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INTRODUCTION 

Science instruction and activities by nature of-

ten rely on visual presentations; therefore, 

adaptions and accommodations are needed in 

order to allow students with visual impair-

ments to gain full access to the science class-

room” (Wild & Koehler, 2017, p. 449). Ac-

cording to Drs. Henry Wedler and Cary Supalo, 

who are both scientists with blindness who 

have dedicated themselves to making science 

more accessible for students with visual im-

pairments, hands-on learning is crucial in sci-

ence education for students with visual impair-

ments (Wedler et al., 2012; Supalo, Dwyer, 

Eberhart, Bunnag, & Mallouk, 2009). Their 

personal science learning experiences inform 

the importance of providing tactile materials 

and assistive technologies when teaching sci-

ence to students with visual impairments. Stu-

dents with visual impairments need to use their 

other senses to make observations and obtain 

firsthand information. Their abstract thinking 

ability (Wedler et al., 2014) as well as inde-

pendence and autonomy in the science class-

room (Supalo, Isaacson, & Lombardi, 2014) 

should be cultivated through science learning. 

 

Research has shown that providing students 

with out-of-school opportunities can effec-

tively facilitate their active participation and 

increase their performance in science-related 

activities in the school (Beltramo, 2017; 

Riedinger & Taylor, 2016; Dickerson et al., 

1995). According to Young, Ero-Tolliver, 

Young, and Ford (2017), real world and cul-

turally relevant literature and lesson plans 

can help students relate their out-of-school 

experiences to the school science curriculum. 

Thus, students’ cultural background identi-

ties should be considered when giving them 

educational interventions to increase their in-

terests in science (Beltramo, 2017; Young et 

al., 2017; Bricker & Bell, 2014). So often, 

students with visual impairments are discour-

aged from full participation in science-related 

activities in the school due to multiple reasons 

including the lack of adequate adaptions and 

accommodations (Wedler et al., 2014; Supalo, 

Wohlers, & Humphrey, 2011; Beck-Winchatz 

& Riccobono, 2008). Informal science learn-

ing opportunities, such as science camps, can 

serve the needs of students with visual impair-

ments and allow them to gain more science 

learning experiences. 

 

Inquiry-based instruction has been proved to 

be beneficial for students with visual impair-

ments in learning science (Koehler, 2017; 

Hilson, Hobson, & Wild, 2016; Wild, Far-

rand, & Hilson, 2013; Wild, Hilson, & Hob-

son, 2013; Wild & Trundle, 2010a, 2010b). 

The informal science experience that will be 

described in this paper not only provided stu-

dents with an out-of-school opportunity, but 

the activities built upon the need for students 

to learn by doing through inquiry-based in-

struction. The definition of inquiry-based in-

struction is: 

Through discussion and reflection, students 

can come to realize that scientific inquiry 

embodies a set of values. These values in-

clude respect for the importance of logical 

thinking, precision, open-mindedness, ob-

jectivity, skepticism, and a requirement for 

transparent research procedures and honest 

reporting of findings. (National Research 

Council, 2012, p. 248) 

Accordingly, students with visual impair-

ments should be provided with this type of in-

quiry-based science curriculums and lesson 

plans that are designed to meet their needs so 

as to support their learning in science. 
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Several science camps in the United States 

have been held to serve students with visual 

impairments. For instance, the National Fed-

eration of the Blind’s (NFB) National Center 

for Blind Youth in Science (NCBYS) collab-

orated with the National Aeronautics and 

Space Administration (NASA) and held the 

SEE Project Yerkes Astronomy Camp to im-

prove Science, Technology, Engineering, and 

Mathematics (STEM) education for the blind 

and encourage students with blindness to pur-

sue STEM careers (2017). They developed 

and implemented tactile space science books 

and curriculum materials, science academies 

for middle and high school students with 

blindness, and college-level internship and 

mentoring programs in the camp (Beck-Win-

chatz & Riccobono, 2008). The NCBYS also 

organized other science camps, such as the 

NFB Youth Slam and the NFB Engineering 

Quotient program (NFB EQ) (2019). The 

NFB Youth Slam provides STEM hands-on 

learning opportunities for high school stu-

dents with blindness, and the NFB EQ is an 

engineering program for high school students 

with visual impairments. The Lighthouse for 

the Visually Impaired and Blind hosted the 

California Chemistry Camp for high school 

students with visual impairments that pro-

vided chemistry experiments employing the 

sense of smell and computational chemistry 

experiments (Wedler et al., 2014). 

 

Students with Visual Impairments in Taiwan 

According to Special Education Transmit Net 

(2018), the total number of students with vis-

ual impairments at elementary, junior high, 

and senior high school levels in Taiwan is 902; 

of those students, 775 attend regular schools. 

Given the statistical data, 86% of students 

with visual impairments in Taiwan are placed 

in general education settings and 14% of them 

attend special education schools. Unfortu-

nately, science education for students with 

visual impairments is undervalued in Taiwan. 

Students with visual impairments do not re-

ceive equal science learning opportunities as 

compared to their sighted peers. There is a 

lack of collaboration between science educa-

tion teachers and teachers of students with 

visual impairments as well as a lack of adap-

tive science learning materials or experi-

mental equipment provided to students with 

visual impairments in the schools (Chiu, 2015; 

Tseng & Liao, 2011). 

 

YTLF is a nonprofit organization that aims at 

promoting science for all, especially for ele-

mentary school-aged children. The founda-

tion was established in 1994 with a main of-

fice located in Northern Taiwan. In 2001 and 

2002, two branches were established in 

Southern and Central Taiwan to provide better 

service to additional local areas. In the spring 

of 2009, a request from a group of parents of 

children with visual impairments was re-

ceived by the Central Taiwan branch office. 

These parents stated that their children did not 

receive the science education they deserved in 

the school. In the spirit of promoting science 

to all, the director of the Central Taiwan 

Branch organized and implemented the very 

first science camp for students in Taiwan who 

are blind or visually impaired that summer. 

 

The Central Taiwan branch office is located at 

National Changhua University of Education 

(NCUE) in Changhua City. To provide ade-

quate services for students with visual impair-

ments, this Changhua Branch of YTLF sought 

collaboration with academic units within the 

university, including Departments of Physics, 

Chemistry, Biology, and Mathematics, Grad-

uate Institute of Science Education, and De-

partment of Special Education. The Changhua 
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Branch also worked closely with Changhua 

Welfare Foundation for the Blind and Visually 

Impaired, which is an organization estab-

lished by parents of children with visual im-

pairments in Changhua County, for profes-

sional services and educational resources in 

visual impairments. 

 

YTLF believes in learning by doing. Thus, all 

camp activities are hands-on based. The camp 

activities for students with visual impairments 

were originally designed for sighted students 

by camp instructors who are university pro-

fessors specialized in science or mathematics 

and K-12 science or mathematics teachers. In 

order to bring more firsthand observation and 

information to students with visual impair-

ments, a multisensory teaching approach is 

adopted and emphasized. Adaptions and ac-

commodations such as using assistive tech-

nologies, providing braille and large print, and 

giving more time and verbal description are 

made to make the camp activities more acces-

sible to students with visual impairments. 

  

 

The Implementation of the Science Camp 

The science camp for students with visual im-

pairments is held on NCUE campus during the 

summer and winter breaks in Taiwan mostly in 

July and February. This five-day science camp 

program consists of one orientation and mobil-

ity (O&M) class, sixteen hands-on activities in 

mathematics, chemistry, physics, or biology, 

and two physical education (PE) classes (See 

Figure 1). All student participants must attend 

the O&M class led by certified O&M special-

ists on the first day of the camp in order to con-

tinue participating in the other activities. The 

two PE classes are embedded in the camp pro-

gram with the consideration of students’ well-

ness over the camp week. Instructors are re-

cruited from universities and local school dis-

tricts. Hence, there are university professors as 

well as school teachers specialized in science, 

mathematics, or special education designing 

activities based upon the needs of students with 

visual impairments. 

 

  

Figure 1. Themes included in the science camp program for students with visual impairments 
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CURRICULUM 

The four focused curriculum areas that are 

provided in the camp program include math-

ematics, chemistry, physics, and biology. For 

each area, three examples are provided and 

described in the following: 

 

Mathematics 

Example 1: To understand the structure of a 

regular dodecahedron, students are provided 

with colored paper to make some basic ori-

gami geometric shapes, especially pentagons. 

Each student is then given a learning product 

designed by the instructor to build up a regu-

lar dodecahedron while following the in-

structor’s verbal guidance and the TA’s as-

sistance if needed (See Figure 2a). The in-

structor talks about the application of dodec-

ahedra in history. 

 

Example 2: To learn about currency conver-

sion, students are given bills and coins of dif-

ferent countries and use their fingers to feel 

the textures and sizes of those bills and coins. 

Students share their experiences about using 

different currencies while traveling overseas. 

The instructor describes what is on those bills 

and coins and tells history of trade between 

countries that leads to the significance of cur-

rency conversion. Students then begin to do 

some currency conversion mathematics prob-

lems given by the instructor.  

 

Example 3: To solve a historically notable 

mathematics problem—the Seven Bridges of 

Königsberg, each student is provided with a 

handmade tactile map that helps give them an 

idea on how those seven bridges connect to 

each other. Students who are blind use their 

fingers on the map to think and test if they 

can find a route that allows them to walk 

through all the seven bridges just one time. 

Students who are visually impaired usually 

use both their residual vision and fingers to 

manage this task. 

 

Chemistry 

Example 1: To learn about kitchen ingredi-

ents, students are provided with salt, sugar, 

vinegar, soy sauce, oil, pepper, flour, baking 

soda, dish soap, etc. Students use their fin-

gers to feel the textures, smell them, and even 

taste some of them. They predict what would 

happen after stirring each ingredient in a cup 

of water. Students are encouraged to use mul-

tiple senses to make observations and share 

what they observed with the whole class. 

 

Example 2: To learn that chemical reactions 

would produce gas, each student is first given 

a Vitamin C tablet and asked to listen closely 

to the cup after dropping the tablet in the wa-

ter. Each student is then given some marble 

pieces and a titration flask that contains a hy-

drochloric acid solution. Students drop mar-

ble pieces in the flask carefully and seal the 

opening of the flask with a balloon. Their 

hands can feel the balloon gradually becomes 

bigger and bigger. Lastly, students do the 

Coke and Mentos experiment to experience 

the intense phenomenon. 

  



 

Vol. 23, No. 1 - 2020 ; Journal of Science Education for Students with Disabilities 

6 

 

Example 3: To learn about series and parallel 

circuits, students first make fruit batteries and 

test if those fruit batteries make a calculator or 

an alarm clock work (See Figure 1: Chemis-

try). Each student is then provided with a tiny 

buzzer and connects it to the circuit. Students 

test and determine what fruit makes the best 

fruit battery by the loudness of the sounds 

made by the buzzer. They also think what they 

can do, especially how to rearrange circuits, to 

make more electricity. 

 

Physics 

Example 1: To learn about balance and the 

center of mass, students are given a series of 

activities: 1) Following the instructor’s ver-

bal guidance, students position their bodies 

in different ways and try to make their bodies 

still in those positions. For instance, they are 

asked to stand still on one foot; 2) Student are 

asked to adjust the position of a string tied 

loosely to a wooden baseball bat and try to 

hold the other end of the string and make the 

bat balanced in the air; 3) Students are pro-

vided with popsicle sticks and asked to use 

their finger tips or joints to make one or mul-

tiple popsicle sticks sit still on their finger 

tips or joints; 4) Students are provided with 

papers in different shapes and asked to place 

each paper on the tip of a toothpick fixed in 

a chunk of clay on the table and make the pa-

per sit on the tip. 

 

Example 2: To learn about the effect of fric-

tion on different surfaces, each student first 

makes a cardboard elephant and ties one end 

of a string to the cardboard elephant and the 

other end to a roll of tape. There are three sta-

tions in the classroom and each station has a 

table with a plastic sheet, print paper, or sand 

paper taped on the surface of the table. Stu-

dents go to each station and put the cardboard 

elephant on the adapted surface and then 

drop the roll of tape toward the floor. They 

use tactile rulers to measure the distance that 

the elephant moves forward. 

 

Example 3: To understand that structure mat-

ters, the instructor gives several examples of 

bridges by providing students with basic 

bridge structure samples and verbal descrip-

tions. The instructor then teaches students 

how to roll the paper to make paper sticks. 

Students are encouraged to think and make a 

sustainable paper bridge with the paper sticks 

they make in small groups. Lastly, all groups 

compete to determine which bridge can sup-

port the most books. 

 

Biology 

Example 1: To learn about birds, the instruc-

tor brings two white birds that chirp often to 

the classroom in order to provide students 

with the opportunity to observe birds closely. 

The instructor provides different kinds of 

specimens of birds for students to examine 

their sizes and traits and plays bird chirping 

sounds for them to hear. 

 

Example 2: To learn about reptiles, the in-

structor brings turtles, snakes, lizards, frogs, 

etc. to the classroom for the students to touch, 

feel, and examine their traits. Figure 2a shows 

a student who is blind feels a snake in the class. 

 

Example 3: To learn about the evolution of 

plants from leaves to fruits, the instructor first 

provides different kinds of leaves and fruits 

for students to examine their shapes and traits 

tactilely and/or visually and talks about the 

evolution of plants. The instructor then pro-

vides each student with a pea pod with green 

peas inside and a pea leaf and describes how 

a pea pod evolves from a pea leaf. On the top 
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right corner of Figure 1 is a student who is vis-

ually impaired being shown using a lighted 

handheld magnifier to examine a pea pod in 

the class. Lastly, each student is given a bag 

of adaptive tactile materials, including a piece 

of leaf-shaped cloth, short strings, and beads 

to make a pea pod. 

 

It is noted that the curriculum focused activ-

ities provided at the camp can be categorized 

into three types: guided assembling, sensory 

experiences, and challenging tasks (See Fig-

ure 2). These three types of activities are ex-

plained by using examples in the following: 

 

Guided Assembling 

To make students feel a sense of accomplish-

ment, some activities emphasize learning by 

making. Therefore, students can take their 

own pieces of work home to share their ac-

complishments with their families. In Figure 

2a, a student is being guided by a teaching as-

sistant (TA) to assemble a dodecahedron that 

she will be happy to take home. Moreover, 

students are always encouraged to utilize mul-

tiple senses to make observations. 

 

 

 

Sensory Experiences 

In Figure 2b, a third grader feels a snake for 

the very first time in a biology class introduc-

ing reptile animals. He tells the instructor that 

he did not know that a snake could feel so cool 

in temperature and could twist its own body 

around his wrist in that way. 

 

Challenging Tasks 

In addition to the belief of learning by playing, 

challenging tasks always excite our students 

at the camp. In Figure 2c, students are divided 

into two groups and are asked to design a pa-

per boat that can carry as many washers as 

possible. After sealing the paper boat with 

plastic wrap, students compete to determine 

which boat can support the most washers. 

This type of activity helps stimulate students’ 

imagination which is an important ability in 

learning science, because not everything is 

observable or approachable by human senses. 

 

  

Figure 2. Guided assembling (a); sensory experiences (b); and challenging tasks (c) 
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Teaching Assistants (TAs) 

To provide adequate assistance to students 

with visual impairments at the science camp, 

knowledge of and skills in special education, 

science, and mathematics are all necessary. 

In this regard, TAs are recruited from the De-

partment of Special Education as well as the 

College of Science, including the Depart-

ments of Physics, Chemistry, Biology, and 

Mathematics at NCUE. These TAs are either 

undergraduate or graduate students. Many of 

them are pre-service teachers who are eager 

to gain more experience in assisting or work-

ing with students with special needs. 

 

It is believed that the combination of these 

TAs’ diverse backgrounds can bring the most 

benefit to the implementation of the camp. 

For instance, when making adaptive learning 

materials, those whose background in sci-

ence or mathematics can share their under-

standing of the activity content while those 

whose background in special education can 

share their knowledge of learning material 

adaptation. Their collaboration makes the 

preparation work more efficient. Although 

the main purpose of the camp is to provide 

service to students with visual impairments, 

the camp offers opportunities for NCUE’s 

undergraduate and graduate students to learn 

and to grow from assisting students with vis-

ual impairments in learning science. 

 

To prepare TAs with the ability to assist stu-

dents with visual impairments at the camp, 

all TAs are required to participate in the two-

day TA training program which takes place 

prior to the camp. The objectives of the train-

ing include: 1) to gain the knowledge of vis-

ual impairments (Figure 3a); 2) to learn 

O&M techniques to guide students with vis-

ual impairments (Figure 3b); and 3) to under-

stand all activity contents to prepare adaptive 

learning materials (Figure 3c). 

 

Students 

Each classroom where students are assigned 

is specifically prepared for each individual 

student at the camp. Upon registration, stu-

dents are guided to different classrooms 

based on their school grade levels, including 

first to fourth grades, fifth and sixth grades, 

junior high school level, and senior high 

school level. According to our years of expe-

rience, students with blindness usually need 

more assistance than students with low vi-

sion. Therefore, we consider students’ vision 

conditions, learning abilities, as well as the 

Figure 3. The two-day TA training program prior to 

the camp. 
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absence or presence of additional disabilities 

to group them. Taking Figure 4 as an exam-

ple, the group has one student with low vi-

sion (top right corner) and two students with 

blindness. The student with blindness who 

needs more assistance is arranged to sit next 

to the TA.  

 

In most recent times, there are sixty to seventy 

students with visual impairments from all 

over the country attending the camp each time. 

To best assist these students, twenty to thirty 

TAs are needed. Generally, there are twenty 

students in a classroom with the assistance of 

eight TAs, which gives a student-TA ratio of 

2.5. From our previous experience, a TA can 

assist a maximum of four students with visual 

impairments at a time. However, this rarely 

happens. Assisting two to three students at a 

time is more manageable. 

 

Figure 5 represents an ideal student number in 

a classroom with several possible student-TA 

ratios that have been experimented at the 

camp. Sixteen students with visual impair-

ments are expected in a classroom and divided 

into four groups based on the heterogeneous 

grouping considerations noted above. In rare 

cases, a TA can assist four students with visual 

impairments. If there is a student who needs 

additional assistance, one-on-one assistance 

will be provided. As a result, a TA could assist 

four or three students at a time or provide one-

on-one assistance to a student with additional 

needs in this classroom. 

  

Figure 4. An example of heterogeneous grouping adopted by the camp. 

Figure 5. Possible student-TA arrangements in the 

classroom. 
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The Outcomes of the Science Camp 

Upon the end of the camp, the Changhua 

Branch would ask students to reflect on their 

camp experiences and give their feedback in 

order to make improvements in future camps. 

Given enough time prior to the camp closing 

ceremony, each student is able to finish writing 

a letter to the Changhua Branch on the last day 

of the camp. TAs would then collect the letters 

and deliver them to the Changhua Branch. 

Likewise, after the camp week, TAs would be 

asked by the Changhua Branch to share their 

ideas, thoughts, or feelings about the camp in a 

written format within two weeks. 

 

The significance of the camp emerged from 

those letters. Thus, the researcher started a re-

search project that aimed to learn more about 

the impact of the camp on the students and the 

TAs. The collected data included videotapes and 

field notes from classroom observations and 

student interviews as well as written responses 

from a TA survey. The researcher managed to 

travel across the country to interview 16 stu-

dents who had participated in the camp. There 

were 5 middle school students and 11 high 

school students among the 16. Verbal consent 

from the students and their parents to participate 

in the research was obtained on the phone while 

scheduling the interview and videotaped on the 

interview day. The researcher also gathered all 

the survey responses from the 28 TAs who 

served at the camp in the summer of 2014. Writ-

ten consent from the TAs was obtained on the 

TA recruitment form prior to the camp.  

 

Because this paper is a project report that 

aims at introducing the camp, only necessary 

information regarding the methodology is 

addressed. Semi-structured interviews were 

conducted to ask the students about their sci-

ence learning experiences and how they 

learned science. The TAs were asked to give 

written responses to a series of open-ended 

questions about their TA experiences and 

what they had learned from participating in 

the camp. Student voice and performance as 

well as TA voice were considered to speak 

about the impact of the camp. Thus, re-

sponses from the students and TAs were pre-

sented in the following to show the outcomes 

of the camp. 

 

Student Voice and Performance 

The students’ interests toward science were in-

creased through the participation of the camp 

activities. Their perceptions toward science 

and themselves also became more positive. 

Student 3 (12th grader): It is very interest-

ing to manipulate things by hand! I can think 

about how things work while I am doing 

hands-on activities… They (Hands-on activ-

ities) really help a lot! They make it easier 

for me to remember deeply and vividly in 

terms of the activities that I had done, how I 

did them, and what the teachers taught [dur-

ing those activities]. 

Student 8 (12th grader): At the camp, I have 

opportunity to know the sound that it (a Vit-

amin C tablet) makes or what changes may 

occur… I used to know that Vitamin C tab-

lets would dissolve in the water. However, I 

had no idea that bubbles would be produced 

while they are dissolving. 

Not only did their perceptions toward science 

and themselves become more positive, but 

they became more willing to take risks and 

accept challenges in the classroom at the 

camp than they used to be. 
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Student 7 (9th grader): Hands-on brings me 

a lot of great feelings! It is unbelievable that 

I made something that I had never thought I 

could have done before. 

Interviewer: Why had you never thought 

of that? 

Student 7: I thought it was because I could 

not do it at all that they (teachers) did not 

want me to try. I thought it was because 

they wanted to save my skin, not because 

they did not let me do it. 

Student 1 (12th grader): I did not believe 

that Mentos and Coke could react. I did not 

believe in those video clips on the website. 

However, the result [of the experiment] was 

shocking! I was 100% persuaded after I gave 

it (the experiment) a try. 

Moreover, many of the students could artic-

ulate the experiments that they had done at 

the camp many years ago. Taking the follow-

ing excerpt from a middle school student par-

ticipant’s interview as an example, the stu-

dent’s response shows his interest toward 

science as well as what he had done and 

learned from the activity. 

Student 13 (8th grader): The teacher 

asked us to throw the dice. There are 6 

numbers on the surface of a dice, 3 are odd 

numbers and the other 3 are even numbers. 

The odd numbers represent dominant and 

the even numbers represent recessive. We 

threw the dice and recorded how many 

times that odd or even numbers showed up 

to calculate the probability. The teacher 

asked us to throw 20 times. Because the 

teacher says the more times that we throw 

the dice the more accurate the result is, I 

found myself a partner and together we 

threw more than 200 times.  

 

 

Taking the following excerpt from a high 

school student participant’s interview as an-

other example, the student explained the 

function of a siphon that he had learned at the 

camp in a concise manner: 

Student 10 (12th grader): Two buckets 

filled with water. One is placed on the ta-

ble and the other is placed on the floor. 

Have a plastic pipe filled with water. Sink 

the plastic pipe into the water in the bucket 

on the table, and then pull one end of the 

plastic pipe out of the bucket. Both ends of 

the plastic pipe should be pressed hard [to 

keep the water inside the pipe]. When this 

end of the plastic pipe is put into the water 

in the bucket on the floor, release your fin-

gers from both the plastic pipe’s holes. 

The water in the bucket at the higher posi-

tion will be brought down to the bucket at 

the lower position. 

TA Voice 

All of the 28 TAs were undergraduates at 

NCUE, among which, 6 majored special edu-

cation and 22 majored in physics, chemistry, 

biology, or mathematics. All the 6 TAs from 

the Department of Special Education had par-

ticipated in the camp as TAs before. Only 4 out 

of the 22 TAs from the College of Science par-

ticipated in the camp as TAs for the first time. 

 

The TAs’ overall understanding of students 

with visual impairments improved. Their per-

ceptions toward students with visual impair-

ments were positively changed. They became 

more positive toward the learning ability of 

students with visual impairments and became 

more aware of providing reasonable assistance 

to the students. The following are the special 

education TAs’ responses: 
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TA 8: Sometimes, we think that students 

with visual impairments need a lot of as-

sistance. However, sometimes, they can do 

it independently and do not want to be as-

sisted. Perhaps we should ask them if they 

really need assistance beforehand. 

TA 16: Even though they are all visually 

impaired, the degree of their need of assis-

tance is very different. 

TA 3: Allow them (students) to do the 

things that they can do on their own. Let 

them try. Do not continuously help them. 

Give them some more time. 

As for the TAs from the College of Science, 

many of them were surprised that the stu-

dents with visual impairments they met at the 

camp were very expressive and high-spirited. 

They were impressed by the students’ living 

and learning abilities as well as interests in 

science, including their independence, imag-

ination, creativity, good memory, and high 

level of curiosity. They also learned that 

there is a variety of vision conditions among 

the students. The following are some repre-

sentative responses from the TAs in the Col-

lege of Science: 

TA 13: The students' memory and learning 

abilities are surprising! 

TA 7: Creativity. Perhaps it is because they 

cannot see clearly that they have so much 

imagination to create all kinds of things.  

TA 23: As a matter of fact, not every one 

of them sees nothing at all. 

TA 9: Some students with low vision see 

much clearer than I thought. Students with 

blindness are much more independent that 

I thought. 

 

 

Not only did the camp experience change the 

TAs’ perspectives, TAs’ perceptions toward 

themselves were also positively changed. 

Through the participation of the camp as TAs, 

the TAs were encouraged by the students 

with visual impairments from directly assist-

ing and interacting with them: 

TA 20: Let go of those stereotypes. Just 

open your mind. Every human being is 

needed and has the value of existence in 

the world. 

TA 15: I cannot give up on myself because 

of them (students). They worked so hard 

[at the camp]. 

TA 12: They (students) made me under-

stand how important it is to be patient and 

to help one another. 

TA 5: I am grateful because I learned so 

much from them (students). They made 

me want to change myself for the better. 

Social Impact 

To increase social awareness, we have held 

the camp closing ceremony with the presence 

of our students with visual impairments, 

sighted students, as well as their parents (See 

Figure 6). Video clips capturing the camp 

sites for students with visual impairments 

and sighted students were played during the 

ceremony. By providing such opportunities 

to students with visual impairments as well 

as to the public, we expect more people to 

gain positive and accurate understandings of 

those who are blind or visually impaired. 

 

  



 

Hands-on Science Camp for K-12 Students in Taiwan 

13 
 

Figure 6. The camp closing ceremony. 

CONCLUSION 

The practice of this science camp has made 

positive impacts on those who participated in 

the camp. We have developed an informal 

practice model in science education that may 

benefit students with visual impairments. We 

expect the practice to demonstrate the learn-

ing potential of students with visual impair-

ments and provide an example of an imple-

mentation model for science teachers and 

science education researchers. In the spirit of 

Science for All, more efforts should be made 

to ensure students with special needs are all 

included in science. 
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