculum for visually impaired students?  
2. How can visually impaired children cater to the problems associated with the accessibility of science content?  
3. How can technology help the visually impaired in their education? 

 
    Methods 

Literature reviews were conducted by selecting articles from recently published research journals to provide an overview of 
available and persuasive research.  

 
Selection of the Articles 

Articles selection started from peer-reviewed research journals in the ERIC and ScienceDirect database. The keywords used 
in the search are 'science learning, 'Science for visually impaired,' 'Accessible Science for visually impaired,' 'Science Education for 
visually impaired, 'Science Education,' and 'visually impaired' within a period from 2001 to 2021. In the beginning, the researchers 
used the Eric website "http://www/eric.ed.gov/" and the ScienceDirect website "https://www.sciencedirect.com/" More than 300 full 
texts were found. Only peer-reviewed research articles were chosen to narrow the search for match articles relevant to the keywords. 
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In the second screening phase, the researchers select journals mainly focusing on the Science Education of the visually 
impaired. Further, the researchers also used the Google Scholar website "https://scholar.google.com/" to find relevant research articles. 
Finally, the researcher ended with 80 full-text research articles considered enough to address the research questions. Initial analysis 
shows that some of the studies have similar findings, so the researcher further discarded some articles and selected a total of 52 
articles for review. 

 
Analysis of Studies 

The literature reviews were performed using the best evidence approach, based on the analysis of 52 research articles selected 
according to the research question. Each paper is analysed by two people and an audit. In this process, the researchers use the same 
criteria mentioned above, depending on the questions. Articles with similar findings were merged together. 

 
Categorisation of the Articles 

Each article was reviewed considering the developing set of research questions until the entire data set was treated. 
Researchers have also confirmed that each item fits multiple findings (in some cases, even more). For example, some articles show 
different types of achievements. Therefore, this study's results were divided according to how visually impaired students learned and 
taught science. 

 
Review of Literature and Discussion 
Issues and Challenges 

People with visual impairment (VI) are commonly defined in two different ways: legal and educational. In general, after all 
corrective adjustments, people with visual acuity between 20/70 and 20/200 are defined as individuals with low vision. The effect of 
VI on a child's development depends on the severity, type, and onset of impairment. These may result in anxiety disorders (Kızılaslan 
& Kızılaslan, 2018). 

 
Only 16% of U.S. undergraduates major in a STEM field compared to 47% in China and 38% in South Korea. Female 

students' interest in STEM fields remains at 14.5% compared to 39.6% for their male counterparts. The attitude construct is crucial to 
understanding why some students participate in science and others do not. Unfortunately, researchers have not been able to utilise a 
language that successfully explains the distinction between attitudes towards science and scientific attitudes. The attitude construct has 
been conceptualised in several ways by science education researchers. (Aydeniz & Kotowski,2014). 

 
An estimated 80 percent of learning takes place through sight. However, visually handicapped students often lose out on 

crucial physics ideas due to visual and auditory impairments. Tactile materials and audio graphs could be utilised to improve 
mathematics and physics teaching to visually challenged pupils. The study will focus on the physics learning environment for a 
visually challenged student in a conventional high school (Toenders,2017). 

 
In South Africa, 10% of the total population is visually impaired. Visual impairment in childhood affects the learning process 

at school. Information and Communication Technologies (ICT) can enhance the quality of life for disabled people. The WHO report 
states that one billion people suffer from various disabilities (Tom et al., 2018). Supalo (2014) gives a historical perspective on the 
Revolution of Science Education for Blind or Visually Impaired students in the U.S. The evolution of the electronic book, or an e-
book, has changed the landscape of accessibility for the blind in education. The development of text-to-speech screen technology and 
more reasonably priced refreshable Braille displays have made literary content available to the blind. 

 
Social Barriers 

Students with visual impairment experience many issues such as behaviour problems, deprived attention, negative attitude, 
etc. Concept development relies on sensory stimulation by different senses, and it would be impossible for students with vision 
impairment to perceive such things by other senses. A comprehensive plan needs to be developed to address psychological and social 
problems. 

 
Students with visual impairments differ in their functional perspective, cultural background, age of onset of visual 

impairment, presence of other disabilities, and cognitive ability. The impact of visual impairment on mental development depends on 
how much visual information reaches the brain. Therefore, the categories handicapped and impaired should be identified clearly to 
serve VI children better. A literature review of existing research on teaching materials and strategies for teaching science to VI 
students has revealed significant gaps (Sahin & Yorek, 2009). 
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Gifted students pay considerably more attention to mental processes due to their high intellect level. Gifted persons have 
strong abstract thinking abilities and imagination. Critical thinking is one of the most fundamental parts of scientific thinking. 
Teachers can encourage students to write more objective observations by asking if other students could understand them (Peters, 
2006). 

 
Sustainable development 

The importance and usefulness of sustainable development depend on the increasing interest in three pillars of the United 
Nations Educational, Scientific and Cultural Organization (UNESCO): economy, society, and environment. The fourth pillar, named 
education for sustainable development, was emphasised by Biasutti and Frate as equally important (Abu-Alruz et al., 2018). The 
Standard Touch project will help E/POs develop high-quality, accessible materials that are visually and tactilely engaging for the 
blind. In addition, we have discussed several collaborative efforts by NASA, the National Federation of the Blind, and others to raise 
interest in science among blind youth (Beck-Winchatz & Riccobono, 2007). 

 
Science education 

Science education for preschool and primary school children requires skilled teachers and continuous training of teachers. 
Science needs to be transferred correctly to children from an early age. According to a recent survey, students with impairments are 
underrepresented in science disciplines and perform poorly on non-standardised tests. Learning Science is important because it 
provides children with the knowledge to understand complex relationships in nature. Knowledge of sciences offers a better grasp of 
the world and promotes children's curiosities and interests. Unfortunately, learning science was often unattainable to blind and visually 
impaired pupils in the past (Plazar et al., 2021). 

 
 Gifted students' success or performance during science education is not at the expected level. Science is the most effective 

subject in enhancing their potential. Authors argue that more effort must be put into developing new science-based standards to 
support and enhance gifted children's science education (Onal & Buyuk, 2021). Science is the most effective subject in enhancing 
their potential, authors argue. More effort must be put into developing new science-based standards to support and improve gifted 
children's science education. (Kisilaslan, 2019). 

 
Scientific inquiry is a quest to learn a scientific approach or method that generates knowledge. Understanding the nature of 

science is the goal of science education for children. Modern society should change its view and understand the meaning of science as 
knowledge, creative and productive science drives innovation (Prachagool & Nuangchalerm, 2019). Visually handicapped pupils 
differ from one another according to their functional view, socioeconomic level, cultural origins, and age at the beginning of visual 
disability. Visual impairment does not produce poor intellect but merely negatively impacts cognitive growth. Therefore, science 
education has considerable importance in developing children's scientific process skills (Kızılaslan & Zorluoğlu, 2019). 

 
Teachers might use the nature of science as a guide for open-ended inquiry to encourage children to be more inquisitive about 

the world around them. Many of the obstacles teachers face when conducting investigations can be overcome with a thorough 
comprehension of science's nature (Peters,2006). Scientific research has the potential to answer all the challenges and threats affecting 
our society. Science helps to describe, explain, define, investigate, and ultimately try to clarify real-world phenomena. In addition, the 
acquisition of 21st-century skills such as critical and creative problem solving and decision-making can foster scientific literacy 
(Kızılaslan, 2019).  

 
Science education research focuses on students' learning difficulties in conceptual understanding physical and chemical 

phenomena and problem-solving. The large amount of work carried out to investigate the teaching and learning in various content 
areas has revealed a wide range of common student errors (STAMOVLASIS, 2017). Prachagool and Nuangchalerm (2019) 
investigated and compared the understanding of general science education pre-service teachers and pre-service science teachers. On 
behalf of their competence, scientists are social partners who comprehend and critique phenomena while no longer expressing ideas or 
feelings.  

 
Students require a degree of guidance from a travel-agent type teacher who can provide incentives for them to travel 

smoothly into the culture of science. In the 21st century, technology has become a powerful factor in society that is constantly 
influencing society and is being influenced by society (Chowdhury, 2016). 

 
A series of investigations have examined the applicability of catastrophe theory to science education. Students' academic 

achievement was used as the dependent measure predicted by neo-Piagetian constructs. The working hypothesis behind these designs 
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is to predict students' achievement in understanding chemical and physical phenomena (STAMOVLASIS, 2017). Gifted and talented 
students have an innate interest in science because it activates their curiosity and strong imagination about natural objects and 
surroundings and their interests. This hobby sets them apart from most of their peers (Smutny & VonFremd, 2004). The American 
National Research Council states that science teaching and curriculum need to be formed to educate thinking individuals who are able 
to know, use, and produce scientific knowledge effectively (Sağat & Karakuş, 2019) 

 
Curriculum 

A curriculum is a program within the educational program that attaches importance to ability and implementation. Visually 
impaired students still have difficulty with the science curriculum (Zorluoğlu et al., 2019). There are very few curriculums for 
teaching gifted students, which may be due to a lack of research. Teachers and schools lack the necessary expertise in science and 
technology to keep up to date with advances in curriculum and pedagogy. PISA framework for science and math literacy should be 
used as a baseline for K‐12 STEM curriculum design and assessment. The PISA framework provides an excellent source for the 
development of mathematics and science modelling materials for middle school students. Skill in using these models is an essential 
component of math and science literacy. The ideal modelling curriculum begins in middle school, emphasising proportional reasoning 
(Hestenes, 2013). 

 
Students with visual impairments should be provided with inquiry-based science curriculums and lesson plans designed to 

meet their needs (Chiu, 2020). 
 
Piaget noted that blind children fall behind sighted children in their development of logical reasoning. The SCIS program is 

adapted for visually impaired students by Adapting science for the Blind (ASMB). The SCIS and ASMB projects follow an evaluation 
model in which teachers are involved in all curriculum development stages (LINN, 1972). The aim is to engage students in 
understanding the physical world by constructing and using models. Students learned how to model and measure basic physical 
variables, including time, position, velocity, mass, density, temperature, and energy (Onal & Buyuk, 2021). 

 
Accessibility 

The Next Generation Science Standards were developed to provide students with a consistent science education framework. 
The majority of visually impaired students are educated to state science standards in the general education classroom (Koehler & 
Wild, 2019). VI Student has the same cognitive ability as their non-disabled peers. However, there seems to be a huge gap between 
expectations and available resources. Blind students could perform many of the activities in experiments using a guide from 
a searched peer (Sahin & Yorek, 2009). 

 
According to the authors, teachers rarely pay attention to students` science process skills (SPS). Visual impairment impacts 

mental development differently depending on how much visual information reaches the brain. Students with visual impairments can 
improve their science procedural skills using lesson plans tailored to the needs of visually impaired students. Several adjustments are 
often needed to allow visually impaired students to have safe and complete access to the science curriculum (Kızılaslan & Zorluoğlu, 
2019; Ravanis et al., 2021; SUKARDIYONO et al., 2019). 

 
There are many ways to make graphical information accessible to the visually impaired. One way is to convert images into 

raised line drawings or two-dimensional tactile graphics. Another is to use three-dimensional models, which allow the blind to 
perceive spatial structures directly (Winchatz & Ostro, 2004). Zorluoğlu et al. (2019) determined that underemployed and blind 
students will not earn learning outcomes without supporters. Teachers' assistance, computer, tablets, and audiobooks are needed for 
low-level students to acquire high-level cognitive process skills. Preparing the curriculum considering individual differences will 
make learning more effective and productive. The literature review indicates that students with Visual Impairment (VI) can learn 
science well if there are appropriate tools for them to learn. The most efficient assistive technology used in learning is the Braille 
embosser and computers. (Ediyanto & Kawai, 2019). 

 
According to Maguvhe (2015), Blind and partially sighted learners have performed better than their typically sighted 

counterparts in subjects such as mathematics, engineering, physics, chemistry, and biology. Many teachers in South Africa need 
special training to teach the blind and partially sighted. Nevertheless, students are perceived to do admirably when generating concepts 
from science related to their lives. Blind and visually impaired students are increasingly entering mainstream science classrooms. 
These tools are affordable and easily adapted by teachers of blind or visually impaired students (Sağat & Karakuş, 2019). 
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Kızılaslan (2019) designed a science activities-based study and evaluated the efficacy of these activities on visually impaired 
students` development. The study was carried out at a segregated school for visually impaired students. Hestenes (2013) believes the 
emphasis should be on using models and diagrammatic diagrams to establish a solid foundation for energy arguments throughout the 
high school science curriculum. With the development of text-to-speech screen technology and more reasonably priced refreshable 
Braille displays, more literary content is available to the blind (Supalo, 2013). Gifted kids can adapt their knowledge to new settings 
and are willing to take on challenging assignments. (Nacaroğlu & Kizkapan, 2020).  

 
Technology 

Science and societies are confronted with ever-increasing complications in today's technologically advanced and globalised 
world. During the 1960s, there was a concerted push to differentiate science from technology. Chowdhury (2016) defines STS, STSE, 
and SSI and examines their goals, aims, and progressions across time. STSE education is an umbrella phrase that covers a large 
variety of diverse views on the linkages between science, technology, society, and the environment. The STS approach to science 
education helps develop a student-centred orientation that inspires students' cultural self-identities, future contributions to society as 
informed citizens, and interest in translating scientific and technological knowledge's personal and practical meaning. SSI utilises real 
societal issues and scientific education to develop functional scientific literacy and increase students' retention of science knowledge. 
Technology can be used in a variety of ways in science education.  

 
Inclusive Education 

The idea is to provide special support to all children in mainstream education. There are still gaps when it comes to providing 
access to all children and achieving inclusive education. For several reasons, science education for talented students is not as effective 
as it should be (Belay & Yihun, 2020). Students with disabilities are increasingly being integrated into regular public schools. In the 
last decade, the government has emphasised the importance of the inclusion of students with special needs in traditional classrooms 
(Kızılaslan, 2019). 

 
Education and learning for the visually impaired and those with partial vision need to be firmly anchored in a multisensory 

approach. The teaching of visually impaired (partially sighted) learners remains highly individualised, where written work and 
drawings done by the teacher are recorded and transmitted to a personal workstation (Fraser & Maguvhe, 2013). Blind students can 
learn difficult subjects such as the structure of light and how images are formed with curved mirrors. Research conducted in the 1960s 
and 1990s identified preschool knowledge in various areas such as electricity, electricity, optics, and energy. Other studies related to 
blind students and science may be gathered under the Inclusive learning environment issue.  

 
Sica (1982) indicated that more visually impaired students attend physics and mathematics classes than totally blind students. 

Teachers offer tools to help blind or visually impaired students in science and engineering classes. The aim is to encourage active 
participation and positive attitudes about science by students with visual impairments and their sighted peers (Ricker & Rodgers, 
2016). Special education teachers must have high self-efficacy beliefs to ensure that their pupils` academic performance remains high 
throughout the educational process (Ateş et al., 2019). Gifted people have high abstract thinking skills, inventiveness, and a strong 
desire to learn new things. With CCTSLX, Bulut (2021) looked at the critical thinking levels of gifted children. 

 
Inclusive education of students with visual disabilities can be a challenge for teachers. Traditional teaching primarily relies 

on visual resources that are not accessible to blind students. Universal Design for Learning (UDL) is a framework for the teaching-
learning transaction. It has been proposed that UDL benefits students with disabilities who major in STEM fields. (Reynaga-Peña & 
López-Suero, 2020). Visually impaired students should attend regular classes and actively participate in learning. Science educators 
must consider their needs to motivate visually impaired students in science (Moreland, 2015). 

 
Result and Conclusion 

Children have an instinctive, natural need to explore nature and understand primary science-related concepts from an early 
age. Children who are blind or have partial vision have difficulty understanding the world around them. The teacher must be familiar 
with the visual abilities of visually impaired and blind students. The teaching material must be adapted accordingly to the visual 
ability of the individual student (Plazar et al., 2021). 

 
According to studies, adapted teaching tools and strategies can be equally good for all students with and without visual 

impairments. In addition, various studies report on adapting chemistry teaching methods and didactic tools to blind and visually 
impaired students. Well-trained teachers can easily adapt teaching methods and adjust teaching tools (Azevedo et al., 2014). Despite 
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these difficulties, students with disabilities have succeeded in research-based learning environments (NRC, 2000). Children with 
visual impairments will have a better chance of succeeding in school if there are modifications in teaching and materials.  

 
Rooks & Maker (2009) compiled a list of gifted visually impaired students` characteristics. These include superior 

concentration, great persistence, and commitment to tasks that interest them. In addition, direct experience with objects can lead to an 
increase in classification ability. Results support Piaget's theory that logical thinking is fostered by an interaction between the 
individual and his environment. 

 
Though the number of these problems is large, the main problem with the education of the visually impaired is associated 

with accessibility. To improve the quality of life of the visually impaired their participation is necessary in society. Increasing the 
participation of the visually impaired in society will be two-fold beneficial; first, they get rehabilitation for themself, and second, there 
will be more voices for them which will also motivate others to think about them. Therefore, we should ensure that the visually 
impaired can easily access science content. Developing countries are still struggling with basic infrastructure and facilities and in this 
situation, ensuring the quality of life of the visually impaired is a big problem. This study suggests that there needs to be more 
research on accessibility issues of visually impaired children in developing and developed countries should also come forward to 
support them.  
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