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ABST R AC T  

Science courses are considered to be one of the most difficult courses since they contain difficult and abstract concepts for 

the individual who needs special education. Because traditional science teaching is mostly based on visual teaching. However, an 

effective science education can be done by making instructional adaptations and taking into account the individual needs of the 

students. In this study, the science activities and materials prepared by taking into consideration the needs of the students with 

visual impairment using the case study of qualitative research methods were made. the study sample consisted eight students 

including three blind and five students with low vision. The Activity Evaluation Scale (AES) was used to collect data. At the end, 

activities and materials were evaluated by teacher and independent researchers. In order to ensure the reliability of the study, the 

videos which were recorded during the course separately analyzed by the researchers, the AES was filled and then the analyses of 

the researchers were compared. As a result, it was determined that the science activity and materials prepared for the students 

with visual impairment can be useful in teaching the concepts of heat conductor and heat insulator. 

Keywords:  Students with visual impairment, science education, science activities, science materials 

Görme Yetersizliği Olan Öğrencilere Fen Eğitimi: Uygulamalı 
Etkinlik Analizi 

ÖZ  

Fen dersleri, çoğu özel eğitime gereksinim duyan birey için zor ve soyut kavramlar içerdiğinden en zor derslerden biri olarak 

kabul edilir. Çünkü geleneksel fen öğretimi çoğunlukla görsel öğretime dayandırılmıştır. Fakat öğretimsel uyarlamalar yapılarak ve 

öğrencilerin bireysel ihtiyaçları göz önünde bulundurularak etkili bir iyi fen öğretimi yapılabilir. Bu çalışmada nitel araştırma 

yöntemlerinden durum çalışması kullanılarak görme yetersizliği olan öğrencilerin ihtiyaçları dikkate alınarak hazırlanan fen etkinlik ve 

materyallerinin analizi yapılmıştır. Çalışma grubu üç görmeyen ve beş az gören öğrenciden oluşturmaktadır. Çalışmada veri toplama 

aracı olarak Etkinlik Değerlendirme Ölçeği (EDÖ) kullanılmıştır. Etkinlik sonunda dersi yürüten öğretmen ve bağımsız araştırmacılar 

tarafından etkinlik ve materyalleri değerlendirilmiştir. Çalışmanın güvenirliğinin sağlanması amacıyla ders esnasında kaydedilen 

videolar araştırmacılar tarafından ayrı ayrı izlenerek EDÖ doldurulmuş ve daha sonra araştırmacıların analizleri karşılaştırılmıştır. 

Sonuç olarak görme yetersizliği olan öğrenciler için hazırlanan fen etkinlik ve materyallerinin ısı iletkeni ve ısı yalıtkanı kavramlarının 

öğretiminde yararlı olabileceği tespit edilmiştir. 

Anahtar kelimeler: Görme yetersizliği olan öğrenciler, fen eğitimi, fen etkinlikleri, fen materyalleri 
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1  |  INTRODUCTION  

 Visual impairment is a decreased ability to see to a degree that causes problems not fixable by usual 

means, such as glasses (Lusk & Corn, 2006). Students with disabilities face many difficulties in learning 

science subjects and concepts due to the disadvantages arising from disability (Isaacson, Supalo, Michaels 

& Roth, 2016). The abstract nature of the concepts in science lessons can prevent students' active 

participation in science activities (Kizilaslan, Zorluoglu & Sozbilir, 2020). Since these students feel insecure, 

they think that they will not be successful in science activities and will not be able to comprehend science 

subjects (Nepomuceno, Decker, Shaw, Boyes, Tantillo & Wedler, 2016). It is thought that these students 

will be able to learn, participate in activities and be interested in science by preparing activities considering 

their inadequacies for students with disabilities or by using sufficient amount of supplementary materials 

in teaching (Pence, Workman & Riecke, 2003). Teaching and students' learning can be facilitated by 

preparing tactile and audio materials for individuals with visual impairment, visual materials for individuals 

with hearing impairment, and materials that will teach individuals with intellectual disabilities at a simple 

level (Cavkaytar, 2013; Kızılaslan, Sözbilir & Zorluoğlu, 2019; Mete, Çapraz & Yıldırım, 2017). 

Considering that 80% of learning is provided by the sense of vision (Ataman, 2012; Özkan, 2013), 

students with visual impairment are at a more disadvantage than other students with disabilities in terms 

of learning (Kızılaslan, Sözbilir & Zorluoğlu, 2019). For this reason, the sense of vision is very important in 

individuals' learning. Visual impairment occurs when individuals' vision is lower than normal vision 

(Cavkaytar & Diken 2012; Farnsworth & Luckner, 2008). In particular, academic and conceptual 

development, communication, life skills, and movement skills are negatively affected by visual impairment. 

In this sense, long processes of concept and skill development are required in these individuals, and organs 

other than the sense organ should be integrated into educational interventions in order to shorten this 

process (Lee & Templeton, 2008). 

Students with visual impairment use their senses of hearing, touch, smell, and taste for the purpose of 

accessing information, apart from the sense of sight (Douglas & McLinden, 2005). Different learning 

situations and needs arise depending on the use of these students' senses (Pence, Workman & Riecke, 

2003). The changing learning styles of these students depending on the existing visual impairment and 

visual impairment; It requires determining the educational needs of individuals, taking individual differences 

into consideration and restructuring the educational process. This situation varies according to the content 

of the courses, subject and concept density (Beard, Carpenter & Johnston, 2011). 

Courses that require field knowledge are the most important lessons that students with visual 

impairment fall behind in the teaching process, both cognitively and educationally (Sapp & Hatlen, 2010). 

It is known that students with visual impairment cannot learn the subjects and concepts as effectively as 

other students in science lessons, especially due to the fact that they contain abstract concepts (Gray, 

2009), and they need supporters that facilitate the student's learning (Zorluoğlu & Sözbilir, 2017). 

In the learning process, individuals use cognitive processes effectively and structure information by 

constructing various patterns in the mind (Schreuer, Sachs, & Rosenblum, 2014). Information needs to be 

received by individuals, structured in the mind, shaped by individual and environmental thoughts and 

transferred to life (Cavkaytar & Diken 2012; Johnsen, 2001). In this context, science education makes 

sense with the fact that the information acquired in the process is applicable in daily life (Smith & Kelley, 

2007). The purpose of science education in terms of acquiring applicable knowledge in daily life is to create 

an information society that is aware of science in this information age and to train individuals with the 

knowledge, skills, attitudes and behaviors required by the age (McGinnity, Seymour-Ford & Andries, 2004). 

Every student involved in the education process should acquire knowledge, skills and attitudes related to 

science courses (Fraser & Maguvhe, 2008). However, in science education for students with visual 

impairment, it is very important to bring different senses to the forefront in gaining the knowledge, skills 

and attitudes specified in the program and to integrate the materials that can use these sensory organs 
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into teaching (Gyimah, Sugden & Pearson, 2009). Students who actively participate in the process and use 

supportive materials in teaching will learn more easily and there will be no misconceptions related to 

incorrect learning. 

In the light of the data obtained from misconceptions made for different learning areas in the science 

course; even students with normal vision have misconceptions about the basic concepts in learning areas. 

(Mastropieri & Scruggs, 2010). In line with these results, students who have low vision or is blind cannot 

participate actively in the learning process. Also, teaching with incomplete or non-existent materials do not 

reflect the desired concept to be taught. It is thought that there may be more / different conceptual 

deficiencies (Mitchell, 2008). These conceptual deficiencies of the students with visual impairment who 

learn the information to be learned due to the lack of visual perception, the most important sensory sense, 

have been supported by some studies that can be solved by various teaching methods, techniques, 

strategies and designs (McLoughlin & Lewis, 2005). 

When the studies on science teaching for the students with visual impairment were examined, it was 

found that most of them were hand-on studies. Linn and Thier (1975) made adaptations in the science 

program and materials to enable students with visual impairment to learn science courses in the inclusive 

classes. Lunney (1994) developed a computer software program for students with visual impairment to 

benefit from the chemistry laboratory effectively. Ratliff (1997) developed two experiments in the general 

chemistry laboratory that can be performed by students with visual impairment. Gupta and Singh (1998) 

developed experimental materials for students with visual impairment to conduct chemistry experiments 

with cheaper methods in the chemistry laboratory. Jonesi, Andre, Superfine and Taylor (2003) found that 

computer haptics interact with viruses on the microscope slide.. Beck-Winchatz and Ostro (2003) 

developed three-dimensional materials in the teaching of asteroid concept and taught the concept with 

real asteroids falling into our world. Supalo (2005) mentioned the teaching techniques that can be used by 

teachers to make chemistry courses more efficient for students with visual impairment, and mentioned 

techniques that can be developed to get more efficient grades and participate in classes. McGookin and 

Brewster (2007) developed a tactile tool and an application that allowed students with visual impairment 

to create bar graphs interactively. Neely (2007) developed laboratory materials in order to enable students 

with visual impairment to benefit from laboratory studies better. Poon and Ovadia (2008) developed 

tactile-based teaching materials for the effective processing of chemistry courses. Bromfield-Lee and 

Oliver-Hoyo (2009) developed laboratory activity to help students better understand the esterification of 

chemistry using their sense of smell. Boyd-Kimball (2012) developed adaptive tools and teaching 

techniques for blind students studying at the undergraduate level chemistry department. These tools 

include writing and balancing chemical reactions, unit conversion and concentration calculation, drawing 

Lewis's point structures, understanding and writing structural representations of molecules with three-

dimensional models. Darrah (2013) examined the learning of the contents of the curriculum by using 

computer haptics and visual and auditory supporters to increase the access to mathematics and science.  

In this study, the needs of the students with visual impairment were determined in order to teach 

science concept. Because of the fact that the concepts of heat conductor and heat insulator are abstract 

concepts, it is a known fact that students without visual impairment have difficulty in learning abstract 

science concepts and students with visual impairment have difficulty in learning abstract concepts even 

though they are supportive in learning abstract concepts. This study aims to teach the science concepts 

related with heat transfer topic 
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2  |  METHOD  

RE SE AR C H DE SI GN  

Case study was used in this study. Case studies aim to investigate a single person, group, event or 

community (McMillan & Schumacher, 2010). Typically, data is collected from various sources and using 

various methods (e.g., observations and interviews). Research can also continue for a long time, so 

processes and developments can be studied as they are (Creswell, 2007). As shown in Figure 1, the stages 

of the study can be listed as follows: 

I. The needs of the students with visual impairment to learn the science course gains were 

determined  

II. Taking into account the information obtained in the first step, activities and materials for the 

concepts of heat conductor and heat insulator have been developed  

III. The activities and materials developed in the second stage were applied to the students in the 

classroom environment. 

IV. The contribution of activities and materials to learning related concepts is examined. 

 

Figure 1. Stages of the Study 

In the first stage, conceptual learning difficulties related to the concepts of heat, heat conductor and 

heat insulator were determined. For this purpose, in-class observations video camera recording and semi-

structured interviews was used. In the second stage, activity, activity material and course module were 

developed in line with these identified needs (Appendix 1). For this purpose, firstly the individual needs of 

the students due to visual impairment were classified. For the students with low vision and blind students, 

the characteristics of the materials (the size of the material, - the size of the security, etc.) are designed for 

the students with low vision. The documents prepared for the students with low vision were in Century 

Gothic font and at least 18 font size. According to the research Century Gothic was identified as the best 

readable font by students with visual impairment (Çakmak, Karakoç, Şafak  & Kan, 2014). The principles of 

module, activity and activity materials are as follows (Bailey & Daniel, 1993; Brigham, Scruggs & 

Mastropieri, 2011; Çakmak, Karakoç, Şafak & Kan, 2014; Sözbilir, Zorluoğlu & Kızılaslan, 2019; Karakoç, 

2016; Teke & Sözbilir, 2019): 

1. Pay attention to the fact that the prepared materials address multiple senses. 

2. The articles on the materials prepared for the students with low vision should be at least 18 pt. 

3. Teaching materials and information for the purpose of the contrast to be created on the document 

should be in a contrast.  

4. Instructional material should be formed from substances that stimulate the sense of tactile and 

reveal similarities and differences. 

5. Ratio-scale, integrity, accent and harmony adjustment should be provided as a whole. In other 

words, the harmony of an object with the other object and its relation with the whole should be given 

importance. 

I.

Need Determination

II. 

Activity and material 

development

III.

Implementation

IV. 

Evaluation
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6. The prepared materials should be appropriate to the students' characteristics (age, intelligence and 

order of past experiences). 

7. The meaning of material makes learning easier. For this purpose, the material must be exactly 

matched with the subject or concept intended for teaching. 

8. Emphasis should be placed on the acquisition of cognitive knowledge as well as affective and 

psychomotor skills. 

9. Heterogeneous groups should be formed according to the students' vision level in material design 

integrated with activity. 

The module booklets prepared for the course are presented to two experts in science education and 

special education. The experts have examined the guidelines in terms of scope, structure, language and 

appearance. These experts specifically examine scientific conceptual understandings of students with 

visual impairments. Their works include exploring students' with visual impairments conceptual 

understanding of physical and environmental science through inquiry-based education. The module 

booklets were revised in line with the opinions taken from the experts and the teacher. 

ST UDY G ROUP  

The study group consisted of a total of eight students, three of them were blind and others were low 

vision. Three of the students are girls while five of them are boys. The age range is between 12 and 15 

years. Two students receive access support for independent movement, while six students do not need 

access support for independent movement. Two students need an auxiliary material to read, while six do 

not need any supplementary material for reading (Table 1). 

Table 1. Sample of the Study 

Students Gender Age Visual acuity Mobility training Use reading aids 

S1 Female 13 Blind Receive training No 

S2 Female 15 Low vision  No training Yes 

S3 Female 14 Low vision No training Yes 

S4 Male 14 Low vision No training No 

S5 Male 13 Low vision No training No 

S6 Male 12 Low vision No training No 

S7 Male 13 Blind Receive training No 

S8 Male 15 Blind No training No 

DA TA  C OLL EC T IO N T O OLS  

Data were collected using the Activity Evaluation Scale (AES) (Table 2). In the first stage, evaluation 

criteria were determined by taking the opinions of three science education and one special education 

expert. In the evaluation criteria, the general analysis of the activity and the contribution of the activity to 

the teaching of the subject and concept were examined. The activities and materials prepared for the 

students with visual impairment were evaluated by the teachers and independent researchers conducting 

the course. The graded system in the scale is ‘strongly agree’ (4), ‘agree’ (3), ‘neutral’ (2), ‘disagree’ (1), and 

‘strongly disagree’ (0). Necessary corrections have been made in the evaluation criteria considering the 

expert opinions. In order to ensure the reliability of the study, the videos recorded during the course were 

watched by independent researchers separately and they were asked to complete the AES form. As a 

result of independent analyses, the compliance percentage was determined as 77.7%. 
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Table 2. Activity Evaluation Scale (AES) 

DA TA  AN ALY SI S  

Descriptive data analysis method was used in the study. In descriptive analysis, data may not be 

interpreted according to previously determined themes. In a descriptive analysis, where data are presented 

with a flexible approach, direct quotations are frequently used to reflect the views of the individuals 

interviewed or observed (Hill, Thompson, & Williams, 1997). During the course module, the courses were 

recorded with the help of video camera. In order to ensure validity and reliability, the courses were 

recorded in the video camera and the situations considered as necessary were followed again and 

compared with the first observations. 

3  |  F INDINGS  

In this section, the course module, science activity and activity materials prepared for the purpose of 

teaching the heat, heat conduction and heat insulation concepts will be evaluated. Before proceeding to 

the findings, a detailed analysis of the course will be carried out (Figure 2 below).  

 

 
 Performance Criteria 

Ratings  

Score Strongly 
agree  

Agree  Neutral Disagree Strongly 
disagree 

The activity was appropriate to the 
level of interest and understanding 

      

The activity was clearly and logically 
organized 

      

The instruction materials were 
practical 

      

The activity duration was 
appropriate 

      

The activity met the identified needs       

The activity was easy to understand       

The activity was relevant to 
students’ educational needs 

      

The activity was well-structured and 
organized 

      

Over-all quality of the activity met 
students’ expectations 

      

Total score (Researcher)         

Total score (Teacher)       

Mean score       
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The course is student-centered. At the beginning 
of the course, the teacher presented the materials 
to be used and asked the students to examine the 
materials. The teacher asked the question what is 
in his hand to check if the materials are 
understood by the students. After receiving the 
necessary answers, the activity document 
prepared by taking into account the inadequacies 
of the students were distributed to the students 
and the students were asked to read them 
individually. The talking thermometer was used to 

perform the activity individually. During the activity, the teacher asked questions about the activity - 
so that the students could understand what they were doing and to make sense of the information 
they obtained. At the end of the activity, the students were asked about the concepts of heat 
conductor and heat insulator by asking the end of the activity to be structured by the students. At the 
end of the course, the information sheets prepared by taking into consideration the inadequacies of 
the students to consolidate the information they have learned were distributed.  

 

Beginning of the course: 

 

Teacher: Now I'm going to give you the materials of 
the activity we are going to do today and you will 
examine them. 

The teacher gives the wooden spoon, iron spoon, 
talking thermometer and glass bowl assembly to the 
students and asks the students to examine these 
materials. 

Teacher: Yesss. You think this is what? 

S8: This is the spoon. It's like iron. 

Teacher: So what is this S6? 

S6: My teacher is a wooden spoon. Light already. 

Teacher: If everyone understands what is in front of them, you will distribute the activity sheets and 
try to understand it because you will make the activity. 

The teacher distributes and prepares the papers of activity which are prepared by taking into account 
the inadequacies of each student. Then he asks the following questions to test if the students 
understand what they are reading and gets an answer: 

Teacher: What will we find at the activity? 

S1: Heat conduction of the spoon 

Teacher: we'll find out which spoon conveys less heat at this activity. 

Teacher: What are the necessary materials? 

S3: Two pieces of iron spoon, wooden spoon, bowl, hot water, cold water, speaking thermometer. 

 

Teaching of course: 

Teacher: Now everyone should touch the bowl without touching too much. What do you feel? 

S4: Hot 

Teacher: Now measure the temperature of both the wooden spoon and the iron spoon with your hand 
and the thermometer. 

Teacher: Now what do you expect to have on your spoons? 

S7: Can I say it? We expect the spoon to be hotter. 

Students measure the temperature of the spoons and wait for a certain time to touch the spoons and 
measure the temperature of the spoons with the thermometer again. 
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Teacher: Which is hotter which is colder? Yeah, S2, touch me which is hotter and which is colder? 

S2: The following is hotter (iron spoon), it is more cold (wooden spoon) 

Teacher: how were the spoons you put in this bowl? 

Students were warm. 

Teacher: How were the spoons after putting hot water in it?  

S5: iron spoon was warmer than the wooden spoon was warm. 

Teacher: How did you think the iron spoon became hot here? 

S6: gave hot water temperature 

Teacher: What happened when it was hot? 

S1: received heat from water. 

Teacher: what we aimed from the outset was to determine the heat conductor and heat insulator. 
Which of these materials do you think is the heat conductor which is the heat insulator? 

S5: The thing is iron is warmer than the hot board. 

S4: Iron conveyed heat then the board did not pass fully. 

Teacher: whichever heat conductor is the heat 
insulator? 

S4: Iron is the conductor of heat conductor. 

Teacher: we can say on the board as heat 
insulator. 

Students: Yesssss. 

The teacher summarizes the activity and defines 
the concepts of heat conductor and heat 
insulator and distributes the leaflets prepared by 
taking into consideration the inadequacies for 
the students to repeat. 

Figure 2. Observations on the Implementation of the Module in the Classroom 

It is seen that the activity meets the needs in many areas in the analysis of the effectiveness according 

to the evaluation areas, experts and teacher evaluation (Table 4). According to Table 4, one of the expert 

researchers gave three points to the attractiveness of the event and the other expert researcher and 

teacher gave it full score. All evaluators stated that the activity was organized in a logical way and that the 

materials were simple and practical and the duration of the activity was appropriate. Similarly, experts and 

teachers stated that the activity met the learning needs, was easy to understand, allowed for collaborative 

work, activity steps were well structured and the activity met the expectations. 

 

 

 

 

 

 

 

 

 

 

 

Table 4. Analysis of the Activity According to Evaluation Field 
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Activity Evaluation Field Teacher 
Assessment 

Researcher 
Assessment 

Researcher 
Assessment 

Total 
Score 

% 
performance 

The activity was 
appropriate to the level of 
interest and 
understanding 

4 4 3 11 92 

The activity was clearly 
and logically organized 

4 4 4 12 100 

The instruction materials 
were practical 

4 4 4 12 100 

The activity duration was 
appropriate 

4 4 4 12 100 

The activity met the 
identified needs 

4 4 4 12 100 

The activity was easy to 
understand 

4 4 4 12 100 

The activity was relevant 
to students’ educational 
needs 

4 4 4 12 100 

The activity was well-
structured and organized 

4 4 4 12 100 

Over-all quality of the 
activity met students’ 
expectations 

4 4 4 12 100 

4  |  D ISCUSSION &  CONCLUSION  

Students with visual impairment use their other senses at different degrees and frequency depending 

on the insufficiency in their vision. By taking into consideration the individual needs of the students, it is 

possible to facilitate the access to scientific knowledge to individuals with visual impairment by means of 

different senses in the teaching process (Holahan, McFarland & Piccillo, 1994). In this study, an activity 

design and activity materials related to this activity were designed so that students with visual impairment 

can better understand the subject of heat transfer. These activity materials consist of student activity sheet 

and teacher information package. These activity materials were brought to the forefront of the students' 

different senses and the students were included in the concept learning process related to the subject 

A course package was prepared for the teachers and students to carry out the activity process in a 

clear, comprehensible and logical framework. As included in the appendix, it was provided to enable the 

teacher to carry out the course in a planned process by including information on how to include the total 

blind and low vision students in the course information package and what adaptations they should make 

in terms of security and the questions to be asked during the activity process (Kızılaslan, 2019). In our 

country, the implementation of disaggregated schools, in which all individuals in need of special education 

cannot participate in the integration, are continuing. Specialist teachers in these schools may be 

inexperienced due to lack of specialization in the branch of special education (Kızılaslan, Sözbilir & 

Zorluoğlu, 2019). Therefore, elaboration of the teaching process in the course information package 

increases the self-confidence of the teachers and contributes to the active participation of the students. 

Activity materials were chosen from daily life products, this has enabled the students to be more easily 

involved, especially in total blind students. Especially for the total blind student using the sense of touch, 

the easy perception of daily living materials makes it easier to learn and save time (Kumar, Ramasamy & 
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Stefanich, 2001). The activity was completed in the determined time and care was taken not to step out 

of the curriculum. As can be seen in the activity analysis, students were brainstormed during the activity 

process and students were asked questions for evaluation by the end of the activity. It can therefore be 

concluded that the activity met the learning needs of students. The fact that the activity was chosen from 

the daily living materials and the activity process was structured for both the teacher and the student 

facilitated the understanding of the activity. The fact that the message to be given is simple and does not 

allow sensory confusion is one of the factors facilitating learning especially in students with visual 

impairment (Dickerson, Smith & Moore, 1997). The fact that the activity consisted of two heterogeneous 

groups led the students to carry out the activity process in cooperation. Weisberger (1995) states that 

very structured inquiry and cooperative learning for children with visual impairment is the most effective 

method in science teaching. Students with low academic success learn in a collaborative environment 

better than their gifted peers (Kapperman, Heinze & Sticken, 2010; Kizilaslan, Zorluoglu & Sozbilir, 2020). 

In an inclusive class, collaborative learning among students with different learning abilities and learning 

needs has proved to be effective in promoting academic achievement, promoting positive attitudes 

towards the subject and improving social interaction between students (Heward, 2006; Zorluoglu, Sözbilir 

& Kızılaslan, 2016). 

SUGGE STI ON S  

Students with visual impairments use their other senses at different degrees and frequency depending 

on the insufficient vision. By considering the individual needs of students, it can be facilitated for individuals 

who are affected by visual impairment to access scientific information by emphasizing different senses in 

the education-teaching process. 

Standard curriculum is applied in schools in Turkey, individual needs or special needs of students are 

often ignored. Therefore, there is a need for adaptations and improvements in science teaching for 

individuals with visual impairment. In this study, the teaching of the concept of heat transfer with 

differentiated teaching materials and activities was done to the students with visual impairment and the 

efficiency of these activities and materials were examined. The prepared activities and materials are 

interesting, simple and practical, meet the student needs, are easy to understand by the students, the 

application time is sufficient for the students with visual impairment, they meet the expectations of the 

students; It was determined by the experts that the students carried out the activities with peer solidarity, 

the steps of the activities were structured in such a way that the students performed the activity 

themselves, and they were organized in a clear and logical way. Considering the Activity Evaluation Scale 

included in the study, the development of activities for students with visual impairment can be ensured 

that these students actively participate in the activities and that meaningful learning takes place as a result 

of teaching. 

It was observed that the prepared activities and materials are interesting, simple and practical, meet the 

student needs, are easy to understand by the students, the application time is sufficient for the students 

with visual impairment, they meet the expectations of the students; It was determined by the experts that 

the students performed the activities with peer solidarity, the activity steps were structured in such a way 

that the students perform the activity themselves, and they were organized in a clear and logical way. 

As a result, various adaptations and improvements in effective science teaching in line with the needs 

of individuals with visual impairments can be economically costly. For this reason, schools and teachers 

should be provided with budget support in terms of providing tools and materials support considering the 

individual differences of the students. 

 

RE C O MME NDA T I ON S FOR  TE AC H ER S  
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As a result of interviews and observations with the students, it was determined that students with visual 

impairment did not learn much of the concept of ‘Matter and Heat’ on conceptual level. The reasons for 

this are to explain the concepts mainly by verbal means, the lack of printed documents in the hands of the 

students and the lack of tactile materials to facilitate the teaching of the concept. 

The concepts of heat and heat insulation are abstract concepts which are very difficult to learn. The 

concept of heat insulation is understood by very few students. Basic misconceptions in the literature are 

listed below. 

• Metals absorb cold, amounts and absorb. 

• Conductors conduct heat more slowly than insulators. 

• Insulators transmit heat very quickly, the heat is immediately separated from the insulators and 

therefore never heat up. 

• Insulators absorb heat. Woolen heat the substances they are in contact with. 

• Metal does not transmit heat well. 

• Porcelain does not transmit heat at all. 

• When we touch the metal at room temperature and touch the metal, we feel cold because our 

hands are hot. 
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APPENDIX 

 

  

Subject Matter and Heat 

Concepts Heat conductor, heat insulation, heat insulation, heat insulation materials 

 

 

 

Objectives 

6.6.1.1. 6.6.1.1. Classify substances in terms of heat conduction 

6.6.1.2. 6.6.1.2. [Conceptual knowledge / understanding] 

6.6.1.3. 6.6.1.3. Discusses the importance of thermal insulation in buildings in terms of family and 

country economy and effective use of resources 

6.6.1.4. 6.6.1.4. [Conceptual knowledge / Analysis]. 

6.6.1.5. 6.6.1.5. Determine the selection criteria of thermal insulation materials used in buildings 

6.6.1.6. 6.6.1.6. [Conceptual knowledge / Comprehension]. 

6.6.1.7. 6.6.1.7. Develops alternative thermal insulation materials 

6.6.1.8. 6.6.1.8. [Conceptual knowledge / Creation]. 

Science 

process skills 

Observing, measuring, classifying, saving data, establishing hypothesis, using data and model, 

changing and controlling variables, conducting experiments. 

Life 

skills 
Analytical thinking, decision making, creativity, communication and teamwork. 

Affective skills 
Positive attitude development, pleasure to learn, willingness, value of the contribution of 

science, feeling individual and social responsibility. 

SSTE Relationship between science and technology, social contribution of science, science and 

career awareness 
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Course Information Package 

 

Subject: Heat conductor and heat insulator 

 

Objectives: 6.6.1.1 Classifies substances for heat conduction. 

Duration: 40+40  

 

Application Warnings 

• Inform students about the materials to be used in Worksheet 1 and 2. 

• For the activity in Worksheet 1 and 2, divide the students into two groups to form a 

heterogeneous structure in terms of visual impairment. 

• Carry out safety warnings regarding the dangers of hot water. Make sure that the 

bowls and glasses are fixed with silicone on a wooden floor for activity in work sheets 

1 and 2. 

• For those who have never seen, it is reminded that the titles in TGA paper should be 

spoken verbally and written with tablet. 

 

Process of the Lesson 

• At the end of this activity, inform students about the concept of heat conductor and 

heat insulator. 

• Start with the activity with Work Sheet 1. 

• Use the question-answer and brainstorm technique to continue with the following 

questions about the relationship of matter to heat. 

✓ Which of the spoons did you get the most? 

✓ Which of the spoons warmed your hand most? 

✓ While the wooden spoon did not heat your hand too much, the iron spoon warmed 

your hand further. What is the reason of this? 

✓ What is the relationship between the measured temperatures of the spoons and the 

ones you feel when you touch them? What do you think is the reason for this 

relationship? 

✓ What kind of spoons should we use when cooking? Why is that? 

✓ Why should we use a wooden spoon when cooking? 

• Answer the questions in the “The result of the activity” with your students. 

✓ What do you think is heat insulator? 

✓ What does the heat conductor mean? 

✓ Is a heat conductor or a heat conductor if a substance delivers heat very well? 

• Ask students to disseminate and read the Information Sheet 1 on the concepts learned 

in the conclusion section of the activity. Then repeat the concepts and make 

explanations if necessary. 

• Ask students to give examples of heat conductors and heat insulators in their 

environment. 

At the end of the course, ask students to define the concepts in this lesson 
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Activity Worksheet  

Activity: Which spoon conveys less heat? 

Necessary materials: 

✓ 2 pieces of iron spoon 

✓ 2 wooden spoons 

✓ 2 bowls 

✓ Warm Water 

✓ Cold Water 

✓ Talking thermometer 

Let’s Do the Activity 

1. Measure the temperature of the spoons with a 

thermometer and touch them separately. Let's 

record our observations. 

2. Let's use the illustrated bowl assembly and add 

hot water to one of the bowls and ice water to 

another. 

 

 

 

 

 

 

3. Then put one iron and wooden spoon in each 

bowl. 

After five minutes, measure the temperature of the spoons in each 

bowl with a thermometer and touch them separately. Let's write 

what we're observing. 
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Spoon 

Type 

Pre-Experiment Post-Experiment 

 

Temperature 

 

Touch Feeling 

 

Temperature 

 

Touch Feeling 

 

Iron 

    

 

Wood 

    

 

Let's answer the following questions  

1. Which one of your spoons did you have a cold? 

2. Which of the spoons warmed your hand? 

3. Sort your hands from the warmest to the highest 

heat. 

4. Sort the spoons from the lowest to the highest. 

Information Sheet  

Each substance does not transmit the same heat. 

Substances are called heat conductors and heat 

insulators according to their heat conduction. Heat 

conducting material that does not interfere with heat 

exchange or conducts heat well. Metals such as gold, 

silver, copper, aluminum, iron and steel are examples 

of materials that conduct heat. Materials that do not 

conduct heat well are called heat insulating materials. 

Examples of heat insulating materials are plastics, 

wood, straw, leather, fibers and cotton. 


