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Abstract 

Although there is a growing need to improve the skills of people with disabilities, it is 

difficult to establish a scheme through which people with disabilities can learn continuously. In 

particular, the needs of the visually impaired in recurrent education and lifelong learning are not 

well-known. Therefore, in this paper, we clarify the needs of recurrent education for visually 

impaired workers. We conducted a questionnaire survey about the work environment and needs 

from lifelong learning courses. The results indicated that visually impaired workers generally feel a 

need to improve their awareness of information technology and communication as well as skills 

directly related to their work. 
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Introduction 

The lack of human resources has become a problem across the world due to the low 

birthrates and aging population. Thus, there is a growing need for people with disabilities and 

older adults to participate in society. Particularly in Japan, with the enactment of the Law for the 

Elimination of Disability Discrimination, efforts are being made to maintain a certain level of 

employment for persons with disabilities (i.e., establishing a statutory employment rate). 

Conversely, although there is a growing need to improve the skills of people with disabilities, it 

is difficult to establish a scheme through which people with visual and hearing disabilities can 

learn continuously. 

Frameworks for lifelong learning and recurrent education have been established in many 

countries, introducing recurrent education for people without disabilities (Dennis et al. 1973; 

Schutze et al. 1987). Recurrent education, as proposed by the Organization for Economic Co-

operation and Development (OECD), mainly emphasizes the back-and-forth between educational 

places such as universities and vocational schools and workplaces (Dennis et al. 1973; Kogan 

1979). Alternatively, lifelong education, advocated by the United Nations Educational, Scientific 

and Cultural Organization (UNESCO), focuses on the continuity of learning throughout the 

lifetime (vertical articulation to improve coherence) and the linkage of various educational 

opportunities (horizontal articulation to develop integration between subjects, disciplines or 

knowledge domains) (Platt 9; Medel-Añonuevo et al. 2001; Elfert 100). In some cases, recurrent 

education has been introduced for people with disabilities, especially higher education for people 

with intellectual disabilities (Åkerblom 366). In Japan, Tsukuba University of Technology has 

begun to introduce a remote recurrent education scheme for the hearing impaired and is 

developing educational content based on a needs survey (Naito et al. 61). However, the needs of 

the visually impaired in recurrent education are not well known. 
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Therefore, this study aims to clarify the needs of visually impaired workers for recurrent 

education. We prepared and conducted a questionnaire survey about ongoing and continual learning 

among the visually impaired and obtained answers from 82 working people with visual impairments. 

Method 

Overview of the questionnaire and procedure 

The questionnaire items were determined in discussions among the authors and nonprofit 

organizations (NPOs) that support visually impaired workers. An overview of the questionnaire 

items is the following: 

Q1. Basic information (gender, age, degree of disability, educational background) 

Q2. Learning conditions of information subjects when the participant was a student 

(interest in computers, usage of accessibility hardware/software) 

Q3. Professional career and work conditions (current job, work description, groupware and 

accessibility hardware/software on the job, what the participant tries to do when 

working, awareness and use of employment support systems and services) 

Q4. Impressions of higher education and needs for recurrent education (including how well 

they make use of what they have acquired, what they think they should have been 

more diligent about, what they needed to learn for their current job, what they want 

current university students to learn, and what should be enhanced and reduced at 

universities.) 

There were 25 questionnaire categories and 105 items. Questions were written in Japanese. Table 

1 shows detailed questionnaire categories. 
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Table 1. Detailed Questionnaire Categories. 

No. Question 
Q1-1 What is your gender? 
Q1-2 What is your age? 
Q1-3 What is the disability grade of the Physical Disability Certificate issued in Japan? 
Q1-4 Please tell us about your visual disability status. 
Q1-5 What is the age of onset of visual impairment? 
Q1-6 Please tell us the type of junior high school and high school you graduated from, and 

your final education record. 
Q1-7 If you graduated from a university, junior college, or vocational school, please 

indicate the faculty and department you attended. 
Q2-1 When did you first become interested in computers? 
Q2-2 Please describe how you became interested in computers and programming, and 

how you started using them. 
Q2-3 On a scale of 1 to 5, please rate your proficiency in computer skills and accessibility 

features at the time of graduation from your last educational institution. 
Q3-1 In what industry do you work now? Choose the one closest to you. 
Q3-2-1 Please answer the following questions if you are or were involved in information-

related business such as system operation, development, and design. Please select 
the type of work you have experience with. 

Q3-2-2 Please tell us what you work now, if you don’t mind. 
Q3-3-1 We would like to ask you if you have any experience in business programming. 

What languages have you used in the past? 
Q3-3-2 Please tell us about your integrated development environment (IDE) for the 

programming language you selected above. 
Q3-4-1 We would like to ask you if you work in an office environment such as clerical 

work, accounting, or human resources. Do you have any difficulties in using 
document creation software such as Word or spreadsheet software such as Excel at 
work? 

Q3-4-2 Please indicate what you do to solve the difficulties you have encountered in the 
above question. 

Q3-5 Please select the accessibility features of the support software/hardware you use in 
your workplace. 

Q3-6 What is the purpose of groupware used in the office? 
Q3-7 Do you have any difficulties or dissatisfactions in the workplace? Please fill in the 

following questions if you don’t mind. 
Q3-8-1 What do you keep in mind when you work at your workplace? Please choose one 

that applies to you. 
Q3-8-2 Please describe any special consideration you receive from people around you at 

work. 



Awareness of Recurrent Education on Visually Impaired Workers: A Questionnaire Survey  89 

Journal on Technology and Persons with Disabilities 
Santiago, J. (Eds): CSUN Assistive Technology Conference 
© 2021 California State University, Northridge 

No. Question 
Q3-9-1 Please choose any system or service that is specific for a person with a disability. 
Q3-9-2 Please select the systems and services for employment support specifically for 

people with disabilities that you have used. 
Q4-1 To what extent do you feel that you can make use of what you have learned and 

acquired at your current workplace? Please rate on a scale of 1 to 5 for each of the 
following 20 items. 

Q4-2 Looking back on your university days, is there anything that you wish you had 
worked on more diligently? Please rate on a scale of 1 to 5 for each of the following 
20 items. 

Q4-3 Is there anything new that you needed to learn at your current job? Please select all 
that apply. 

Q4-4 Are there any new things you have learned or are learning at your current job that 
you should have learned from your university days? Please choose one that applies 
to you. 

Q4-5 Do you have any suggestions for increasing or reducing the educational content for 
current university students?  Please answer with a scale from -5 to -1 if you want to 
decrease it, or from 1 to 5 if you want to increase it. 

Q4-6 Are there any new items that should be reflected in the current information 
education in universities? If you have any, we would appreciate it if you could 
describe them. 

 
Participants 

Eighty-two (58 males and 24 females) persons with visual impairments participated in 

this evaluation. The participants’ included seven people in their twenties, twenty in their thirties, 

twenty-seven in their forties, eighteen in their fifties, seven in their sixties, and one above 

seventy. Five of them were over 65 years old. Twenty-seven participants had total blindness and 

fifty-five had low vision. In addition, twenty were congenitally visually impaired and fifty-five 

had acquired visual impairment. The congenital visually impaired participants developed visual 

impairments when they were equal to or less than six years. Excluding three persons, all 

participants had a disability certificate that had been issued in Japan. 

All participants had graduated from high school, sixty-eight held undergraduate degrees, 

and seven had attended graduate school. Table 2 shows the participants’ occupations. In total, 73 
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participants answered their current occupations, and most of the participants (N=39, 53%) were 

clerical workers.  

Procedure 

The questionnaire was distributed in a computer-based electronic text file format via 

email. The participants filled out the questionnaire on their own computer and returned it. 

Approval for the questionnaire survey was obtained from the Tsukuba University of Technology 

Ethics Board, and all participants had consented to participate in the survey. 

Analysis 

We analyzed the response trends after a simple tabulation of the responses to each item. 

Then, to clarify the significant differences among the responses to questionnaire items and to 

examine the main effects for questionnaire items, analysis of variance (ANOVA) was employed. 

At that time, the aligned rank transform (ART) (Wobbrock et al. 146) was conducted on the 

scales prior to ANOVA because the evaluated scales were non-normally distributed. Then, the 

significance of the main effects was determined using post-hoc multiple comparison methods 

based on the least-square means and Tukey’s multiplicity adjustment (Lenth 33). We plotted the 

marked significant differences by boxplots and also displayed the significantly different 

combinations that indicated by a red rectangle and black asterisk marks. The rectangle is the 

source, while the asterisks are the comparison, as shown in Fig. 1, 3, 5, and 7. 

Next, regarding responses to the questionnaire on some items of impressions of higher 

education and needs on recurrent education that the participants answered by 5-point Likert 

scale, multiple ordinal logistic regression (OLR) (McCullagh 127) was employed to examine the 

significant contribution ratio of each participant attribute, such as gender (Q1-1 in Table 1), age 

(Q1-2), degrees of disability (Q1-4, and Q1-5), educational background (Q1-6, and Q1-7), and 

current occupation (Q3-1). Then, each attribute’s log odds ratio was calculated to determine the 
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degree of relevance of the responses. We computed the log odds ratio concerning occupation 

only regarding whether they were clerical workers, and whether they were professional/technical 

workers because of the lower number of participants, as shown in Table 2. Subsequently, the 

effect of the factors was discussed based on the presence or absence of significant differences 

and the magnitude of the log odds ratio. 

Table 2. Participants’ Occupations. 

Occupation Frequency 
Clerical work 39 
Professional/Technical 11 
Others 9 
Sales Professionals 3 
Managerial position 3 
Health care provider 3 
Researcher 2 
Studying at vocational school 2 
Household/nursing care/barbering 1 

 

Others included as followed: 

Occupation Frequency 
Sole proprietor 5 
  Instructor of computer usage  
  Electronic commerce  
  Entertainment (actor/actress)  
  Fortuneteller  
  Planner  
Unidentified 4 

 

Regarding frequency data, we first performed a simple tabulation. Then, after creating a 

cross table of frequency data by factors such as disability status, education, and occupation, 

significant differences were determined by the chi-square test and Cramer’s V was calculated as 
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an effect size. After that, we compared Cramer’s V with Cohen’s criterion (Cohen 159) where 

there was a significant difference and discussed the effect of each factor. 

Results and discussion 

Participants’ computer skills 

 

Fig. 1. Subjective Proficiency of the Accessibility Apparatus and Computer Functions when the 

Participants have Graduated (Right panel of the graph indicates the sets of significant 

difference). 

Figure 1 shows the subjective learning status of the accessibility apparatus and computer 

functions (Q2-3) in the participants’ school days. In particular, they rated their own skills 

significantly and relatively high for web browsing (No. 6) and text document creation (No. 7), 

while many gave low ratings for programming skills (No. 9—13). The results of OLR shown in 

Figure 2 revealed that the blind participants had higher proficiency in braille and screen reading 

(No. 1—2), but there were significant differences in the responses regarding operating 
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commands on the computer OS, web browsing, and editing text documents and spreadsheets 

(p<.05). 

 

Fig. 2. Log Odds Ratios of Subjective Proficiency Answers Shown in Fig.1 (Q1—Q10) (on the 

following factors: gender (male or not), disability (blind or not), university experience, job 

(clerical) or not, and job (professional/technical) or not. The rectangle with error bars in deep 

blue or middle deep blue represent significant (p<.05) or marginally significant (p<.10) factors, 

respectively, while those in extremely light blue represent insignificant factors (p>.10)) 

However, we could not observe significant factors in the programming skills because most of the 

participants rated too low in the programming-related items. In addition, there were no 

significant differences among genders (p>.10). In addition, we could not find any difference in 

computer skills in terms of gender and graduate university experience (p>.10). 

Thus, there are likely to be differences in the skills participants attempted to acquire 

depending on their disability condition and their current occupation. However, most visually 
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impaired workers were not satisfied with the programming skills that they acquired on school 

days. 

Participants’ work environments 

Table 3. Accessibility Apparatus on the Participants’ Workplace and Effect Size. 

Accessibility Apparatus Frequency % 

Cramer’s V 
and 

Significance 
- Disability 

(Blind) 

Cramer’s V 
and 

Significance 
- Graduate 

fr. Univ. 

Cramer’s V 
and 

Significance 
- Job 

difference 

1. Text-to-Speech function, 
screen reader 61 74.4 0.35** 0.15 0.21 

2. Screen magnification 
function (zoom-in) 23 28.0 0.32** 0.04 0.29 

3. Color and contrast 
adjustments for the screen 31 37.8 0.39** 0.12 0.35 

4. Adjusting the contrast of the 
shape and color of objects 6 7.3 0.2 0.1 0.3 

5. Adjust the size, thickness 
and color of the text 23 28.0 0.38** 0.1 0.22 

6. Adjusting visual effects 10 12.2 0.26* 0 0.48* 

7. Gesture support features 3 3.7 0.14 0.1 0.34 

8. Devices that display screen 
information in Braille 13 15.9 0.41*** 0.13 0.42 

9. Devices that display screen 
information by dot matrix 2 2.4 0.06 0.12 0.18 

10. Braille printers and Braille 
teplers 4 4.9 0.32* 0.11 0.17 

11. Printers for tactile 
drawings, such as 3D copy 
machines 

2 2.4 0.23 0.12 0.25 

12. Others 6 7.3 0 0.1 0.24 
***: p<.001, **: p<.01, *: p<.05, +:p<.10 

Table 3 shows the accessibility features used by the participants in their work 

environment (Q3-5 in Table 1). In addition to the various screen readers, they mainly used color 
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adjustment, screen magnification, and screen element size adjustment. There was no significant 

difference between whether they had a college degree, but there were many significant 

differences by visual condition (p<.05). Conversely, there was a significant difference in 

adjusting visual effects between occupations. The reason for this was that two researchers shown 

in Table 2 chose to adjust the visual effects, while the others did not have much choice. Both 

researchers had low vision. Thus, this occupational difference was a result of subject bias and not 

a meaningful difference. 

Table 4. Groupware Features Used by Visually Impaired Workers in the Workplace. 

Groupware features used by 
visually impaired workers 

in the workplace 
Frequency % 

Cramer’s V 
and 

significance - 
Disability 

(Blind) 

Cramer’s V 
and 

significance - 
Graduate fr. 

Univ. 

Cramer’s V 
and 

significance - 
Job 

difference 

1. Recording time when 
arriving and leaving for work 43 52.4 0.15 0.09 0.33 

2. Requests on business trip, 
vacation and travel expense  50 61.0 0.13 0.11 0.4 

3. Read the news in the 
institution 36 43.9 0.11 0 0.34 

4. Intra-agency email, chat, and 
bulletin board 56 68.3 0.02 0 0.4 

5. Calendar and schedule 
management 48 58.5 0.01 0.15 0.31 

6. Member search 32 39.0 0.08 0.02 0.39 

7. Search and store customer 
information 11 13.4 0.12 0.17 0.37 

8. Contacting the various 
contacts within the institution 18 22.0 0 0.18 0.34 

9. Contact the support office for 
persons with disabilities 2 2.4 0.11 0.08 0.16 

10. Registration for health 
management and medical 
checkups 

14 17.1 0.03 0.06 0.34 
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Groupware features used by 
visually impaired workers 

in the workplace 
Frequency % 

Cramer’s V 
and 

significance - 
Disability 

(Blind) 

Cramer’s V 
and 

significance - 
Graduate fr. 

Univ. 

Cramer’s V 
and 

significance - 
Job 

difference 

11. Booking of rooms such as 
conference rooms 39 47.6 0.01 0.16 0.33 

12. Purchase and procurement 
of goods 24 29.3 0.17 0.02 0.36 

13. Budget management and 
payment 17 20.7 0.29* 0.02 0.37 

14. Creating text, spreadsheet 
files, etc. 10 12.2 0.1 0.19 0.2 

15. Upload and share files 32 39.0 0.03 0.08 0.24 

16. Permission requests other 
than business trips and 
vacations 

35 42.7 0.03 0.05 0.44+ 

17. Approval of documents 23 28.0 0.09 0.17 0.42 

18. Use in other situations 8 9.8 0.03 0.25+ 0.44+ 
***: p<.001, **: p<.01, *: p<.05, +:p<.10 

Table 4 shows the functions of the groupware used by visually impaired workers (Q3-6 in 

Table 1). In addition to communication within the agency, business trip requests and calendar 

functions were mainly used. Significant differences in visual conditions were found only when 

they conducted budget management and payments in the system (No. 14). Significant differences 

between occupations were identified for non-travel permit applications and other situations. It is 

likely that the applications were unique to their work, as they were professional or research jobs. 

Thirty-five users complained of inadequate reading and operation of these groupware 

products on screen readers, and six users reported that the screen magnification and contrast 

functions were not working. Three people did not report accessibility problems but did report 

usability problems, while one person had software limitations due to security issues at their 
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institution. Only six people reported no problems. These results show that about half (53.7%) of 

the respondents felt that there were accessibility and usability problems in their groupware. 

Table 5. What the Participants Try to do While Working at their Workplace. 

What the participants 
try to do when working 

in the workplace 
Frequency % 

Cramer’s V 
and 

significance - 
Disability 

(Blind) 

Cramer’s V 
and 

significance - 
Graduate fr. 

Univ. 

Cramer’s V 
and 

significance - 
Job difference 

1. Making efforts to 
make the situation of 
visual impairment 
understandable in the 
workplace and in the 
company 

61 74.4 0.23+ 0.01 0.3 

2. Trying to make 
workers in the industry 
and others outside of my 
organization understand 
the situation of visual 
impairment 

28 34.1 0.21 0.03 0.34 

3. Trying to become 
more proficient in the 
accessibility apps I use 

48 58.5 0.33** 0.04 0.32 

4. Preparing several 
templates for myself to 
make my work more 
efficient 

36 43.9 0.27* 0.18 0.26 

5. Preparing some of my 
own automation flows 
(or execution files) to 
improve business 
efficiency 

16 19.5 0.18 0.09 0.46* 

6. The file name and 
directory structure are 
designed to retrieve 
necessary files. 

50 61.0 0.29* 0.02 0.31 

7. Actively participating 
in various training and 
study groups 

35 42.7 0.13 0.05 0.3 
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What the participants 
try to do when working 

in the workplace 
Frequency % 

Cramer’s V 
and 

significance - 
Disability 

(Blind) 

Cramer’s V 
and 

significance - 
Graduate fr. 

Univ. 

Cramer’s V 
and 

significance - 
Job difference 

8. Studying outside of 
work hours to acquire 
various certifications 

15 18.3 0.06 0.17 0.33 

9. Actively 
communicating on the 
job to ensure the smooth 
running of the business 

50 61.0 0.19 0.02 0.39 

10. Actively engaged in 
non-work-related 
communication 

35 42.7 0.13 0.07 0.34 

11. Actively speaking up 
to understand the content 
of the meetings and to 
make use of my own 
suggestions. 

29 35.4 0.13 0.04 0.3 

12. Being proactive in 
helping surrounding 
people 

37 45.1 0.06 0.11 0.36 

13. If there is a difficult 
task for me, I am 
proactive in getting 
others to help me 

44 53.7 0.18 0.04 0.4 

14. Others 5 6.1 0.07 0.13 0.24 
***: p<.001, **: p<.01, *: p<.05, +:p<.10 

Table 5 shows what the participants keep in mind when they work at the workplace (Q3-

8-1 in Table 1). We found that more than half of the participants tried to make their situation 

known to the organization they belonged to (No. 1), organized the file/directory structure to 

improve search efficiency (No. 6), communicated actively with their surroundings (No. 9), 

learned about the accessibility functions (No. 3), and asked for help when they had problems 

(No. 13). There was a significant difference in familiarity with accessibility features (No. 3) and 

the organization of file/directory structures (No. 6) as well as the provision of personal work 
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templates (No. 4) (small to medium effect size). On the other hand, there was a significant 

difference between occupations in terms of creating an automated flow (No. 5). This item was 

significantly more common in professional/technical occupations than in other occupations. 

These results show that visually impaired workers actively communicate with their surroundings 

to make their own situation known, and they are aware of helping each other when needed. In 

addition, some participants commented that they asked their colleagues to prepare for accessible 

files like text formats instead of paper-based documents, presentation files, complex 

spreadsheets, and image files. On the other hand, they also tend to be devised in the PC 

environment; in particular, those in technical professions created an automated flow. According 

to their comments, visually impaired workers should focus on learning a macro language that 

allows them to control the editor at will. 

Impressions of higher education that the participants experienced 

 

Fig. 3. Degree of Usefulness of the Knowledge Acquired in the Participants’  

School Days (right panel of the graph indicates the sets of significant difference). 
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Figure 3 shows the degree of usefulness of the knowledge acquired on school days (Q4-1 in 

Table 1). In particular, items such as using the computer, information security/literacy, etiquette 

in email and greetings, and writing a report were rated significantly more useful (p<.05).  

 

Fig. 4. Log Odds Ratios of Subjective Proficiency Answers Shown in Fig.3 (Q1—Q12, Q14—

Q20) (on the following factors: gender (male or not), disability (blind or not), university 

experience, job (clerical) or not, and job (professional/technical) or not. The log odds ratios to 

Q13 could not be calculated because of the small number of responses. The rectangle with error 
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bars in deep blue or middle deep blue represent significant (p<.05) or marginally significant 

(p<.10) factors, respectively, while those in light blue represent unsignificant factors (p>.10)). 

The results of OLR shown in Figure 4 revealed that graduates of universities and 

professional/technical workers significantly emphasized the usefulness of various knowledge 

acquired at school days. In particular, they scored significantly high in the items of remedial 

education (No. 1), foreign language (No. 4), computer architecture (No. 10), and knowledge of 

various professional qualifications (No. 20) (p<.05). University experience was significant for 

most items. Alternatively, occupational experience tended to increase the log odds ratio for some 

items. In particular, programming skills (No. 11) scored significantly high in the experience of 

clerical work and professional/technical work. Therefore, a university or work experience may 

be a factor in finding what one has learned in the past is significantly useful. 

In addition, female participants significantly emphasized the usefulness of humanities 

and social sciences (No. 2), mathematics in informatics (No. 7), and presentation (No. 16). It is 

possible that female workers with visual impairments tend to apply what they have learned in the 

past to the workplace. However, there is still room for reviewing this point by increasing the 

number of participants. 
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Fig. 5. Degree which the Participants Thought that They Should Study More Diligently in their 

School Days (right panel of the graph indicates the sets of significant difference). 

Figure 5 shows the degree to which they thought that they should study more diligently on their 

school days (Q4-2 in Table 1). The scores for foreign language, how to use computers, and 

presentation skills were significantly higher than those of the other items. The results of OLR 

shown in Figure 6 clarified that those who had a university degree indicated in almost all cases 

that they should have been more diligent (p<.05). This result suggests that many visually 

impaired people feel the need to relearn these three items, particularly university graduate 

workers with visual impairments, significantly realize the importance of studying in the past. 
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Fig. 6. Log Odds Ratios of the Degree to which the Participants Thought that They Should Study 

More Diligently in Their School Days Shown in Fig.5 (Q1—Q3, Q5—Q20) (on the following 

factors: gender (male or not), disability (blind or not), university experience, job (clerical) or not, 

and job (professional/technical) or not. The log odds ratios to Q4 could not be calculated because 

of the small number of responses in the participants who did not have university experience. The 

rectangle with error bars in deep blue or middle deep blue represent significant (p<.05) or 

marginally significant (p<.10) factors, respectively, while those in light blue represent 

insignificant factors (p>.10)). 
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Needs on recurrent education and lifelong learning 

 

Fig. 7. Subjective Degree to Increase or Decrease the Time of the Academic Courses Held at the 

Current University Program (-5: decrease, 0: leave unchanged, 5: increase) (right panel of the 

graph indicates the sets of significant difference). 

Figure 7 shows the subjective degree to increase or decrease the time of the academic courses held 

at the current university program (Q4-5 in Table 1). According to their responses, no items should 

be reduced, and all courses were rated as either the current state or increased. Notably, their 

responses indicated that there should be an increasing time of foreign language (No. 4), how to use 

the computer (No. 8), information security/literacy (No. 9), presentation (No. 18), etiquette in 

email and greetings (No. 19), and field practices such as internship (No. 22) and job 

communications (No. 23). In addition, in general, regardless of educational background or current 

occupation, the participants rated it to be increased in communication-related courses such as No. 
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18—23. Also, most of the participants who answered Q4-6 in Table 1 mentioned the importance 

of learning how to use the computer under accessibility software and information 

security/literacy. 

 

Fig. 8. Log Odds Ratios of the Degree to which Participants Thought They Should Study More 

Diligently in Their School Days Shown in Fig.7 (Q1—Q3, Q5—Q20) (on the following factors: 

gender (male or not), disability (blind or not), university experience, job (clerical) or not, and job 

(professional/technical) or not. The log odds ratios to Q4 could not be calculated because of the 

small number of responses. The rectangle with error bars in deep blue or middle deep blue 
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represent significant (p<.05) or marginally significant (p<.10) factors, respectively, while those 

in light blue represent unsignificant factors (p>.10)). 

The results of OLR shown in Figure 8 revealed that gender and disability status did not 

have a significant effect (p>.05) on increasing and decreasing the number of hours in academic 

courses, but occupation and college education had a significant effect on some items. Notably, 

visually impaired workers with university degrees significantly answered to increase the time for 

foreign language (No. 4) and graduation research and various experiments (No. 20). According 

to one of the participants (answer to Q4-6 in Table 1), visually impaired workers should acquire 

the skills to develop their ability in their daily life rather than learning at academic lectures. To 

develop such skills in recurrent education at university, we thought that it would be useful to 

provide opportunities for the opportunities of project-based learning including graduation 

research and experiments that make use of what has been learned. However, it is necessary to 

consider the basic principles of integrated learning in the future. 

However, participants with clerical jobs and those engaged in professional/technical work 

tended to emphasize different courses. Clerical workers mainly increased the time they spent on 

accounting, management information, bookkeeping, marketing (No. 16), and dealing with 

intellectual property (No. 17). Alternatively, technical/professional workers significantly 

increased the time they spent on sports and physical exercise (No. 5), mathematics (No. 7), and 

computer architectures (No. 10). These results indicate that there is a tendency to increase the 

number of hours in line with one’s current occupation. However, the effect of the current 

occupation on whether to increase the time spent learning how to use computers (No. 8) was 

significantly smaller (p<.05). This is because visually impaired users have a greater need for 

computers, regardless of their occupations. 
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From the above, we can assume that visually impaired workers generally feel a need to 

improve their awareness of information technology as well as the communication skills directly 

related to their work. In addition, it became clear that they required knowledge and skills directly 

related to their jobs in recurrent education. 

Conclusion and Future Work 

We conducted a questionnaire survey about the work environment and needs of lifelong 

learning courses for visually impaired workers. Our findings can be summarized as follows: 

• To work smoothly, visually impaired workers actively communicate with their 

surroundings to make their own situation known and help each other when needed. 

• Visually impaired workers generally feel a need to improve their awareness of 

information technology as well as the communication skills directly related to their work. 

Acknowledgments 

This work was supported by JSPS KAKENHI Grant Numbers 18H01038, 18H01047, 

and 19K21744, and MEXT Practical Research on Supporting Lifelong Learning for Persons with 

Disabilities After Graduating from School. We are grateful to members of the authorized 

nonprofit organization Turtle and the staff of Tsukuba University of Technology for their help. 

  



Awareness of Recurrent Education on Visually Impaired Workers: A Questionnaire Survey  108 

Journal on Technology and Persons with Disabilities 
Santiago, J. (Eds): CSUN Assistive Technology Conference 
© 2021 California State University, Northridge 

Works Cited 

Åkerblom, Erika. “The will to include–education for becoming a desirable citizen.” Pedagogy, 

Culture & Society, 28.3, 2020, pp. 351-366. 

Cohen, Jacob. “A power primer.” Psychological bulletin, 112.1, 1992, pp. 155-159. 

Dennis, Kallen, and Jarl Bengtsson. “Recurrent Education: A Strategy for Lifelong Learning.” 

Organisation for Economic Cooperation & Development (OCED), 1973. 

Elfert, Maren. “UNESCO, the Faure report, the Delors report, and the political utopia of lifelong 

learning.” European Journal of Education, 50.1, 2015, pp. 88-100. 

Kogan, Maurice. “Education Policies in Perspective: An Appraisal of OECD Country 

Educational Policy Reviews.” Organisation for Economic Cooperation & Development 

(OCED), 1979. 

Lenth, Russell V. “Least-Squares Means: The R Package lsmeans,” Journal of Statistical 

Software, 69.1, 2016, pp. 1-33. 

McCullagh, Peter. “Regression models for ordinal data.” Journal of the Royal Statistical Society: 

Series B (Methodological), 42.2, 1980, pp. 109-127. 

Medel-Añonuevo, Carolyn, Toshio Ohsako, and Werner Mauch. “Revisiting Lifelong Learning 

for the 21st Century.” UNESCO Institute for Education, 2001. 

Naito, Ichiro, Nobuko Kato, Sumihiro Kawano, Hiroshi Murakami, Daisuke Wakatsuki, 

Tomoyuki Nishioka, Hiroki Minagawa, Hayato Kuroki, Mayumi Shirasawa, Yasushi 

Ishihara, Shigeki Miyoshi. “Study of Recurrent Education for the Hearing Impaired,” 

NTUT Techno Report, 15, 2008, pp. 57-61. (in Japanese) 

Platt, William J. “The Faure Report: A Turning Point in Educational Planning.” Educational 

Planning, 1, 1, 1973, pp. 1-9. 



Awareness of Recurrent Education on Visually Impaired Workers: A Questionnaire Survey  109 

Journal on Technology and Persons with Disabilities 
Santiago, J. (Eds): CSUN Assistive Technology Conference 
© 2021 California State University, Northridge 

Schutze, Hans G. and David Istance. “Recurrent Education Revisited: Modes of Participation 

and Financing.” Organisation for Economic Cooperation & Development (OCED), 1987. 

Wobbrock, Jacob O., Leah Findlater, Darren Gergle, James J. Higgins. “The Aligned Rank 

Transform for Nonparametric Factorial Analyses Using Only ANOVA Procedures,” 

Proc. SIGCHI Conf. Hum. Factors Comput. Syst. (CHI’11), 2011, pp. 143-146. 

 


	Awareness of Recurrent Education on Visually Impaired Workers: A Questionnaire Survey About Their Working Conditions and Lifelong Learning Courses 
	Abstract 
	Introduction 
	Method 
	Overview of the questionnaire and procedure 
	Participants 
	Procedure 
	Analysis 
	Results and discussion 
	Participants’ computer skills 
	Participants’ work environments 
	Impressions of higher education that the participants experienced 
	Needs on recurrent education and lifelong learning 
	Conclusion and Future Work 
	Acknowledgments 
	Works Cited 




