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Abstract

The Deaf Initiative in Information Technology (DIIT) was developed at the National Technical Institute for

the Deaf (NTID) at the Rochester Institute of Technology through a National Science Foundation (NSF) grant

with goals including the provision of continuing education for deaf and hard-of-hearing professionals. Instruc-

tors skilled in sign language delivered 21 technology-focused workshops to 145 professionals over the initial 3-

year grant period. (The project has been funded by the NSF for an additional 3-year period.) Qualitative and

quantitative measures were used to evaluate the workshops and obtain participants’ perceptions. Findings indi-

cate that deaf and hard-of-hearing professionals often experience frustration and report difficulties comprehend-

ing content material when attending traditional, lecture-focused workshops supported by sign language inter-

preters. These findings are contrasted to successful DIIT workshops where participants were able to communi-

cate easily with the instructor and other attendees without the use of interpreters.

A primary goal of the Deaf Initiative in Information

Technology (DIIT) project was to provide continuing

education opportunities for deaf and hard-of-hearing pro-

fessionals. In the course of evaluating the DIIT pro-

gram, participants consistently compared this workshop

experience to prior training they received through their

employers. These participants indicated that the pace

of instruction and communication barriers in company-

provided training often precluded their active participa-

tion and impacted negatively on their ability to compre-

hend and master the content material. Often they felt

isolated from the instructor and their hearing peers,

which in turn had a negative impact on their active en-

gagement with the material and its mastery.  This re-

port examines the extent to which challenges faced by

the deaf and hard-of-hearing learners in secondary and

post-secondary mainstream settings continue into post-

graduate and continuing education settings.

In a small qualitative study of deaf and hard-of-

hearing students new to a mainstream college setting,

Kersting (1997) found that these students often felt

lonely and isolated due to rejection from deaf peers and

discrimination from hearing peers. Alienation from their

deaf peers was related to a lack of sign skills, while the

discrimination from hearing peers tended to be a result

of physical factors on campus and stereotyping of deaf

students. This social prejudice was seen by the deaf

students as limiting the social interaction between deaf

and hearing students in this educational setting.

In another study, deaf, hard-of-hearing, and hear-

ing college students were found to have similar percep-

tions of communication ease and academic engagement

(Foster, Long, & Snell, 1999).  Both groups felt that

participation in class and understanding of class mate-

rial was central to their feeling a part of the class. Both

said that the instructor’s pace influenced their under-

standing of the material and their ease of communica-

tion in the classroom. While both groups agreed on what

was important for learning, they differed on how these

variables played out in the classroom. Both said the pace

of instruction was important for learning, but deaf and

hard-of-hearing students reported that teacher’s pace

was optimal for learning less frequently than hearing

students did. Similarly, while both agreed that partici-

pation was important for feeling a part of the class, deaf

and hard-of-hearing students expressed this sentiment

less frequently than did hearing students. We believe

that this constraint was imposed because the deaf and

hard-of-hearing students utilized indirect communication

(i.e., communicating through an interpreter), while the

hearing students were able to communicate directly with

the instructor and their hearing peers.
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A series of studies conducted at the National Tech-

nical Institute for the Deaf (NTID) focused on the cog-

nitive and affective dimensions of classroom communi-

cation and engagement. In this vein, we found that as

deaf and hard-of-hearing students feel more at ease with

their communication with teachers and peers, they see

themselves as having control in the educational setting

and are more likely to become engaged, active learners

(Braeges, Stinson & Long, 1993; Garrison, Long &

Stinson, 1993; Long, Stinson & Braeges, 1991). When

the communication breaks down, students were less

likely to become engaged, active learners.

With this study, we sought to determine whether

parallels exist between our findings related to college

students and the experiences of deaf and hard-of-hear-

ing adults in the workplace who obtain additional train-

ing. We also examine the differences between two types

of training obtained by deaf and hard-of-hearing adults

in the workplace: (a) training obtained through tradi-

tional instruction offered in hearing environments with

an interpreter, and (b) training offered by the DIIT

project with workshop leaders skilled in sign language

and in teaching deaf and hard-of-hearing individuals.

Deaf Initiative in Information Technology program

description

The Deaf Initiative in Information Technology is a

technical workforce development project funded con-

tinuously by the National Science Foundation (NSF)

since 2000. The project is housed in the Applied Com-

puter Technology Department (ACT) of the National

Technical Institute for the Deaf, one of the eight col-

leges of Rochester Institute of Technology (RIT). A

major goal of the national DIIT project is technical

workforce development of deaf and hard-of-hearing

professionals currently in the workforce or preparing

to enter the workforce. Other project goals include cur-

riculum revision and faculty development. Weeklong

workshops are offered on a variety of technical topics

to meet these goals.

When deaf and hard-of-hearing adults attend a tra-

ditional computer workshop offered to the general popu-

lation, they usually do so with the assistance of sign

language interpreters. However, the transfer of infor-

mation from hearing workshop leaders (i.e., those who

do not know sign language) through interpreters is a

major concern to deaf and hard-of-hearing individuals

who attend professional workshops or seminars. For

even with skilled interpreters, problems remain:

1. There is always lag time between what is spo-

ken and what is interpreted to a deaf or hard-of-hearing

individual. If the deaf or hard-of-hearing person has a

question about the message, he or she must stop the

interpreter, who continues to receive and interpret ad-

ditional information, ask his or her question, have the

interpreter stop the lecturer to ask the question, and then

watch as the answer goes back through the same route.

This can be disruptive and can frequently leave all par-

ties frustrated.

2. Learning at workshops takes place not only

during the formal lecture, but also during breaks, as

well as in social activities, small group activities, etc.

Individuals who are deaf or hard-of-hearing may be

without interpreting support for these times, or if inter-

preting support is available it may be awkward, and

thus deaf or hard-of-hearing individuals may be effec-

tively shut out of these activities.

In contrast, in the DIIT project, since all workshop

leaders and attendees know sign language, there is di-

rect communication between all participants and the

workshop leader, as well as between all participants.

Since all of our workshops are designed and taught

by experienced teachers of deaf and hard-of-hearing

people and only attended by deaf and hard-of-hearing

people, there are significant enhanced learning oppor-

tunities for participants.

Method

Evaluation components

A 3-part evaluation procedure was developed for

the workshops and conducted on the last day of each 5-

day-long workshop. Each evaluation was conducted by

the first author (i.e., the project evaluation consultant),

and took between 2 and 3 hours depending on the num-

ber of participants. Each procedure is described below:

1. The NTID Student Rating Survey (SRS). The

NTID SRS computerized worksheet is the formal evalu-

ation system in use by all faculty at NTID to obtain

classroom perceptions from our full-time undergradu-

ate students (McKee & Dowaliby, 1981; 1985).  It has

two sections, a “Summative Questions” section con-

taining 4 standardized statements (e.g., “I am satisfied

with this instructor’s teaching skill,” and “I am satis-

fied with this instructor’s communication skill”) asked

of all students for all classes. Students are asked to rate

their agreement with the statements on a 5-point Likert

scale.

This instrument provides a strong baseline for as-

sessment, since a workshop can be compared to an ex-
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tremely large number of similar courses taught at NTID/

RIT. Similar courses are those in which at least 75% of

the students are motivated to learn the course materi-

als, and the course focuses on content acquisition. The

summative questions report section produces a one-page

graphical analysis showing the means, standard devia-

tions, and proportions of students responding to each

of the 4 summative questions. That analysis provides a

single graphical comparison of the feedback from a

workshop compared with student feedback recorded

from more than 7,000 NTID students in the daytime

courses offered.

The second section of the SRS contains teacher-

selected questions—formative items—with items cho-

sen from a large bank of available questions. Authors

selected 20 questions to evaluate DIIT workshops (e.g.,

“There was a good feeling in the classroom between

the instructor and the students,” and “I would tell my

friends to take this course”), and have been used con-

sistently for all workshops offered.

2. Open-ended questionnaire. The second instru-

ment consists of a word processing file with approxi-

mately 20 open-ended questions developed by the au-

thors. This instrument obtains attendee responses in their

own words on items that are specific to the workshop.

Examples of questions are, “How could the workshop

be improved?” and “Did you come to the workshop with

the right technical skills to be successful in this work-

shop?”

During the evaluation, we provide each attendee

with a disk containing the word processing file with

these questions. Each attendee, working at a computer,

is asked to open the file and take as much time as needed

to type answers to the questions. Their responses are

used along with other data in preparing the formal writ-

ten summary evaluation of each workshop. In addition,

the complete survey with all anonymous responses is

included in each evaluation report.

3. Group interview. The third evaluation proce-

dure is a group interview conducted with attendees by

the project evaluation consultant. The interview elicits

additional information that might not have been pro-

vided by the other two evaluation instruments. Mul-

tiple issues are raised by the consultant researcher, rang-

ing from “How difficult was it for you to receive sup-

port to participate in this workshop?” to “Does taking

this workshop with other deaf participants provide an

advantage to you?”

As participants signed their responses, one of two

interpreters present voiced the comments into an audio

recorder. The taped interview is later transcribed and

then used in preparing the written evaluation of the

workshop. It is included in the evaluation document.

Participants

A total of 145 deaf and hard-of-hearing profession-

als participated in the 21 workshops offered during the

first 3 years of the DIIT project. Seventy-one percent

of the attendees were male and 29% were female. The

participants were from 21 states with 46 from New York,

Virginia (18), New Jersey (13), and Maryland (12) hav-

ing the greatest representation. Thirty-three percent of

the attendees were employed in the government, 27%

were in education, and 23% had business careers. The

remaining 17% of the participants were either unem-

ployed, self-employed, working in not-for-profits, re-

tired, or had unknown employment.

Results

Ratings

Two of the DIIT workshops were presented as part

of a biannual technology symposium and were not rated

by participants. The resulting participant ratings (n=130)

for the remaining 19 workshops on the summative items

for the Student Rating Survey are presented in Table 1.

It presents mean ratings by item for a comparison group

of over 7,000 students who were enrolled in similar

courses at NTID plus the grand means for the 19 DIIT

workshops that were evaluated using the SRS instru-

ment.  Our goal was to examine the level of satisfaction

of the adult participants with the DIIT workshops and

determine if their satisfaction was comparable to that

of students enrolled in NTID classes.

The mean ratings given by the DIIT workshop par-

ticipants were consistently higher for each item than

the ratings given by NTID students. Since all the DIIT

average ratings were in the “Strongly Agree/Agree”

range, overall, workshop participants were very satis-

fied with the teaching and communication skills of their

instructors.

What is of even more interest is what participants

said about the DIIT continuing education experience

when compared to more traditional workshops they at-

tended. The next section presents the results of the in-

terview and open-ended questions that bear on the com-

munication process.
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Table 1 
Summary of Instructor Ratings by DIIT Workshop Participants and by Students in NTID Courses 

 

I am satisfied with 
this instructor’s 
teaching skill.* 

I am satisfied with 
this instructor’s 
communication 

skill.* 

I learned a lot 
from this 

instructor.* 

I would 
recommend this 

instructor to other 
students.* 

Comparison Group of NTID 

Students (n = 7,000+) 
4.35 4.36 4.30 4.24 

Grand Means for DIIT/NSF 

workshop attendees (n = 

130) 

4.74 4.73 4.67 4.62 

*NOTE: Likert scale: 5 = Strongly Agree; 4 = Agree; 3 = No opinion; 2 = Disagree; 1 = Strongly Disagree  

 

Qualitative findings

In an effort to clearly describe their perceptions of

the DIIT direct instruction workshop experience, par-

ticipants often described their prior experiences with

indirect instruction. Indirect instruction occurs when a

hearing instructor uses an interpreter to communicate

the course information to deaf and hard-of-hearing in-

dividuals. Because the interpreter needs to translate the

information, this creates a processing lag between the

time the information is presented by the instructor and

the time it is received by the participant. This lag and

the need for the information to pass through a third party

can have an impact on the communication and learning

process. Most of the 130 participants interviewed had

prior continuing education experiences through indus-

try or government employers who provided indirect in-

struction.

The indirect instruction format often left deaf and

hard-of-hearing participants feeling out of the loop or

lagging so far behind the presentation that they did not

feel comfortable asking questions, whereas in the di-

rect instruction DIIT workshops, participants felt com-

fortable asking questions. Quotes from RIT workshop

attendees illustrate these findings:

“Sometimes in a hearing class you are afraid to ask

questions because you may feel stupid. But here I

can ask any question without any kind of

apprehension because I am myself. I am

comfortable here.”

“Sometimes when you are working with an

interpreter, the interpreter doesn’t quite understand

what is going on and can’t quite keep up with the

instructor. There can be some mishaps in the

communication process. And, that is only natural

because you are bringing this third person into what

should be a one-to-one communication process.

You’re bringing in a third person, making a triangle.

So, this one-to-one direct access (in the DIIT

workshop) is wonderful. Very wonderful.”

“With the deaf (DIIT) workshop I don’t have any

fear about asking a question at anytime. I feel free

to interrupt. I feel free to just ask what I need to.

But, with a hearing class, if I have a question, I

don’t know if somebody else has asked about it. I

feel stupid if I have asked the same question. Hey,

we already asked that! I feel like I am going to just

kind of look stupid or a little bit embarrassed. But, in

this situation I had none of these problems and I

was able to ask questions without any fear.”

“[In the DIIT workshop] it was easier to understand,

and I could communicate directly with the teacher

instead of having to go through an interpreter and

hope the interpreter could relay the message

accurately both ways.”
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A number of the participants mentioned that with

indirect instruction, the attention that is required when

constantly obtaining all the information through the eyes

leads to feelings of stress and fatigue. Constantly need-

ing to shift attention between the instructor, the inter-

preter, a PowerPoint presentation, the attendee’s com-

puter screen, and other media, also contributed to in-

creased feelings of stress and fatigue. Participants felt

that the flow of communication was better handled in

the DIIT workshops, with the instructor taking an ac-

tive role in directing the attention of attendees.

“It was great sitting and watching a professor sign

compared to going to a hearing workshop that I have

been to twice a year. And I have to watch the

interpreter all day. I get home, and my eyes hurt.

There is so much information. It is so much to take

in. It was great to be able to sit here and relax and

take everything in and talk about the workshop

instead of being all by myself with a bunch of hearing

people, I felt isolated. This is great—a real deaf

classroom. It was great.”

“With an interpreter you have to decide if you are

going to look at the interpreter or the computer

screen, and you can’t watch the media and the

examples and the interpreter all at the same time.

But, the DIIT instructor can keep everything within

the same peripheral field of vision so you can see

what they are signing. You can see what is

happening on the screen. You can see when they

move the mouse, all at the same time. And, they

can coordinate all that.”

“I didn’t have to strain myself to watch an interpreter

or do whatever. It was our natural language

happening in its natural pace and with all of its

cultural comfort, and I think it was really good to be

able to socialize with people at the same time.”

“…if you have an interpreter you look at the screen

and you miss what the interpreter says. You see the

interpreter but you can’t see what the screen says.

So, it gets very confusing. [Here] you don’t have to

stare at the interpreter all day. We get natural breaks

and we can talk and we can look.”

Many participants discussed their reluctance to join

indirect instructional settings because the information

they received was lagging behind the instructor and be-

cause they were not confident they would be under-

stood correctly by the interpreter or correctly repre-

sented to the teacher and the class by the interpreter.

This reluctance to participate in indirect instructional

settings is often associated with feelings of isolation and

loneliness. Because participants were not free to inter-

act with instructors and peers in a related manner, they

got less out of the instruction and the informal interac-

tions that occurred with peers.

“In other workshops I go to, everybody is hearing.

You know I can talk with the interpreter, but I don’t

have any interaction with the other professionals or

the teacher.”

“In hearing workshops, I have a partner and they

are afraid to communicate with me, so I feel really

alone and you only have an interpreter and can’t

depend on the interpreter for technical information.

And so here (in the DIIT workshop) there was

interaction among us that was wonderful.”

“I think with hearing groups you are intimidated . . .

no offense to the interpreters but, sometimes I can’t

get my point across. They don’t understand. So, I

think this interaction with us is really helpful because

we have questions and we can bounce information

off of each other. You can ask me questions and

then we can learn more from each other.”

“The communication mode, ASL,(American Sign

Language) simply makes a difference. In other

training that I had it was somewhat difficult since

the interpreter was required. I usually was the only

deaf person in the group of hearing. I felt I was

alone in the crowd. Not able to exchange the work

experience along with the colleagues.”

“It was great to be able to sit here and relax and

take everything in and talk about the workshop

instead of being all by myself with a bunch of hearing

people, I feel isolated. This (DIIT) is great. A real

deaf classroom.”

The added benefit of being able to interact and share

content and informal information with deaf peers was

one of the greatest benefits of the DIIT direct instruc-

tion format. It appears that these adult learners were

more actively engaged in learning with this direct in-

struction format. The following comments relate to the

ease of communication that was experienced in the di-

rect instructional setting of DIIT.
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“This workshop was good to bring people together

because each of us had strengths and weaknesses

and we could support one another. So that was a

really good experience. I learned a lot from the other

people in the group and I was able to teach them

some of my stuff. So it was really good.”

“I attended many workshops in my lifetime, but this

technical workshop was much different, obviously

we can communicate with each other, share our

knowledge or experience and express what we

know instantly.”

“It’s great to have an information technology work-

shop for hearing impaired and deaf professionals.

The social environment is also great since you have

your peers to communicate with.”

“I was able to fully participate in the class through

questions and discussions and interact with other

deaf and hard-of-hearing students. This doesn’t of-

ten happen in a class with a hearing instructor. Com-

municating in sign language permitted me to fully

participate in the class.”

The most compelling aspect of comparing the di-

rect and indirect instructional formats for these deaf or

hard-of-hearing professionals was the extent to which

prior indirect instructional experiences had led them to

question their own competence and their ability to learn

information technology content. As one participant said:

“It felt a lot easier here (at the DIIT Workshop).

And, often when you are in deaf/hearing group you

know the deaf people end up feeling somewhat less

than the other participants.”

Prior research with students who are deaf and hard-

of-hearing in secondary and postsecondary settings sug-

gests the importance of access to communication for

active participation in classroom learning. When deaf

and hard-of-hearing students are denied equal access

to communication with teachers and peers, they ask

fewer questions, do not feel confident about their un-

derstanding of the material, and do not feel a part of the

class setting. The communication barrier that exists with

indirect instruction can lead to feelings of isolation and

loneliness on the part of these students.

This study found parallels in continuing education

settings where adult participants who are deaf or hard-

of-hearing participate in training provided by their em-

ployers.  These individuals reported difficulty with the

pace of instruction and the ease of communication in

these indirect communication settings.

These reports of isolation and feeling like “second-

class citizens” in indirect instruction settings were con-

trasted with the ease of interaction and communication

with the instructor and peers in the DIIT direct instruc-

tion workshops. With a teacher who signs and is sensi-

tive to the pace of instruction required, participants felt

free to ask questions and were engaged, active learn-

ers. Since their fellow participants also signed, they

learned from each other and took pride in their abilities

to explain concepts to their peers. This ease of commu-

nication led to sharing of information at lunch, during

breaks, and in the evening. Instead of being isolated

and on their own, as occurred when all communication

required an interpreter, the DIIT workshop attendees

shared work experiences as well as stories about what

it is like to work at their place of employment and how

they have learned to be successful in the “hearing

world.”

The DIIT program was successful in providing tech-

nical, continuing education training to adult profession-

als who are deaf or hard-of-hearing. The most impor-

tant accomplishment of this program may be its ability

to reaffirm to these adults that they can master techni-

cal information given a learning environment that pro-

vides direct access to the instructor and fellow partici-

pants.
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