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This study aims to answer the question, how much of
Spanish Sign Language interpreting deaf individuals really
understand. Study sampling included 36 deaf people (deaf-
ness ranging from severe to profound; variety depending on
the age at which they learned sign language) and 36 hearing
people who had good knowledge of sign language (most were
interpreters). Sign language comprehension was assessed us-
ing passages of secondary level. After being exposed to the
passages, the participants had to tell what they had under-
stood about them, answer a set of related questions, and offer
a title for the passage. Sign language comprehension by deaf
participants was quite acceptable but not as good as that by
hearing signers who, unlike deaf participants, were not only
late learners of sign language as a second language but had
also learned it through formal training.

In Spain, the law that officially recognizes Spanish
Sign Language (ILSE) has been passed recently by
the Senate (Law 27/2007, dated October 23, Official
State Bulletin [BOE] no. 255 from October 24, 2007).
The application of this law will obligate the State to
offer legal guarantees for the Deaf community to ac-
cess communication in the judicial, health, adminis-
trative, and educational fields. It is precisely in the
field of education where the recognition of this lan-
guage is most needed. In spite of other existing laws
requiring educational equality, there are still currently
very few bilingual options in our country. Indeed, the
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Royal Decree 696/1995, dated April 28 (Official State
Bulletin [BOE] no 131 from June 2, 1995), which
mandates compulsory education for students with spe-
cial educational needs, admits that the educational ad-
ministration must contribute to the recognition and
the study of sign language and thus make LSE use
a viable alternative in schools. Even though this law
exists, there are no more than 10 bilingual schools in
the whole country.

The first project in bilingual education (sign
language—spoken language) in elementary education
began in 1994, and it was not until 2001 that
kindergarten and prekindergarten levels were included
(Fernandez-Viader & Fuentes, 2004). More than a
decade later, bilingual possibilities are still scarce. This
situation contrasts with the high number of inter-
preters who have begun to work in secondary schools.

Typically, deaf children are born to parents who
can hear and thus have been educated in spoken lan-
guage environments. These deaf students are exposed
to sign language for the first time in secondary or
postsecondary school. In these learning conditions,
one might ask what level of comprehension can be
reached when the students have not learned sign lan-
guage until well into their teens. If signed comprehen-
sion in adolescents and adults is limited, then the
placement of the interpreter in secondary schools
may turn out to be an insufficient measure for deaf
people to reach educational levels similar to those of

their hearing peers.
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Up until now, previous studies that have tackled
academic discourse comprehension of deaf students
usually report low comprehension and, in all cases,
inferior to the comprehension obtained by hearing
students by means of spoken language. One of the first
studies dedicated to this topic is Fleischer’s (1975). In
this study, it was observed that the deaf university
students understood a conference better when it was
interpreted (an average of 73%) versus received via
transliteration (an average of 67%), although no main
effect of presentation condition was obtained. The
results were indicated by scores on written multiple-
choice tests, but in neither of the cases did the deaf
students score 100% on the test.

Murphy and Fleischer (1977) replicated the pre-
vious study and did not find any differences in com-
prehension with respect to mode of interpretation or
students’ communication preference, nor did they ob-
serve any statistical interaction of mode and prefer-
ence. Once again the mean comprehension scores
ranged only from 42% to 59%.

Livingston, Singer, and Abramson (1994) carried
out a study very similar to the one above with a sample
of deaf college students. They compared comprehen-
sion of a narration and comprehension of a lecture on
“gender and sexism,” both which were presented to
the students either via interpretation or by transliter-
ation. Student preferences were also taken into
consideration with respect to communication type
(American Sign Language, ASL, vs. English-like sign-
ing). Comprehension was evaluated by means of the
responses to six test questions (three literal and three
inferential) and resulted in an average score of 62%
(ranging from 50% to 74%). In the lecture interpre-
tation, those students who preferred ASL had higher
scores than those who preferred English-like signing.
No differences were there in the case of the lecture
transliteration or with respect to the narration. (Again,
the average signed comprehension score barely went
above 50%.)

Napier and Barker (2004) interviewed four univer-
sity students about the interpretation of university
lectures. All of them agreed that their comprehension
level never reached 100% when the lecture was
interpreted and that was what they had expected.

More specifically, comprehension levels, according to
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the deaf students’ own viewpoints, ranged from 50%
to 90%.

Marschark, Sapere, Convertino, Seewagen, and
Maltzen (2004) also compared the comprehension
obtained through ASL interpretation of a lecture with
the transliteration of the same lecture in a sample of
deaf college students who, among themselves, differed
with respect to their communicative abilities. Some
were more skilled in ASL., whereas others were more
skilled in English-based sign language. In the results,
no differences were found between the communication
methods, nor was there any interaction between the
interpretation mode and the students’ language skills.
Written or signed tests were used to evaluate compre-
hension, and in all cases it was low.

Similar results were found in the series of experi-
ments carried out by Marschark, Sapere, Covertino,
and Seewagen (2005a) with a sample of college stu-
dents. From these experiments, it was deduced that
the interpretation mode does not have any effect on
learning and that signed comprehension of the deaf
students is insufficient.

From the research outlined above, one can draw
the conclusion that signed comprehension of deaf stu-
dents does not normally reach 100% of the lecture
material. This finding is supported by findings ob-
served in other studies that examine if the level of
comprehension is similar to that obtained by hearing
students exposed to spoken lectures.

One of these first studies is that of Jacobs (1977),
in which the researcher compared deaf and hearing
students in terms of their capacity to receive and re-
member information from a lecture that was delivered
in sign and spoken language, respectively. Jacobs
(1977) presented deaf and hearing college students
with six lectures from social science, natural science,
and humanities. Using written multiple-choice tests
from the lecture material, Jacobs came up with results
in which the hearing students obtained higher scores
than the deaf students. Specifically, deaf students gave
correct answers to 84% of the total items that were
correctly answered by hearing students. Test score
averages were 83% for hearing students and 69%
for deaf students.

Marschark et al. (2004) obtained very similar

results in three experiments in which they studied deaf
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college students’ comprehension. They observed that
the overall average comprehension score for the deaf
students in the postlecture tests was only 59%, signif-
icantly lower than the 87% obtained by hearing peers.
Likewise, in another one of their experiments they also
observed the difficulties that deaf students had in pre-
dicting their outcome on comprehension tests from
interpreted lectures. To be exact, students were asked
to predict the number of questions they would get
correct on the comprehension test. In the case of the
hearing students, such prediction correlated with the
score obtained, whereas in the case of the deaf stu-
dents no correlation was found.

Marschark, Pelz, et al. (2005) examined the effects
of live versus video-recorded comprehension of sign
language interpreting and the exposure to simulta-
neous multiple sources of visual information. The
results indicated that no differences existed between
the interpreting conditions; however, they did show
that the scores of the deaf students were quite low
compared to the scores of their hearing peers, who
only participated in the televised version.

In another series of experiments, Marschark et al.
(2005a) observed that the scores on multiple-choice
learning tests used to evaluate the deaf students’ com-
prehension of signed lectures ranged from 60% to
70%, whereas hearing students’ comprehension rose
to 85%-90%. From this we can deduce that deaf stu-
dents acquire less from interpreted college-level lec-
tures than hearing peers do from oral versions of the
same lectures. In this study, a novelty was included
with respect to studies reported above. Marschark
et al. analyzed how the familiarity with the interpreter
influenced comprehension. In order to carry out this
research, there was a 15-min social period between
lectures which interpreters and students were encour-
aged to use for sharing information about students’
educational backgrounds and communication prefer-
ences in the classroom. In addition, the familiarity
with the interpreter was also assessed by asking the
intepreters if they had met deaf students before. Com-
prehension results showed no differences in perfor-
mance of the students with respect to how well they
knew the interpreter.

In a more recent study, Marschark et al. (2006)

found significantly lower performance of deaf people

with respect to the comprehension of signed lectures
as compared to hearing people with respect to spoken
lectures. In order to arrive at this conclusion, the
researchers carried out four experiments to examine
the usefulness of real-time text in supporting deaf
students’ learning from lectures in postsecondary
and secondary classrooms. In these studies, the effec-
tiveness of sign language interpreting and the real-
time text on signed comprehension was compared.
The first experiment indicated that comprehension
was better in the case of real-time text; however, the
three other experiments failed to replicate the real-
time text advantage. The most significant finding was
that in all the conditions the performance of the deaf
students was considerably lower than that of the hear-
ing students who saw the lectures without any support
services.

A comparative study between signed (LLSE) and
spoken comprehension has also been carried out on
lectures at elementary, secondary and postsecondary
levels (Rodriguez and Mora Roche, in press). This
study used a sample of 36 deaf signers and 36 hearing
people who had no knowledge of sign language. After
being exposed to the lectures, the participants had to
tell what they had understood about them, answer
a set of related questions, and offer a title for the
lecture. Sign language comprehension by the deaf par-
ticipants was acceptable (they mentioned 68% of ex-
plicit contents of the lecture), but when comparing
deaf participants with hearing participants, the first
group made more comprehension errors (they made
more mistakes in the recall of the lectures) than the
hearing peers and their scores with respect to ques-
tions about the lectures were lower than the hearing
group in all cases.

In short, in previous studies, the comprehension of
signed lectures by deaf participants shows that it is
normally below that of hearing participants receiving
the lectures auditorially. Nevertheless, with this type
of comparison the doubt can arise whether this differ-
ence in favor of the hearing groups is due to the lan-
guage used (spoken vs. signed) or to the confluence of
other variables.

Looking at the aspect of the language used, the
previously mentioned study of Marschark, Pelz,

et al. (2005) examined comprehension of bilingual
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interpreters who had seen an ASI.-interpreted lecture
(without sound) and compared it to comprehension of
the signed lecture by deaf college students. Whereas
the first group achieved top performance, the deaf
participants, even though they saw the interpreted
lecture with sound, only achieved an average score
of 53%. This score was similar to that of the inter-
preters who had responded to questions about the
lecture without having previously seen it (57%). The
differences between deaf and hearing participants can-
not be attributed to the language used in the lectures
as both groups used sign language as the means of
communication.

With respect to the influence of specific variables
on signed comprehension, the studies done by
Marschark et al. (2004, 2005a) and Marschark, Pelz,
et al. (2005) have demonstrated that signed compre-
hension is not influenced by sociodemographic and
communication variables. Likewise, no differences
were found in the level of comprehension in deaf col-
lege students according to the degree of hearing loss,
parental hearing status, the age at which they learned
to sign, their ASL skills, or several other academic
measures (except reading levels indicated by the scores
on the Michigan tests and California test). Neverthe-
less, we must keep in mind that in these studies, lec-
ture comprehension is only evaluated by multiple-
choice tests on the lecture content. For that reason,
it is necessary to corroborate if the same absence of
effect of these variables is produced when other com-
plementary comprehension measures are used. There-
fore, it is necessary to carry out other types of studies
that complement the ones already done in order to
compare the comprehension of deaf and hearing peo-
ple and extend the measurement of comprehension
to other more varied indicators such as the number
of explicit content ideas the participants are able to
mention, the number of comprehension errors, etc.
Specifically, it is of utmost importance to carry out
this type of study in LSE because in this language
we find a shortage of studies dedicated to settling these
questions.

Our concern is to determine exactly what the
signed comprehension is that can be achieved at a sec-
ondary level by participants who have learned sign lan-

guage in their teens. Specifically, this study focuses on
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responding to the following questions: (a) to determine
to what extent deaf people comprehend academic
information that is presented through sign language,
especially related to hearing signers, and (b) to deter-
mine the possible influence of variables such as socio-
demographic variables on their comprehension.

Methods
Participants

Two groups of participants were selected. The differ-
ence between the groups was their hearing status
(Table 1).

Group 1 (Deaf with good mastery of L.SE) in-
cluded 36 prelingual deaf people, all of whom had
hearing impairment in both ears (17 with severe hear-
ing impairment and 19 with profound hearing impair-
ment, according to the classification criteria of the
Bureau Internacional d’Audiophonologie, BIAP, that is,
taking as a reference the average auditory loss for the
frequencies 250, 500, 1000, and 2000 Hz). All the
members of this group knew LSE and made use of
it on a regular basis. Mastery of this language was
assessed through a referential communication test
and a signed narration. The answers obtained in each
of the tests were assessed by a deaf native signer and
by an interpreter. They both confirmed that the par-
ticipants had at least an intermediate knowledge of
LSE (i.e., they were able to communicate with native
signers at a sufficient level of fluency and naturalness
and that all participants could communicate without
difficulty). Regarding gender, 20 were men and 16 were
women, and the average age of this group was 26.72

years (SD = 7.65, minimum 14 and maximum 47).

Table 1 Sample group’s description

Deaf signers Hearing signers

Gender
Men 20 3
Women 16 33
Age 26.72 (SD = 7.65) 28.44 (SD = 4.58)

LSE learning age  9.36 (SD = 7.35) 19.75 (SD = 9.88)
Level of education

Elementary 8 1
Secondary 21 6
Postsecondary 7 29
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Seventy-two percent (26) of the deaf individuals did
not use hearing aids, and two reported having a co-
chlear implant. Sign language was learned at an aver-
age age of 9.36 years (SD = 7.35, minimum from birth
and maximum 34 years), and the average number of
years using this language was 17.36 (SD = 11, mini-
mum 1 and maximum 47). Regarding level of educa-
tion, 8§ had completed elementary education, 21 had
finished high school, and 7 completed postsecondary
studies. All of them were involved in the study on
comprehension mentioned above (Rodriguez and
Mora Roche, in press).

Group 2 (Hearing participant users of LSE) in-
cluded 36 people (3 men and 33 women) who despite
being hearing had good mastery of sign language as
well as spoken language (LSE proficiency was assessed
as in the previous group). The average age of this
group was 28.44 years (SD = 4.58, minimum 18
and maximum 41). Sign language was learned at an
average age of 19.75 (SD = 9.88, minimum 0 and
maximum 39), and the average number of years using
this language was 8.69 (SD = 8.85, minimum 1 and
maximum 31). In this group, there were 20 people
currently working as interpreters, seven of whom were
daughters of deaf parents. Another 16 professionals,
not interpreters, were in this group who knew LSE
well because they had close daily contact with deaf
people. The education levels obtained by this group
were 1 elementary education, 6 high school, and 29
postsecondary education.

The difference in age between the groups was of no
statistical significance (¢ (57.213) = —1.159, p = .251);
however, the difference in gender was (Pearson’s % (1,
N = 72) = 18.463, p = .000; Likelihood Ratio (LLR)
(1, N = 72) = 20.095, p = .000). There was a much
higher proportion of women in the hearing signers
group. This is due to the fact that this group is com-
posed of 20 interpreters and the rest mainly have jobs
related to administrative work or to education. In
Spain, these positions are usually occupied by women.
However, gender did not influence the results for
signed comprehension in either of the sample groups
and will not be mentioned further for this reason.

Age of learning LLSE also showed significant differ-
ences between both groups (¢ (70) = -5.062,
p = .000). The age was lower in the deaf participants’

group, and as a consequence, the number of years of
experience using this language was also significantly
different (¢ (70) = 3.682, p = .000). Differences were
also significant with respect to level of education
(Pearson’s xz 2, N =70) = 30.417, p = .000; LR
(2, N = 70) = 33.254, p = .000), such that the par-
ticipants in the hearing group had a higher number
who had completed postsecondary studies, whereas
the majority of deaf participants had completed sec-
ondary school. In short, both groups were equivalent
with respect to age but different with respect to gen-
der, LSE learning age, sign language experience, and
educational level.

The sampling of deaf and hearing signer partici-
pants was conducted mainly through deaf associations
of three Spanish cities: Seville, Cadiz, and Huelva. In
each association, a meeting was held where the volun-
tary cooperation of participants was requested in order
to carry out an investigation on comprehension of
a signed lecture. The participants were contacted in
those same meetings or through people who attended

the meetings.

Procedure

In order to assess the comprehension of academic pas-
sages transmitted through LSE, we selected two texts
corresponding to the typical comprehension level
of secondary education (for more details, refer to
Rodriguez Ortiz, 2005). Both texts had the same num-
ber of words and the same degree of difficulty, as
evaluated by the Flesch Scale (Jones, 1993). The pur-
pose of having two texts was to be able to alternate text
use with the participants in order to prevent the pos-
sible sharing of information among the participants.
Presentation order of the lectures was balanced across
testing. We also made sure that the text topics did not
require specific prior knowledge in order to be under-
stood. The texts were about domestic violence and
apartment searching for university students.

A questionnaire was used to gather information on
sociodemographic and communication variables of the
participants in the sample. The questionnaire was
completed individually by the participants. The au-
thor of this article (who has taken several sign lan-

guage courses and has a Master’s degree in LSE

¥202 Iudy 01 uo 1senb Aq gz61/£/8.€/S/E L/BIoIE/8PSPl/Wod dno olwapede//:sdly Wwoly papeojumoq



teaching) developed the questions in a signed manner
for the deaf participants and orally for the hearing
participants. The answers were taken down for their
subsequent analysis.

The texts were rendered into LSE by a highly
skilled, certified interpreter, and this interpretation
was recorded on video. In order to make sure that
passages in the signed version were as similar to the
written texts as possible, we carried out a back trans-
lation. That is, following the first translation of the
written texts into sign language, another interpreter
translated the signed version into a written version
which was then compared to the original. The result
was satisfactory, as both versions coincided in content
to a very high percentage (between 95% and 98%).
No substitution, additions, or omissions of any part
of the passage were produced that could introduce
differences in the comprehension of the target
groups. The signed version of the passages was pre-
sented in video, without supplementary materials
(e.g., visual aids). Each lecture was approximately
10 min long. Even though a voice-over actor read
the passage during the recording at a speed of 150
words per minute while the interpreter signed, the
sound was eliminated for all participants during the
video showing.

Although video-based interpreting can eliminate
three-dimensional cues and student—interpreter inter-
action and feedback, Marshark, Pelz, et al. (2005) have
demonstrated that no differences appear in compre-
hension between live and video-based interpreting of
college-level lectures. For that reason and in order to
avoid the introduction of undesired effects using dif-
ferent interpreters, a video projection of the same in-
terpreter was used for all the participants.

The passages were divided into segments in order
to improve their future recall. Each fragment lasted
approximately 1 min. Participants were allowed to re-
watch the fragments of the passages if they wished it.
The number of repetitions was noted.

The comprehension test had two parts. Immedi-
ately after viewing each fragment of the passage, the
participant was required to tell what he/she had un-
derstood so far. The answers given by the participants
during this stage were later analyzed, and the follow-

ing information was collected:
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e The number of explicit content ideas the par-
ticipant was able to mention.

e The number of implicit ideas that the partici-
pant was able to extract from the passage rendered.
The combination of these two scores was considered
a positive indicator of high comprehension.

e The number of ideas the participant invented
from the passage.

e The number of comprehension errors the par-
ticipant had made. These two last measurements, to-
gether with the number of repetitions, were taken as

indicators of poor comprehension.

After the presentation of the whole passage, and in
order to evaluate global comprehension, the partici-
pants were required to answer six true or false questions
about the passage (closed questions). Each correct re-
sponse received one point, and the maximum score
possible was six. An example of this type of question
referred to in the passage found in the appendix is
“The main problem the students have when they arrive
at the university is registration fees” (True or False).

Participants then answered six open-ended ques-
tions about the passage. One point was awarded if the
participant fully answered the specifications of the
question and used information from the passage in
their responses to the questions. A half point was
given if the answer contained part of but not all of
the information required and zero points if they had
not responded to or did not include any of the spec-
ifications required by the question. The maximum
number of points possible was six. These questions
belonged to three groups, depending on the inference
required (Manzo, Manzo, & McKenna, 1995):

e Literal questions: they could be answered
using only explicit information from the passage. For
example, in the passage of the appendix, “Why are
students who have brothers or sisters living in Seville
luckier?”

e Inferential questions: they required logical se-
quencing of facts exposed in the passage. For example,
in the passage of the appendix, “Why are the walls on
the university campus full of apartment rental ads in
September?”

o Creative/critical thinking questions: the partic-
ipant had to make judgments from what was exposed
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Table 2 Overall results of the comparison of the signed comprehension between deaf and

hearing signers

Deaf signers

Hearing signers

Explicit 27.19 (SD = 9.26)
Implicit 4.58 (SD = 3.38)
Invented 4.53 (SD = 4.16)
Errors 4.25 (SD = 2.07)
Repetition 2.86 (SD = 2.74)

Closed questions 4.80 (SD = 1.14)
Open questions 3.71 (SD = 1.29)
Title 0.72 (SD = .35)
4.36 (SD = .83)

Subjective evaluation

33.94 (SD = 8.84)
6.50 (SD = 3.02)
1.92 (SD = 2.26)
3.86 (SD = 1.77)
3.19 (SD = 2.80)

5.58 (SD = .55)
5.04 (SD = .83)
0.69 (SD = .34)
4.08 (SD = .60)

Note. The significance of the differences is indicated as follows: values in bold, p < .05; values not in bold,

p > .05.

in the passage based on their own experience, personal
knowledge, or feelings. For example, in the passage in
the appendix, “Why do parents think that students

living in residence halls are under more supervision?”

There were two questions of each of the three types.

Participants then proposed a title for the passage.
The maximum possible score was 1 because each re-
sponse received one point if the title content made
reference to the key aspects of the passage. A half
point was awarded if the title content included part
of the key aspect of the passage but was incomplete.
Zero points were given if no title was given or if the
content did not include any reference to the passage.

Finally, participants rated their own comprehen-
sion (subjective evaluation) following a 1-5 scale:
1 rating very low comprehension, 2 low, 3 medium,
4 high, and 5 very high. This subjective evaluation was
used to contrast the scores obtained in comprehension
with the perception that the participant had of his/her
own performance.

Testing was done individually. The instructions
and each question were signed by the same interpreter

of the video and in the same passage-recording order.

Results

In order to respond to the initial question of just
how much of sign language interpreting deaf people
really understand, the comprehension of the signed
passages of this group was examined and their perfor-
mance was then compared to that of the hearing signers.

Unless otherwise indicated, all those results

reported were reliable at the .05 level. Because the data

do not follow a normal distribution, nonparametric
tests were used for the statistical analysis (Kendall’s
Tau b for correlations and Kolmogorov—Smirnov Z

value for differences between means).

Deaf Participants’ Comprehension

Signed comprehension of the deaf participants was
characterized in the following way (Table 2). Deaf
participants recalled on average somewhat more than
half of the explicit contents from the passages, 63.23%
of the total (X = 27.19; SD = 9.26). On average, deaf
participants inferred 4.58 implicit ideas from the pas-
sages (8D = 3.38), invented 4.53 items (SD = 4.16),
and made 4.25 mistakes (SD = 2.07). In other words,
for every six explicit items, one implicit idea was
inferred, another was invented, and a mistake was
made.

As for the questions about the passage, deaf par-
ticipants obtained an average score of 4.80 out of 6
(SD = 1.14) on the true or false questions and a score
of 3.71 out of the same maximum score on the open-
ended questions (SD = 1.29), that is, an average cor-
rect percentage of 80% and 62%, respectively. Higher
scores were obtained in the proposal of titles: an av-
erage score of 0.72 on a maximum of 1 (SD = .34).

The average number of repetitions requested was 2.86
(SD = 2.74); however, there were certain deaf partic-
ipants who did not require any repetitions and others
who needed up to 12 repetitions to complete the pas-
sages. Even so, no significant correlation was found
between scores on explicit contents and the number

of repetitions needed (¥ = —.124, p = .319, N = 36).
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Table 3 Sociodemographic and communication variables examined in the sample

Deaf signers

Hearing signers

Educational level of the participant and parents
Degree of hearing loss

Hearing loss age onset

Use of hearing aid

Cultural identity

Presence of other deaf family members

Active participation at (a) deaf association(s)
Most frequent communication system used
Age of learning sign language

Number of years of experience with LSE
Where they learned sign language

Interpreting services used

Have participants previously met/seen the interpreter?

Educational level of the participant and parents
Profession

Presence of other deaf family members

Active participation at (a) deaf association(s)

Age of learning sign language

Number of years of experience with LSE

Where they learned sign language

Do they know the interpreter in the video?

Have participants previously met/seen the interpreter?

Subjective evaluation of deaf participants’ own
comprehension performance was high (X = 4.36;
SD = .83). The subjective scoring correlated in this
group of participants with the results obtained in the
open-ended questions (7 = .311, p = .026) and had
a negative correlation with the number of repetitions
(F = =450, p = .001), although in all cases the cor-
relations were not very high.

No significant differences were obtained between
the two passages (Z = 0.667, p = .766 for explicit
content; Z = 1.333, p = .057 for implicit content;
Z = 0.500, p = .964 for invented content; Z = (.500,
p = .964 for erroneous content; Z = 1.333, p = .057
for the title invention; Z = 0.667, p = .766 for the
short questions; Z = 0.667, p = .766 for open-ended
questions; and Z = 1.333, p = .057 for the number of
video repetitions).

The analysis of the influence of sociodemographic
variables on comprehension (displayed in Table 3) pro-
duced the following significant differences.

The number of years attending mainstream
schools moderately correlated with recall of the ex-
plicit content (7 = .306, p = .018), the open-ended
questions (7 = .366, p = .006), and the closed ques-
tions (7 = .300, p = .034), all of which are compre-
hension measurements specifically used in the
educational context. For that reason, it is no wonder
that the more years of school a person had (especially
in integrated contexts), the more explicit content was
recalled and more open-ended and closed questions

were correctly answered.

Familiarity with the interpreter signing the mes-
sages also introduced significant  differences
(Z = 1.494, p = .023), in that the deaf participants,
who stated knowing the interpreter, obtained higher
scores (X = 32.77; SD = 4.95) than those who had
never seen the interpreter sign before (X = 24.04;
SD = 9.72).

Identical to what happened in previous studies
(e.g., Marschark et al., 2004, 2005a; Marschark, Pelz,
et al., 2005), variables such as the degree of hearing
loss, the age of hearing loss onset, the use of hearing
aids, the presence of other deaf family members, and
the age of learning sign language were not related to
comprehension or to the rest of the variables that
appear in Table 3.

Hearing Participants’ Comprehension

Identical to what happened in the deaf group, the
hearing group did not demonstrate any significant
differences between the two passages (Z = 1.000,
p = .270 for explicit content; Z = 0.667, p = .766
for implicit content; Z = 0.667, p = .766 for invented
content; Z = 0.667, p = .766 for erroneous content;
Z =0.667, p =.766 for the title; Z = 0.667,
p = .766 for the short questions; Z = 1.333, p = .057
for the open-ended questions; and Z = 1.167,
p = .131 for the number of repetitions).

With respect to the comparison between the
groups, we can see from Table 2 that the hearing sign-

ers group surpassed the deaf group in explicit and
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implicit content, open-ended questions, and in true
and false questions. That is, superior performance
by this group is seen in almost all of the positive
comprehension indexes. The only exception to this
is with the points obtained in assigning a title, where
the deaf participants slightly outperformed the hear-
ing participants, but without reaching a statistically
significant difference.

Regarding explicit content, whereas hearing sign-
ers obtained an average score of 33.94 (SD = 8.84), or
78.93%, the deaf participants’ average score was
27.19 (SD = 9.26) or an equivalent of 63.23%. These
differences were statistically significant (Z = 1.532,
p = .018). Hearing signers also outperformed deaf
participants on the implicit idea content with scores
of 6.50 (SD = 3.02) and 4.58 (SD = 3.38), respec-
tively (Z = 1.532, p = .018) and on open-ended
questions with a score of 5.04 (§D = .83) by the hear-
ing signers compared to 3.71 (§D = 1.29) obtained by
the deaf participants (Z = 2.239, p = .000). The cor-
rect answers in percentage equivalents are 84% and
62%, respectively, for the open-ended ones.

Deaf participants had higher scores than hearing
signers regarding the number of invented content items
(X = 4.53 and SD = 4.16 as opposed to X = 1.92
and SD = 2.26, respectively) (Z = 1.414, p = .037).
Deaf participants also significantly outscored the hear-
ing signers on the subjective assessment (Z = 1.414,
p = .037); however, these differences were much
smaller (X = 4.36 and SD = .83 as opposed to
X = 4.08 and SD = .60, respectively).

Contrary to what occurred with the deaf partic-
ipants, the hearing signers’ group subjective score
did not correlate in a significant way with any of
the comprehension measurements because in their
case, they tended to underestimate their perfor-
mance. These data differ from those found in
Marschark et al. (2004) where they observed the
difficulties that the deaf students had when asked
to predict their performance of the comprehension
tests from the interpreted lectures and this did not
happen with the hearing group. The absence of
correlation between the subjective score and the
comprehension measurement of the hearing signers
seems to be due to the tendency to underestimate

their performance.

80 + M Deaf O Hearing
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40
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0

Explicit Implicit Open Q Invented

Figure 1 Significant differences (shown in percentages) of
the signed comprehension between deaf and hearing signers.

Figure 1 shows significant differences between
both groups in percentages.

No statistically significant differences were found
regarding other comprehension measures. However,
not only did the deaf participants invent more ideas
from the passages but they also made more mistakes
that the hearing signers (X = 4.25 and SD = 2.07 as
opposed to X = 3.86 and SD = 1.77, respectively).

As for the number of repetitions, no statistically
significant differences were found between the two
groups; however, the hearing signers group needed
an average of 3.19 repetitions (SD = 2.80) (a mini-
mum of 0 and a maximum of 10) to reach com-
prehension of passages, whereas average number of
repetitions for the deaf participants was 2.86
(SD = 2.74) (a minimum of 0 and maximum of 12).
At a first glance, one might think that this higher
number of repetitions requested by the hearing signers
group was responsible for their better scores; however,
no correlation was found between the number of
repetitions requested and explicit contents elicited
(F = =069, p = .579) or between these repetitions
and implicit contents (7 = —.014, p = .911).

In short, comprehension of the hearing signers was
significantly higher than that of the deaf participants
in that the first group bettered than the second one on
almost all of the positive indicators of high compre-
hension, while the opposite occurred with the indica-
tors of poor comprehension.

One might think that within the hearing signers
group, the participants working as interpreters

should obtain higher scores on all the comprehension
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measurements than the rest of the professionals.
This was not reflected in the results, however, as
no significant differences were found between groups
(Table 4).

Taking the hearing signers group as a whole, the
sociodemographic variables (displayed in Table 3) that
manifest a relationship with the signed comprehension
are sign language learning age, the number of years of
experience with this language, and knowing the inter-
preter who signed the videos.

Regarding LSE learning age, a negative correla-
tion was observed with explicit content (7 = —.258,
p = .033) and with subjective scores (F = —.342,
p = .014). The years of sign language experience
showed the same relationship but in the inverse sense;
that is, there was a positive relationship not only with
the explicit content (7 = .372, p = .002) but with the
subjective content as well (7 = .387, p = .005).

Lastly, knowing the interpreter ahead of time
also introduced significant differences (Z = 1.414,
p = .037). This is identical to what happened in the
deaf signers group. Those participants who knew the in-
terpreter who signed the videos scored higher on the
comprehension measurement (X = 36.91; SD = 6.47)
than those who had not seen the interpreter sign
before (X = 29.29; SD = 10.23).

In short, the results coincide with those found by
Marschark, Pelz, et al. (2005) where they compared
signed lecture comprehension of a group of inter-
preters with that of deaf students, finding that the
first group performed higher. In our case, although
the comparison group included interpreters as well as
other hearing signers of a more heterogeneous group
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with respect to their LSE communication abilities,

the same results were found.

Discussion and Conclusions

The response to the initial question of how much deaf
people understand academic information presented to
them in LLSE at the secondary level coincides with the
findings of other studies (e.g., Jacobs, 1977; Marschark
et al., 2004, 2005a). The results described above sug-
gest that, in general, the deaf participants extract less
information than hearing people do from academic
lectures, even when both groups use the same means
of accessing academic information: sign language.

Nevertheless, in this study, the differences in com-
prehension of the deaf participants compared to the
hearing signers seem to be less than those found in
previous research on the same topic (Marschark,
Pelz, et al., 2005). This could be due to several rea-
sons. Firstly, this study, different from previous ones,
evaluated participants individually. Secondly, diverse
measurements of sign comprehension were used (not
only answers to the multiple-choice test but also
the number of explicit contents, implicit contents,
invented contents and errors mentioned, the answers
to open-ended questions, and the proposal of a title as
well). Thirdly, the texts used corresponded to second-
ary level of education and not to college level. Lastly,
the participants could go back and see video fragments
of the signed message if they felt it would help in-
crease their comprehension.

Aside from these variances, significant differences
were still found between both groups with respect to

Table 4 Overall results of the comparison of the signed comprehension between the

interpreters and the rest of the hearing signers

Interpreters Other hearing signers

Explicit 36.91 (SD = 6.46) 29.29 (SD = 10.23)
Implicit 6.14 (SD = 3.15) 7.07 (SD = 2.81)
Invented 1.59 (SD = 1.53) 243 (SD = 3.08)
Errors 3.82 (SD = 1.62) 3.93 (SD = 2.06)
Repetition 3.45 (SD = 3.40) 2.79 (SD = 1.42)
Closed questions 5.63 (SD = 49) 5.50 (SD = .65)
Open questions 5.02 (SD = .96) 5.07 (SD = .62)
Title .72 (SD = .30) .64 (SD = 41)
Subjective evaluation 4.14 (SD = .56) 4.00 (SD = .68)

Note. The significance of the differences is indicated and as follows: values in bold, p < .05; values not in bold,

> .05.
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the amount of explicit content remembered, the im-
plicit ideas taken from the lecture, and the open-ended
questions that were answered. In all the above, the
deaf participants scored lower than their hearing
peers. The deaf participants, on the other hand,
tended to compensate for their lower comprehension
of explicit information from the message by inventing
content for it. The explanation for the differences
between both groups could be attributed to the differ-
ent educational level acquired. However, this variable
was not related to the comprehension scores for either
one of the groups or for the whole study sample.

The educational level attained can influence
results through the previous academic knowledge ac-
quired. Nevertheless, the role of previous knowledge
was ruled out because even though Marschark,
Sapere, Convertino, and Seewagen (2005b) and
Marschark, Pelz, et al. (2005) confirmed that deaf
students enter classrooms with less previous knowl-
edge than their hearing peers, when the effects of
previous content knowledge are removed (via an
analysis of covariance), hearing students still outper-
formed their deaf peers. On the other hand, the
differences found in our study cannot be attributed
to previous knowledge of a specific topic. A topic
from daily life was chosen that did not demand a high
degree of knowledge, and thus, it was familiar to both
groups. Therefore, the influence of previous knowl-
edge is insufficient for explaining the different
comprehension of the messages by hearing and deaf
participants.

Maybe what is really influencing comprehension
of the signed lecture (rather than knowledge of the
subject matter) is the way of organizing the informa-
tion that is received; this organization could be dif-
ferent for both groups. In fact, Banks, Gray, and Fyfe
(1990) found that although deaf and hearing partic-
ipants remembered equal amounts of the text read,
the deaf students demonstrated a more scattered re-
call of information instead of taking out the main
ideas of the text. The latter, discourse-based strategy
was more used by the hearing participants. Although
this finding was obtained with text reading, we be-
lieve that it could be used to explain the differences
in signed comprehension between deaf and hearing

participants.

Most of the deaf participants examined (and deaf
people in general) have hearing parents. This fact
leads to less language exposure during childhood and
a later acquisition of spoken language. The combina-
tion of these two potentially limits a deaf person
to lower development in comprehension abilities than
his/her hearing peers.

Auditory deprivation itself limits the quantity of
information that a person receives through his/her
life, and if in addition to this reading and writing
problems are apparent, the seed for functional illiter-
acy is planted. This circumstance not only leads to
a smaller amount of previous knowledge available
but also less organization of such knowledge and pos-
sibly a deficient use of the strategies that are used to
make the most of it. Exploring the influence of these
variables should direct future studies on comprehen-
sion of a signed message.

There are two other possible explanations to
account for the differences in signed comprehension
between both groups. On the one hand, hearing sign-
ers had taken LSE courses in which formal vocabulary
and structures were learned. Most of the deaf partic-
ipants, however, had learned L.SE at school among
peers; that is, they had an informal exposure to it in
a nonadult environment. It is worth mentioning that
in Spain, most schools attended by deaf people have an
oralist tradition. In this country, bilingual schools are
only about a decade old and there are no more than
10 of these schools in the whole country. Taking into
account the age of the participants participating in
the study, we are certain that none of them attended
any of these bilingual schools.

On the other hand, the hearing signers were
also late learners of a second language. According to
Mayberry’s (1993) observations, these late learners
usually obtain higher scores in comprehension and
production of signed passages than those participants
who are late learners of a first language (as was the
case of most of the deaf participants of our sample).
This also coincides with Fleischer’s observations
(1975): The higher the bilingual level of a participant,
the more information he/she receives from the
interpreter.

The deaf participants and hearing signers in this

study, aside from the obvious difference in measures
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of comprehension, coincide in two aspects worth
mentioning. First, they were influenced by the
degree of familiarity they had with the interpreter,
and second, they required several repetitions to
reach an acceptable comprehension of the signed
messages.

With respect to the degree of familiarity they had
with the interpreter, both deaf and hearing signers
have better comprehension if given the opportunity
to see the interpreter work beforehand. This fact has
obvious, practical implications as it suggests that the
more regular the contact an interpreter has with the
deaf student, the more likely it is that the student
will achieve high levels of comprehension.

Regarding the elevated number of repetitions nec-
essary to comprehend the signed messages occurring
in both groups, we are inclined to think that this could
be an inherent need in sign language and should be
further analyzed in more specific research. In any case,
we believe this finding should be taken into account in
the training of LSE interpreters and in their profes-
sional development. If their clients need more repeti-
tions of the passage in order to understand it, this
should be taken in consideration during the interpret-
ing process.

In short, the importance that the obtained findings
has lies in the fact that for many deaf people sign
language interpretation is practically the only means
of participating in the different aspects of society,
from education to work and even to leisure activities.
According to the data found, LSE interpretation of
the academic lectures (corresponding to secondary ed-
ucation level) does not offer deaf students the same
educational opportunities as their hearing peers. In
conclusion, providing an interpreter for the deaf indi-
viduals is often an insufficient means to get them to
reach the same educational level as their hearing peers
if the interpretation is not accompanied by comple-
mentary means, such as guaranteeing an early and
complete learning of LLSE and appropriate access to

literacy.
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Appendix

Text Corresponding to the Typical Comprehension
Level of Secondary Education

Starting with the month of September, many students
begin a new and challenging time in their lives: en-
trance to the university. Almost half of the students at
the University of Seville come from towns within the
province and other Andalusian cities. The first and
main problem that these students encounter is the
search for housing.

Where to live is the question that does not allow
students to sleep night after night. The lucky students
are the ones who have brothers or sisters or friends
who already live in Seville and can help them look for
an apartment. Nevertheless, many are those who arrive
lost and frightened and have no idea where to begin to
look. These students can be found all over town look-
ing for an apartment to live in for the rest of the year.

When considering moving out for the first time,
there are many alternatives that one can welcome. The
most widely used alternative is perhaps that of renting
an apartment with various friends. This is the solution
that students prefer and has the following advantages:
if the apartment is rented among friends, housing is
cheaper; students have the freedom to come and go as
they please; and the apartments are usually close to the
different faculties on campus, and therefore, students
save money by not having to take the bus.

On the other hand, one must keep in mind that
renting an apartment also has some disadvantages. For
example, students have to prepare their own food,
wash and iron their clothes, and clean the apartment.

To find an apartment, you only need to walk
around campus and look on walls because when
September arrives, they are full of rental advertise-
ments of various prices. These prices vary depending
on the neighborhood where the apartment is located.

A different alternative to apartment renting is the
university residence hall. This is the solution pre-
ferred by parents of university students. Parents feel
more at ease with a residence hall because they think
that students are watched more and in addition receive
education and a good and healthy diet. These are some

of the advantages to residence hall living, but other
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advantages are that many different types of residence
halls exist in Seville, for example, women only, men
only, or mixed; there are residence halls all over the
city and students can choose the hall that is closest to
their campus; you can meet a lot of people and make
new friends in the residence halls; and some residence
halls offer tutoring classes to help students in their
studies.

But university residence halls also have their incon-
veniences. For example, students feel watched because
closing hour at the residence is very early, and each time
they leave for the weekend they have to fill out a special
form stating they will be gone. In addition, residence
halls are also more expensive that apartment renting.
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