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INTRODUCTION

Cochlear implants (CIs) are effective auditory rehabilitation 
tools for patients with severe and profound hearing loss. Espe-
cially for infants with congenital deafness, CI is the only method 
of rehabilitation that allows them to hear and speak. In the late 

1970s, multichannel CIs were developed and many improve-
ments were subsequently made in the 1980s to 2000s [1]. How-
ever, most CI recipients may still experience speech recognition 
difficulties in acoustically challenging environments. Specifically, 
the classroom is an environment that is acoustically and aca-
demically challenging for students due to several factors, such as 
the number of students per class, reverberation, the distance be-
tween the teacher and students, and the presence of internal or 
external background noise [2]. As a result, many CI recipients 
experience numerous difficulties in their academic and school 
life, and these problems are directly and indirectly linked to 
their experiences of university admission. 

Most published research studies on children with CIs have fo-
cused on audition, speech, or language development [3,4]. Al-
though these studies, typically conducted in laboratory settings, 
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are very important, many children who receive CIs at a young 
age and their parents are interested in whether they can adapt 
well to school life and attend a good university or get a decent 
job. These issues are especially noteworthy in East Asian coun-
tries, where the “education fever” is quite high [5]. In particular, 
the interest in education in South Korea is especially high 
among the Organisation for Economic Co-operation and Devel-
opment (OECD) countries [6]. 

In South Korea, nearly 12,000 CI procedures have been per-
formed since the first CI was implanted in 1988. Since many of 
these recipients are pediatric patients, their needs during the 
college entrance process are becoming increasingly relevant, 
which has spurred significant changes in government policies for 
individuals with hearing disabilities. Since 1995, special admis-
sion guidelines for students with disabilities have broadened ac-
cess to higher education for these individuals in South Korea. 
The university admission rate for students with disabilities in-
creased from 5.2% in 1998 to 39.5% in 2017 [7]. Of 1,449 stu-
dents with hearing loss, 1,018 (70.2%) were reported to be re-
ceiving post-secondary education [7]. As such, there is a growing 
tendency among students with disabilities, including hearing 
loss, to attend university. However, to our knowledge, there 
have been no global or Korean studies of the academic achieve-
ments of CI patients, how they navigate the university admis-
sion process, and their adjustments to university. Therefore, this 
study sought to track the university admission process of pa-
tients who underwent CI surgery at a young age, to examine 
their current university life, and to identify any areas for im-
provement.

MATERIALS AND METHODS

Participants
Initially, a total of 30 individuals participated in this study from 
the outpatient clinic of the Department of Otolaryngology. Indi-
viduals who met the following eligibility criteria were included: 
students who underwent CI surgery between birth and 20 years 
of age, who have had CIs for more than 3 years, who have grad-
uated from high school, and who had regularly visited the hos-
pital for at least 3 years and received speech therapy. Study re-
sults were finally analyzed for 24 subjects, given four ultimately 

did not enter university and two did not complete the study 
questionnaire. Demographic characteristics are shown in Table 1. 
The type of deafness was classified into “pre-lingual” (16/24, 
66.7%) and “post-lingual” (8/24, 33.3%) based on whether the 
hearing loss occurred before or after the acquisition of language. 
The auditory performance was calculated from the average 
pure-tone audiometry at 500, 1,000, 2,000, and 4,000 Hz.

Procedure
An online survey was conducted to examine the university ad-
mission process and academic support for students with CIs. The 
survey consisted of three topics (demographics, university ad-
mission process, and academic support) and 25 items regarding 
laws and policies related to university admission and education-
al support for students with disabilities in Korea. The address for 
the survey was texted to those who agreed to participate in the 
study. This study was approved by the Institutional Review Board 
at Samsung Medical Center in Seoul, South Korea in accordance 
with the Declaration of Helsinki (IRB No. 2019-11-037). 

Statistical analysis
Demographics and academic support measures were summarized 
with descriptive statistics. In the university admission process 
topics, chi-square test was performed to identify significant dif-
ferences in frequencies between the pre- and post-lingual deaf-
ness groups. 

RESULTS

University admissions for students with CIs
The university acceptance rate for students with CIs was 85.7% 
(24/28). Nine (37.5%) proceeded to enter a 2-year college pro-
gram, while 15 (62.5%) enrolled in a 4-year college program. 
Furthermore, 50% (12/24) of the accepted participants were 
admitted under special admission rules for students with disabil-
ities (Table 2), while nine respondents (37.5%) were admitted 
by way of nonscheduled admission. Humanities and social sci-
ences (10/24, 41.7%) were the most commonly chosen majors. 
The main reason for participants’ selection of their majors was  
“I was interested in my major” (54.2%). At the time of enroll-
ment, only one person was required to choose his or her major 
because of the special admission process. Communication was 
not an issue, as none of the participants determined their first-
choice major based on whether or not it facilitated communica-
tion. However, seven students (29.2%) considered changing their 
major and two of them responded that it was due to communi-
cation problems (Supplementary Table 1). According to the chi-
square test, there were no significant differences between the 
pre- and post-lingual deafness groups in any of the variables re-
lated to the university admission process (Table 2, Supplementa-
ry Table 1).

  Many cochlear implant (CI) recipients experience considerable 
difficulties in their academic and school life. 

  We investigated the current university admission rate of stu-
dents with CIs and their experiences of educational support. 

  The results of this study will be helpful for young CI recipients 
and their parents as they prepare for university entrance. 
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Academic support for students with CIs
With regard to the availability of the center for disability servic-
es at each university, 19 of the 24 (79.2%) participants respond-
ed that the center was located at their university and 13 (54.2%) 
had visited the facility by the time of the survey. When students 
were asked about how they received information about the cen-
ter, the most common response was “notification from the 
school” (61.5%), followed by “heard about it from other stu-
dents with hearing loss” (23.1%), “searched for information on 
their own” (7.7%), and other (7.7%). The most common reason 
for not using the center was “I didn’t know whether such a cen-
ter existed at my university” (54.5%) (Table 3).

Regarding available teaching and learning support, 21 partici-
pants (87.5%) responded that assistant services were available 
at their university and 15 (62.5%) had first-hand experiences 

with those services. One of the most frequently used services 
was class assistance (e.g., note-taking) (73.3%). The most fre-
quent reason for not using assistant services was “I didn’t know 
whether assistant services were available at my university” 
(33.3%) (Table 4). Students with hearing loss considered 
speech-to-text translation to be the most important assistant 
service, followed by class assistance, shorthand, and sign lan-
guage interpretation (Supplementary Table 2).

Thirteen participants (54.2%) mentioned that assistive device 
rental services were offered through their university, while nine 
(37.5%) did not know whether or not such services were avail-
able. This service was mainly not used by students because most 
of them answered that “they didn’t know whether a rental ser-
vice for assistive devices was available at the university” (55%) 
(Table 5). 

Table 3. Availability of and experiences with centers for disability services (n=24)

Item Response No. (%)

Availability of center for disability services Yes 19 (79.2)
No  3 (12.5)

Don't know 2 (8.3)

Experiences with center for disability services Yes 13 (54.2)
   Notification from the school  8 (61.5)
   Searched for information on their own 1 (7.7)
   Heard about it from nondisabled students 0
   Heard about it from other students with hearing loss  3 (23.1)
   Other 1 (7.7)
No 11 (45.8)
   I didn't know whether such a center existed at my university.  6 (54.5)
   They didn't have programs that I wanted. 1 (9.1)
   The program offered by the center wouldn't help me.  3 (27.3)
   The workers at the center were rude to me. 0
   I didn't want friends to know that I used a center. 1 (9.1)
   Other 0

Table 2. Type of university admission process, type of university, and major (n=24)

Item Pre-lingual (n=16) Post-lingual (n=8) Total (n=24) P-value 

Type of admission process 0.275
   Regular admission 1 (6.3) 0 1 (4.2)
   Nonscheduled admission  4 (25.0) 5 (62.5)  9 (37.5)
   Special admission for students with disabilities  9 (56.3) 3 (37.5) 12 (50.0)
   Other  2 (12.5) 0 2 (8.3)
Type of university 0.371
   Two-year program  5 (31.3) 4 (50.0)  9 (37.5)
   Four-year program 11 (68.8) 4 (50.0) 15 (62.5)
Major 0.145
   Humanities and social sciences 4 (25.0) 6 (75.0) 10 (41.7)
   Natural science 3 (18.8) 1 (12.5)  4 (16.7)
   Art, music, and physical education   5 (31.3) 0  5 (20.8)
   Engineering 2 (12.5) 1 (12.5)  3 (12.5)
   Medicine and public health   0 0 0
   Other 2 (12.5) 0 2 (8.3)

Values are presented as number (%).
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Students needed assistance most often for listening to lectures, 
followed by during presentations, group projects, or personal 
projects (Supplementary Table 3). When asked about the help-
fulness of the support system provided by the institution for their 
academic life, 54.5% responded that it was moderately helpful.

DISCUSSION

The history of laws on education for students with disabilities in 
Korea is quite short. In 1995, the special university admissions 
system for individuals with special needs was first introduced. 
The enforcement decree of the Higher Education Act was an-
nounced in 1998 and special education laws for those with dis-

abilities were enacted in 2007. In 1995, the number of students 
with disabilities totaled only 113 across eight universities. In 
comparison, in 2015, 1,377 students were enrolled at 116 uni-
versities, representing a more than 10-fold increase in the popu-
lation within 20 years. The 2014 statistical report of Statistics 
Korea reported that the rates of tertiary education institution 
entrance among the general population and those with disabili-
ties were 68.9% and 46.3%, respectively [8]. This suggests that 
the absolute number of people with disabilities attending uni-
versity has significantly increased, likely as a result of the afore-
mentioned legislation and government efforts, but further efforts 
are still needed. 

Among the various types of disabilities, the university entrance 
rate of people with hearing impairment is 70.3%, which is some-

Table 4. Availability of and experiences with assistant services (n=24)

Item Response No. (%)

Availability of assistant services Yes 21 (87.5)
No 1 (4.2)
Don't know 2 (8.3)

Experiences with assistant services Yesa) 15 (62.5)
   Sign language interpretation 1 (6.7)
   Text interpretation 3 (20)
   Shorthand  5 (33.3)
   Class assistance (e.g., taking notes) 11 (73.3)
   Other 0  
Noa) 9 (37.5)
   I didn't know whether assistant services were available at my university. 3 (33.3)
   They didn't have services that I wanted. 2 (22.2)
   The assistant service wouldn't help me. 2 (22.2)
   I didn't want friends to know that I used a service. 2 (22.2)
   Other 0  

a)The total percentage could exceed 100% because of multiple answers. 

Table 5. Availability of and experiences with rental services for assistive devices (n=24)

Item Response No. (%)

Availability of rental service for assistive devices Yes 13 (54.2)
No 2 (8.3)
Don't know  9 (37.5)

Experiences with rental service for assistive devices Yesa)  4 (16.7)
   Laptop computer 2 (50.0)
   Recorder 0  
   Camera (camcorder) 0  
   FM system 2 (50.0)
   Other 0  
Noa) 20 (83.3)
   I didn't know whether a rental service for assistive devices was available at  

my university.
11 (55.0)

   They didn't have services that I wanted.  4 (20.0)
   The assistant service wouldn't help me.  3 (15.0)
   I didn't want friends to know that I used a service. 1 (5.0)
   Other 1 (5.0)

a)The total percentage could exceed 100% because of multiple answers.
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what higher than the rates of people with other disabilities (e.g., 
visual, developmental disability, autism). This is thought to be 
due to the possibility of attaining sufficient hearing rehabilita-
tion through the use of hearing aids or CIs, whereas other dis-
abilities may not be as readily treatable. In our study, 22 of 24 
participants (91.7%) attended regular high schools, and only 
two (8.3%) attended a special school. This finding is consistent 
with the results of Bae et al. [9], who found that the number of 
students with hearing impairments in mainstream classes tended 
to be higher than that of students with other disorders. In par-
ticular, CI users were found in mainstream classes in significant 
numbers. One study showed that 61 of 67 (91%) prelingual 
deaf children with CIs attended ordinary classes in a main-
stream school [10]. 

Many studies have been conducted on the long-term academ-
ic outcomes of school-aged children with CIs and explored their 
educational performance. Mukari et al. [11] reported the educa-
tional accomplishments in a mainstream class of 20 prelingual 
deaf patients, and found that 56.25% of them achieved below-
average performance. Sarant et al. [12] compared the academic 
performance of individuals with normal hearing and patients 
with bilateral and unilateral CIs; on average, the academic out-
comes of all CI users were poorer than those with normal hear-
ing, but the authors further concluded that using CIs in both 
ears at younger ages could lead to better academic outcomes 
among children with severe to profound hearing loss [12]. Un-
like previous research, Choi et al. [10] reported that half of pre-
lingual deaf children with CIs scored above average in terms of 
general academic performance. However, the children with CIs 
had lower levels of achievement in second language learning 
(English), social studies, and science because of difficulties in 
understanding complex verbal explanations. In addition, a num-
ber of studies have analyzed outcomes related to educational, 
psychosocial, functional, and communicative aspects in CI pa-
tients, but few investigations have sought to elucidate these indi-
viduals’ academic progress including university admission and 
adaptation to university life. Spencer et al. [13] found that 75% 
(12/16) of CI patients attended post-high school institutions, of 
whom seven attended universities and five attended community 
colleges.

South Korea’s educational level is the highest in the world. 
According to the OECD Education Index 2019 released by the 
Ministry of Education in September of this year, the rate of 
completion of tertiary education among Korean youth was 
69.6%, marking the 10th straight year that South Korea has 
been in first place among OECD countries [14]. Children with 
CIs and their parents are also very interested in higher educa-
tion. Therefore, it is meaningful to understand the university en-
trance process experienced by students with CIs and to investi-
gate their actual university life in general. The present study 
found that 91.7% of study participants had attended regular 
high schools, with only one graduating from a specialized high 

school. Among them, 85.7% went to a university and 62.5% 
specifically attended 4-year universities, showing a fairly high 
level of education. Additionally, 50% of students were admitted 
through the special admission process for students with disabili-
ties, and the government policies for individuals with disabilities 
and the efforts of each university suggest that relatively good re-
sults pertaining to the inclusion of students with disabilities are 
being achieved. When analyzing pre-/post-lingual deafness, par-
ticipants with post-lingual deafness had a relatively high rate of 
choosing majors in the humanities and social sciences, while 
participants with pre-lingual deafness tended to choose majors 
in the category of art, music, and physical education, but this 
difference was not statistically significant. The students with pre-
lingual deafness also tended to use the special admission system 
for students with disabilities, but this difference was likewise not 
statistically significant. 

The assistant and assistive device rental services for students 
with disabilities were relatively well-established at each universi-
ty, but only 62.5% of the participants reported using these ser-
vices, and 12.5% of the respondents said that the system was 
beneficial to them. This finding demonstrates that more efforts 
still need to be made to investigate the types of support that 
students with hearing loss really need and to provide the neces-
sary support. 

The limitations of this study include the small number of par-
ticipants and the fact that the survey participants were more 
likely to have embarked upon a higher education program than 
those who did not respond. Therefore, multicenter studies 
should be conducted in the future with more CI patients at vari-
ous facilities. In addition, some of the patients participating in 
this study received surgery at other hospitals, or after examina-
tion at other hospitals, followed by surgery and speech therapy 
at our medical center; therefore, the hearing outcomes of some 
patients before and after surgery could not be included. Howev-
er, the impact of this limitation is not substantial, since the focus 
of this study was on current communication skills and types, 
rather than objective hearing outcomes. Lastly, the results of this 
study may have been influenced by parental academic status, 
household income, and region of residence, but the present 
study did not analyze these factors. 

The first CI operation was performed in Korea in 1988 and 
the procedure became quite popular around 2001. Since then, 
18 years have passed; therefore, patients who underwent CI sur-
gery around the age of 1 year are now ready to enter university 
after graduating from high school, and the number of these pa-
tients is only expected to increase in the future. For this reason, 
further research and analysis of the university admission process 
and academic life of CI patients will be meaningful. This study 
provides valuable information for young CI patients and their 
parents. In conclusion, The results of this study will be helpful 
for young CI recipients and their parents as they prepare for 
university entrance.
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