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The various uses of computer-mediated communication (CMC) are transforming the nature of social
interactions and human relations among adolescents. Little is known about engagement of exceptional
youth with this technology. The present study investigated the implications of language and social factors
for frequency of CMC use and its relationship to adolescent well-being in young people with and without
a history of specific language impairment (SLI). Eighty six adolescents with a history of SLI and 90 typi-
cally developing 17 year olds participated. Participants completed standardized assessments of psycho-
linguistic abilities and self-report measures of language motivations and social motivations for CMC
use, as well as anxiety and depression. Results indicate that language abilities have a complex relation-
ship with frequency of CMC use; social abilities have a more direct association and are predictive of fre-
quency of CMC use. Both adolescents with SLI and typically developing adolescents were less shy online.
No association was obtained between frequency of CMC use and reported emotional symptoms of anxiety
and/or depression. It is argued that the characteristics of CMC, in terms of its less stringent language
demands and its reduced-cues environment, can provide a medium for positive adaptation of adolescents
with communication challenges.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

Computer-mediated communication (CMC) via the Internet is
widely available and very popular with the young (Livingstone &
Bober, 2005; Roberts & Foehr, 2008). Findings from the Pew Inter-
net and American Life Project (Lenhart, Madden, & Hitlin, 2005)
indicate that 87% of all youth between 12 and 17 years use com-
puters, in particular the Internet. This figure is similar in Europe
(83% of 16- to 17-year-olds, Eurobarometer, 2004). CMC use seems
to be equally popular with both sexes (Sussman & Tyson, 2000;
Whitley, 1997). Interpersonal contact and everyday social arrange-
ments among teenagers are now routinely effected by CMC via the
use of e-mail, instant messaging services, online game play, and
similar media (Barak & Sadovsky, 2008; Boneva, Quinn, Kraut,
Kiesler, & Shklovski, 2006; Bryant, Sanders-Jackson, & Smallwood,
2006; Lenhart, Arafeh, Smith, & Rankin Macgill, 2008a,b; Subrah-
manyam & Greenfield, 2008).

The various uses of CMC are transforming the nature of social
interactions and human relations, particularly among adolescents.
Over 75% of young people’s online interactions serve interpersonal
ll rights reserved.
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functions (Baym, Zhang, & Lin, 2004; Gross, 2004). However, the
effects are not unidirectional, i.e., technology affecting individuals,
but interactive. Intrapersonal and contextual forces are likely to
interact with communication technologies in complex ways (Barak
& Suler, 2008; Hardy & Scheufele, 2005). Theoretical accounts of
CMC suggest a number of intrapersonal factors that may affect
young people’s use of CMC, in particular cognitive and perceptual
abilities, motivation and specific skills (Barak & Sadovsky, 2008;
Spitzberg, 2006). In this study, we are particularly interested in
examining two clusters of potential influences on frequency of
CMC use: language and social abilities. We compared frequency
of use by adolescents with and without a history of specific lan-
guage impairment (SLI). Participants completed interviews and
kept a diary of their uses of CMC. We measured language and social
abilities and motivations, and adolescent well-being.

1.1. Language and CMC use in adolescence

Language abilities have received little attention in relation to
CMC use, although research on the role of language-related abili-
ties in new media use is emerging (Barak & Sadovsky, 2008;
Durkin, Conti-Ramsden, Walker, & Simkin, 2009; Plester,
Wood, & Joshi, 2009). For example, Barak and Sadovsky found that
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adolescents with hearing impairments used the Internet more
intensively than did peers with normal hearing, and this was the
case for both personal and group communication. Working with
adolescents with language impairments, Durkin and colleagues
found that adolescents who used educational new media less often
had poorer language and literacy skills. Plester et al. found, among
typically developing adolescents, that those who used ‘textisms’
(abbreviations and modified vocabulary in text messages) had
higher literacy skills.

Young people with SLI have deficits in language learning and
use that cannot be explained by factors such as low nonverbal
IQ, hearing impairment or neurobiological damage (Leonard,
1998). Comparing their use of new media with that of typically
developing peers allows us to investigate the role of language-re-
lated abilities in two respects. First, it can tell us about the impli-
cations of having language impairments for the ways in which
young people respond to new interpersonal opportunities provided
by CMC. Second, it provides a distinctive comparison by which to
enrich our evidence base concerning the role of language in CMC
use among typically developing young people.

SLI has been estimated to affect 7.4% of children at school entry
age (Tomblin et al., 1997). Whilst much research has detailed the
effects and consequences in childhood, it is becoming increasingly
apparent that the effects of SLI extend through adolescence and
into adulthood and that a substantial proportion of children have
persisting difficulties in a wide range of areas of functioning (Clegg,
Hollis, Mawhood, & Rutter, 2005; Conti-Ramsden & Botting, 2008;
Conti-Ramsden, Durkin, Simkin, & Knox, 2008; Durkin &
Conti-Ramsden, 2007).

There are several reasons to expect that young people with lin-
guistic impairments would be disadvantaged in the face of lan-
guage-dependent modes of communication and interaction.
Young people with SLI have difficulties with oral language;
expressing their ideas and understanding the ideas of others (Leon-
ard et al., 2007; Montgomery, 2006; Wetherell, Botting, & Conti-
Ramsden, 2007). They also have difficulties in the production
(Dockrell, Lindsay, Connelly, & Mackie, 2007; Mackie & Dockrell,
2004) and comprehension of written text (Bishop & Clarkson,
2003; Snowling, Bishop, & Stothard, 2000). Although CMC is evolv-
ing as a multimedia environment, the majority of interpersonal
communication is text-dependent (Barak & Suler, 2008). Recent
findings reveal that 85% of adolescents aged 12–17 engage at least
occasionally in some form of written electronic personal communi-
cation, such as sending email, text messaging, instant messages, or
posting comments on social networking sites (Lenhart et al.,
2008a). Thus, the language- and literacy-based nature of much
CMC raises the prospects that it could be a particularly challenging
environment for young people with SLI.

There are, however, also compelling reasons to expect that CMC
use could be appealing to young people with language difficulties.
Not all linguistic requirements of CMC are necessarily stringent.
For example, in peer-oriented uses of CMC, the rules of spelling
and grammar appear to be considerably relaxed, internet talk is
informal, and expressive mistakes are tolerated (Livingstone &
Bovill, 2001; Plester et al., 2009; Volckaert-Legrier, Bernicot, &
Bert-Erboul, 2009). Some forms of CMC, such as e-mail, allow for
asynchronous, editable forms of interaction, which can offer young
people with SLI more time to think, write, and re-write (edit) lan-
guage (Madell & Muncer, 2007). In this respect, while language and
literacy skills are certainly fundamental to CMC, they may not be as
arduous as some more traditional modes of interaction for adoles-
cents with SLI. Barak and Sadovsky (2008) argue that the commu-
nication-related characteristics of the Internet mean that it
provides a special opportunity for people with disabilities that
would otherwise impede interpersonal interactions; their findings
indicate that this is the case for adolescents with hearing impair-
ments. Part of the purpose of this study was to investigate whether
adolescents with SLI avoid or use the interpersonal communication
facilities afforded by the Internet, and whether language factors
can help explain their uptake.

1.2. Social factors and CMC use in adolescence

In contrast to language, social factors have been examined more
extensively with regard to CMC use. Generally, young people ap-
pear to be socially motivated to use CMC as they perceive a number
of benefits and gratifications (Barak & Sadovsky, 2008; Chou &
Peng, 2007; Gross, 2004; Hunter & Allen, 1992; Livingstone & Bo-
ber, 2005). Among some adolescents with disabilities, electronic
communication may be especially attractive. For example, Barak
and Sadovsky obtained evidence that adolescents with hearing
impairment found their disability less constraining in social inter-
actions via the Internet, and hence were strongly motivated to use
it as a medium of communication.

With respect to social factors, theoretical and empirical bases
for predictions concerning young people with SLI again are some-
what mixed. On the one hand, social relations are another area of
difficulty for these young people. Children with SLI tend to be less
socially accepted and have fewer friends than do other children
(Brinton & Fujiki, 2002; Rice, 1993). As a group, they tend to score
higher on measures of shyness and reticence (Hart, Fujiki, Brinton,
& Hart, 2004; Wadman, Durkin, & Conti-Ramsden, 2008). They are
also more likely to be socially excluded (Savage, 2005). By early
adolescence, they tend to have negative self-perceptions with re-
spect to their own social competence (Jerome, Fujiki, Brinton, &
James, 2002; Lindsay, Dockrell, & Mackie, 2008). In mid-adoles-
cence, they are less likely than typically developing peers to have
close friends and they report poorer friendship quality (Durkin &
Conti-Ramsden, 2007).

On the other hand, difficulties with peer relations do not nec-
essarily mean that adolescents with SLI have no desire to interact
with peers. Although young people with SLI tend to be less skilled
in interpersonal contact, they do seek to relate to other youth,
they can be socially motivated, and many achieve satisfactory lev-
els of friendship (Durkin & Conti-Ramsden, 2007; Wadman et al.,
2008). One theoretical model of the relationship between social
development and language ability (Redmond & Rice, 1998) holds
that individuals with SLI develop negative adaptive social behav-
iours as a result of their difficulties with language in social situ-
ations. Some individuals with SLI may become withdrawn or
less sociable in adolescence, given their experiences earlier in
development. These processes are dependent not on fixed psy-
chosocial deficits but on how the child deals with the communi-
cative demands of different situations and the reactions of others.
Different situations and modes of interaction make different de-
mands – and offer different opportunities. Use of CMC may be
one source of such opportunities, and it could provide a context
for positive adaptation (Barak & Sadovsky, 2008). Hence, a second
purpose of this study was to investigate whether social factors
contribute positively or negatively to the uses of CMC by adoles-
cents with SLI.

The higher levels of shyness among young people with SLI pres-
ent another reason why CMC may be attractive to them for inter-
personal purposes. Research with people suffering from shyness
and social anxiety shows that online communication can be ac-
tively sought and experienced as beneficial (Caplan, 2003; Davis,
2001; Stritzke, Nguyen, & Durkin, 2004; Valkenburg, Schouten, &
Peter, 2005). In particular, people who find face-to-face interaction
uncomfortable or threatening may be drawn to CMC because it of-
fers anonymity and social distance, or at least reduces the avail-
ability of unwelcome cues and negative evaluative feedback, such
as nonverbal reactions (Saunders & Chester, 2008; Stritzke et al.,
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2004; Valkenburg et al., 2005; Walther & Boyd, 2002). CMC can
open up individuals’ expressive potential and afford new opportu-
nities for developing personal identity and forming relationships
(Bargh, McKenna, & Fitzsimons, 2002; McKenna, Green, & Gleason,
2002; Walther, 1996). One possible outcome can be heightened so-
cial self confidence as a result of experiencing comfortable and suc-
cessful social interactions online (Barak & Sadovsky, 2008; Stritzke
et al., 2004). Saunders and Chester (2008), however, caution that
while current evidence is consistent with these arguments, the
majority of relevant research has been conducted with samples
of university students and that there is a need for tests on a broad-
er sample base. The present study provides the first comparison of
offline and online shyness in a sample of adolescents with lan-
guage impairment.

1.3. Psychological well-being, language impairment and CMC use in
adolescence

Finally, we also examined the relationship between CMC use
and psychological well being in adolescents with SLI. In general,
evidence indicates that young people with SLI are more likely
to experience poor emotional health than their peers. For exam-
ple, Beitchman and colleagues followed up a cohort of children
with SLI from 5 to 19 years of age, whom they assessed for psy-
chiatric comorbidity. In adolescence, participants had higher rates
of anxiety disorders (Beitchman et al., 2001), aggressive behav-
iour (Brownlie et al., 2004) and substance abuse (Beitchman
et al., 2001). Clegg and colleagues (2005), following a cohort from
4-years-old to mid-adulthood, found an increased risk of psychi-
atric impairment (compared to both peers and siblings), particu-
larly concerning, social anxiety and schizoform/personality
disorders. Conti-Ramsden and Botting (2008) found higher anxi-
ety and depressive symptoms amongst adolescents with SLI,
regardless of the severity of their language and communication
difficulties.

The relationship between time spent online and psychological
well-being has been a controversial topic, leading to much debate
regarding potential correlates and effects (Barak & Suler, 2008;
Caplan, 2002; Kraut et al., 2002). Findings have been mixed. Gross
(2004) found no association between CMC use and psychosocial
well-being in adolescents. In a large scale survey of American
10- to 17-year-olds, Ybarra, Alexander, and Mitchell (2005) found
that youth reporting minor to major levels of depressive symp-
toms were more likely to use the Internet frequently for e-mail-
ing others, for interacting with strangers online, and had more
intense patterns of use, but on most measures of Internet use
could not be differentiated from peers with no depressive symp-
toms. Valkenburg and Peter (2007), in a large sample of 10- to
17-year-olds, found that online communication, particularly in-
stant messaging was positively associated with well-being and ar-
gued that this is because instant messaging tends to be used to
support and extend communications among friends. Ohannessian
(2009) found no association between communicative uses of new
media (including e-mailing, IMing, text messaging) and anxiety or
depression in a large sample of 14- to 16-year-olds. Little is
known about patterns of use among exceptional youth, but Barak
and Sadovsky (2008) found that hearing impaired adolescents
who did use CMC were similar in level of psychological well-
being to hearing peers, while non-user hearing impaired adoles-
cents scored lower. The characteristics of adolescents with SLI
make them an interesting group of individuals with regard to
the examination of the relationship between CMC use and psy-
chosocial well-being.

The overall goals of this investigation, then, were to investigate
the extent to which adolescents with SLI engage with the interper-
sonal communication opportunities of the Internet, and to examine
the influence of linguistic and social factors on their usage. We
predicted:

� H1: Severity of impairment would affect willingness to use CMC,
such that less linguistically-able young people would be least fre-
quent users.
� H2: Among adolescents with SLI who do use CMC, the language-
related advantages of the medium (compared to spoken language)
would be a motivating consideration, and more so than for typi-
cally developing peers.
� H3: Participants with SLI would report greater shyness, both off-
line and online, than would typically developing adolescents.
� H4: Participants in both groups would report lower shyness
online than offline.

There were less clear grounds, in theoretical accounts or previ-
ous findings, for predictions in respect of whether or not social fac-
tors motivated CMC use differentially in adolescents with SLI
versus adolescents with typical development. Similarly, previous
research has led to mixed results and conflicting interpretations
concerning the relationship between patterns of use and well-
being in adolescents. Hence, we addressed these two latter issues
as exploratory questions.
2. Method

2.1. Participants

2.1.1. Adolescents with a history of SLI
The adolescents with a history of SLI in this investigation were

originally part of a wider longitudinal study: the Conti-Ramsden
Manchester Language Study (Conti-Ramsden & Botting, 1999a,
1999b; Conti-Ramsden, Crutchley, & Botting, 1997). This initial co-
hort was recruited from 118 language units attached to English
mainstream schools. These language units provided a list of year
two children attending for at least 50% of the week. Across England,
approximately 500 children met this criterion. All language units
were asked to participate and two declined this invitation. Subse-
quently, approximately half of the eligible children in each unit
were randomly sampled. This resulted in an initial study cohort
of 242 children. The age range was 7;5 years to 8;9 years and con-
sisted of 186 males and 56 females (females forming 23.1% of the
cohort). These children were reassessed as part of the original
study at 8, 11, 14 and 16 years of age.

From the original cohort of 242 children described above, 111
(45.9% of the original cohort) were approached to participate in
the present study. Longitudinal data showed that all of these ado-
lescents met criteria for SLI at least at one time point (7, 8, 11, 14 or
16 years) prior to the data collection for the present study. These
criteria comprised:

1. Performance IQ (PIQ) of 80 or more and at least one concurrent
standardized language test score > 1SD below the population
mean at one of the longitudinal assessment stages.

2. No sensory-neural hearing loss.
3. English as a first language.
4. No record of a medical condition likely to affect language.

Of the 111 adolescents invited to take part 90 agreed to partic-
ipate. Of the 90 young people with SLI, 29 had their own computer
(32%), 52 had access to one at home that was shared with other
members of the household (58%), 8 had access to a computer out-
side the home (9%) and 1 never used a computer (1%). However, gi-
ven the nature of the present study, only data from those
participants who reported using a computer and using the Internet
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were included. This left a final sample of 86 adolescents with a his-
tory of SLI (70.9% male/29.1% female) aged between 16 years
2 months and 18 years 2 months (mean age 17;1 years).

2.1.2. Typically developing (TD) adolescents
A comparison group of adolescents from a broad background

participated in the study. They had no history of special educa-
tional needs or speech and language therapy provision, had partic-
ipated in the Manchester Language Study at the 16 year phase, and
had access to a computer at home. The Manchester Language Study
used Census data as per the 2001–2002 General Household Survey
(Office of National Statistics) to target adolescents who would be
representative of the range and distribution of households in Eng-
land in terms of household income and maternal education.
Ninety-one TD adolescents agreed to participate. Of the 91 typi-
cally developing adolescents, 31 owned a computer (34%), 54 had
access to one at home (59%) and 6 had access to one outside the
home (7%). One young person reported not using the computer
and the Internet. This left a final sample of 90 adolescents (60%
male/40% female), aged between 15 years 11 months and 17 years
10 months (mean age 16;10 years), who formed part of the present
study.

Most adolescents in both groups (90% for SLI and 93% for TD)
either owned or had home access to a computer. This is the pattern
that would be expected of teenagers in the UK (Livingstone &
Bober, 2005; Valentine, Marsh, Pattie, & BMRB, 2005).

2.2. Participants’ socio-economic status background

TD adolescents were matched in terms of age and socio-eco-
nomic status (SES) to the sample with SLI described above. As part
of the assessment at 16 years of age, data were collected from both
sets of participants’ parents in order to ascertain levels of maternal
education (minimal to degree level) and household income
(<£5200 to > £52,000 per annum), as measures of SES. No signifi-
cant differences were found between the adolescents with SLI
and TD adolescents, who participated at the present stage of the
study, in maternal education levels, v2(2, N = 167) = 4.01, p =
.134, or household income bands, v2(3, N = 169) = 2.81, p = .421.
Importantly, therefore, the adolescents with SLI were similar to
the TD adolescents in terms of socio-economic status indicators.
Further, the household income of both groups ranged from the
lowest bracket found in the 2001–2002 General Household Survey
(Office of National Statistics) to the highest bracket and thus was
representative of the range of household income distribution found
in England as a whole.

2.3. Participant PIQ and language profiles

All 176 adolescents had psycholinguistic data available from
the present stage of the study (see Table 1). As expected, TD ado-
lescents performed significantly better than adolescents with SLI
on tests measuring performance IQ, language and literacy. Ado-
Table 1
Profiles for adolescents with SLI and TD adolescents.

Adolescents with SLI (N = 86)

M SD

Psycholinguistic variables
Performance IQ 94.6 15.7
Language 69.7 18.5
Literacy 82.0 14.5

Note: all comparisons p < .001.
Note: some N values may differ slightly due to missing data.
lescents with SLI were classed as currently impaired if, at the
time of the study, they met the following criteria for SLI: perfor-
mance IQ (WASI; Wechsler, 1999) of 80 or more and concurrent
expressive or receptive language index score (CELF-4 Semel, Wiig,
& Secord, 2003) less than 85.

Fifty-nine of the adolescents with SLI (68.6%) were classified as
meeting criteria for SLI at the time of the study. Recall that the
remaining 31.4% had all met the established SLI criteria at some
point in the last ten years. Of this group, 14 (16.3% of the total)
demonstrated concurrent normal nonverbal and language ability
and 13 (15.1% of the total) showed nonverbal and language ability
in the impaired range. None of the adolescents had impaired non-
verbal abilities but normal language scores. Therefore, at the time
of the study, a total of 72/86 of the adolescents (83.7%) had concur-
rent language difficulties.

Of the TD adolescents, 75/90 (83.3%) had normal PIQ and lan-
guage scores (as defined above), 14/90 (15.6%) had normal PIQ
but low expressive or receptive language, and 1/90 (1.1%) had nor-
mal language but low PIQ. None of the TD adolescents had both
low PIQ and language. Thus, regardless of PIQ, 76/90 (84.4%) of
the TD adolescents had normal language functioning and none
met the criteria for classification as having SLI. It is to be expected
that a representative sample of TD adolescents without a history of
special education or language problems drawn from the full range
of the socio-economic spectrum would include some adolescents
who obtain poor scores on language or other psycholinguistic
measures.

2.4. Tests and materials

2.4.1. Psycholinguistic abilities

1. IQ was assessed using the full form of the Wechsler Abbreviated
Scale of Intelligence (WASI; Wechsler, 1999). The WASI is a bat-
tery of four tests (Vocabulary, Block Design, Similarities, and
Matrix Reasoning) and is used to provide a brief measure of a
person’s intellectual ability. It can be used with people aged
6–89 years. The Block Design and Matrix Reasoning subtests
were used to derive performance IQ. This test has been shown
to have good reliability for performance IQ (.94 to .96) as well
as validity (.76 to .84).

2. Language abilities were assessed using the Clinical Evaluation
of Language Fundamentals – Fourth edition (CELF-4; Semel
et al., 2003). The CELF-4 is an individually administered lan-
guage test designed for 5–21 year olds. The core language score
provides an overall assessment of language ability and is
derived using the following subtests: Recalling Sentences, For-
mulated Sentences, Word Classes 2 (both receptive and expres-
sive parts), and Word Definitions. The CELF-4 has been shown
to have good reliability with stability coefficients for the above
composite scores ranging from .88 to .92 as well as good valid-
ity as demonstrated by high correlations with other indepen-
dent language measures (correlations of .80 to .87).
TD adolescents (N = 90) Effect-size r

M SD

106.4 11.0 0.40
102.6 13.8 0.71
102.1 9.9 0.63
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3. Literacy abilities were assessed using the reading and spelling
subtests of the Wide Range Achievement Test – Third edition
(WRAT-3; Wilkinson, 1993) to provide an overall literacy score.
This test can be used with people aged 5–75 years. The WRAT-3
has been found to have good reliability (.92 to .93) and validity
(.83 to .87).
2.5. Shyness

Shyness was assessed using the Shyness12-item Revised Cheek
and Buss Shyness Scale (Stritzke et al., 2004; adapted from Cheek,
1983). This scale consists of 12 questions, adapted from the 13-item
Revised Cheek and Buss Shyness Scale, which has been used widely
in empirical studies of shyness. It was designed to measure tension
and inhibition when with others (Cheek, 1983). Participants respond
to the questions on a five-point scale, from 1 (very untrue) to 5 (very
true). The maximum score is 60 and a score of 34 or above indicates
shyness. The 12-item version has been shown to have high internal
consistency in a sample of university students, with a Cronbach’saof
.86 (Stritzke et al., 2004). The 12-item version was also found to have
good internal consistency with the sample used in this study (Cron-
bach’s a of .89). The scale has adequate convergent validity, with
moderate to strong correlations with other measures of shyness
and social anxiety (Hopko, Stowell, Jones, Armento, & Cheek, 2005;
Jones, Briggs, & Smith, 1986). Some evidence of discriminant validity
is provided by the small correlations with somatic anxiety and
depressive symptomatology (Hopko et al., 2005). This 12 question
scale was administered twice: once regarding shyness offline and
once regarding shyness online.
2.6. Computer-mediated communication measures

1. Frequency of use. This was the key outcome measure for this
study and was examined using both interview and diary methods.
Two main areas were examined: e-mail and MSN. Participants were
first asked whether or not they used the application. If they
responded positively, then they were asked about the number of
e-mails they sent and received per day; responses were coded on a
five-point scale from zero (no e-mails per day) to high use (more
than 20 e-mails per day). They were also asked how often they used
MSN; responses were coded on a four-point scale: less than once a
week, once a week, two to three times a week, every day. In addition,
a one week diary of computer use was devised to record the time (in
minutes) that the participant spent using the different text-based
CMC forms during a typical week. This booklet contained separate
pages for each day of the week, a separate row on each page for part
Table 2
Motivations for use.

Language-related

E-mail (Cronbach’s a = .89)
I use e-mail because I do not have to worry about spelling
I use e-mail because I can type instead of talk
I use e-mail because I can have lots of time to write messages before I send them
I use e-mail because I can have lots of time to read messages

MSN (Cronbach’s a = .89)
I use MSN because I do not have to worry about spelling
I use MSN because I can type instead of talk
of the day (morning, afternoon and evening), and a separate column
on each page for each application (send/receive an e-mail, and use
MSN) as well as an ‘‘other” category. There was a separate box at
the bottom of each page for the participant to tick if he or she did
not use the home computer that day. Participants were required to
write down how long they spent on the computer for each applica-
tion at each part (morning/afternoon/evening) of the day (e.g.,
15 min/30 min/1 h, etc.).

2. Motivations for use. Two variables were examined. Language-
related motivation involved statements related to the informal and
linguistically less demanding nature of e-mail and MSN (see Table
2). Social motivation included statements related to the desire to
interact with others including peers via e-mail and MSN. Reponses
were coded on a five-point scale from 1 (not at all true of me) to 5
(very true of me). Cronbach’s alphas indicated high reliabilities. A
CMC composite motivation measure (e-mail and MSN combined)
also yielded high reliability (Cronbach’s a = .89 for language-related
motivation and .94 for social motivation).
2.7. Adolescent well-being

1. Child Manifest Anxiety Scale (CMAS-R; Reynolds & Richman,
1978). This is a 28-item questionnaire designed to measure anxiety
symptoms in young people aged 6–18. Participants indicated whether
statements were ‘true’ or ‘not true’ for the previous 3 months. A Cron-
bach’s a of .88 was found for the sample in the present study.

2. Short Form Moods and Feelings Questionnaire (MFQ; Costello
& Angold, 1988). This is a 13-item questionnaire for depressed
mood, designed for young people aged 8–18. Participants indicated
whether statements about their feelings were ‘definitely true’
‘somewhat true’ or ‘not true’ over the previous 3 months. A Cron-
bach’s a of .85 was found for the sample in the present study.
2.8. Procedure

Participants were assessed and interviewed either at home or at
school on the above measures, as part of a wider battery. Testing
took place in a quiet room with only the participant and a trained
researcher present and was completed within either a morning or
afternoon session. The diary was either left with or posted out to
the participant with instructions to fill it in for a week and then
post it back. For each adolescent this was the week immediately
following the face-to-face interview.
Social

E-mail (Cronbach’s a = .82)
I use e-mail to keep in touch with friends I hardly ever see
I use e-mail to keep in touch with friends I see regularly
I use e-mail to keep in touch with family
I use e-mail to keep in touch with my boy/girlfriend
I use e-mail because people cannot see me

MSN (Cronbach’s a = .95)
I use MSN to keep in touch with friends I hardly ever see
I use MSN to keep in touch with friends I see regularly
I use MSN to keep in touch with family
I use MSN to keep in touch with my boy/girlfriend
I use MSN because people cannot see me
I use MSN because I can use images/pictures to communicate my feelings
I use MSN because I can be introduced to new people
I use MSN because I always know who is online
I use MSN because I can block people I do not want to interact with
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3. Results

The analysis involved a number of comparisons. In order to take
this into account, the results were interpreted as statistically sig-
nificant if the p-value level was <.01.
3.1. Non-users of CMC

The numbers of participants in each group who reported
that they used e-mail and/or MSN are presented in Table 3.
Adolescents with SLI were less likely than TD peers to use
either mode of CMC. A total of 30 adolescents (17%) reported
not using any CMC examined. Of these participants, 25 (83%)
were adolescents with SLI and 5 (17%) were TD adolescents.
This pattern of results was replicated when the diary data were
examined. In total, 36 adolescents (29%) reported not using any
CMC during the week of the diary. Of these participants, 26
(72%) were adolescents with SLI and 10 (28%) were TD
adolescents.

Taking the interview and diary measures together, a total of 48
participants were identified as non-users; of these 36 (75%) were
participants with SLI. Non-user status was significantly different
between groups, v2(1, N = 176) = 18.04, p < .001.

Characteristics of users versus non-users were examined. Re-
sults revealed that users performed significantly better than non-
users on tests measuring performance IQ, language, and literacy,
with large effect sizes for the language and literacy abilities (see
Table 4). There were no significant differences between the users
and non-users on offline shyness (at p < .01 level). In short, those
participants who reported using CMC had better language and lit-
eracy abilities than those who reported not using any of the CMC
applications examined.
Table 5
Motivation for use: means and SDs for e-mail and MSN for the adolescents with SLI and T

Adolescents with SLI

E-mail MSN

M SD M

Social motivation 2.5 0.8 3.2
Language-related motivation 3.0 1.0 3.1

Table 3
Adolescents’ Engagement with Different Types of Text-Based CMC.

Adolescents with SLI TD adolescents

N Percentage (%) N Percentage (%)

E-mail 60 69.8 80 88.9**

MSN 43 50.0 70 77.8***

** p < .01.
*** p < .001.

Table 4
Profiles for Users versus Non-Users of CMC.

Users (N = 128) Non-users (N = 48) Effect size r

M SD M SD

Psycholinguistic variables
Performance IQ 102.9 13.4 94.6 16.2 0.27
Language 92.5 20.8 70.5 21.5 0.46
Literacy 96.5 13.8 81.0 15.9 0.46

Note: all comparisons p 6 .001.
3.2. Users of CMC

3.2.1. Frequency
For this and all subsequent analyses, data are based on partici-

pants who reported that they were users of CMC. Among users,
there were similarities between groups for frequency of use of
CMC applications. Adolescents with SLI and TD adolescents sent
and received, on average, between one to five e-mails per day
(M = 2.1, SD = 0.6 for SLI; and M = 2.0, SD = 0.7 for TD). The number
of e-mails sent was correlated with the number of e-mails received
(r = .61, for SLI, and .59, for TD, ps <.001). Both groups report that,
on average, they used MSN at least two or three times per week
(M = 3.2, SD = 1.0 and M = 3.1, SD = 1.0, respectively).

During a typical week, adolescents spent, on average, over eight
hours using text-based CMC (in minutes, M = 502, SD = 682 and
M = 512, SD = 914, respectively). The standard deviations for both
groups indicate large individual differences in time spent in these
types of activities. An examination of the median for each group
also revealed similarities between groups (medians = 205 and
203 min, respectively).
3.2.2. Motivations for use
Motivations for use of e-mail and MSN are presented in Table 5.

Separate 2 (group: SLI versus TD) � 2 (type of motivation: language
versus social) ANOVAs were conducted for each application, with
the latter factor as a repeated measure. Results revealed a signifi-
cant interaction between type of motivation and group for e-mail,
F(1, 135) = 9.12, p = .003, g2

p = .06, and for MSN, F(1, 111) = 7.35, p
= .008, g2

p = .06. Further analysis revealed significant differences
across groups in language-related motivation for use of both e-mail
(M = 3.0, SD = 1.0 and M = 2.3, SD = 1.1, respectively), t(135) = 4.04,
p < .001, effect-size r = 0.33, and MSN (M = 3.1, SD = 1.2 and
M = 2.4, SD = 1.3, respectively), t(111) = 3.08, p =.003, r = 0.29. In re-
spect of each application, adolescents with SLI reported being more
motivated by the linguistic features of the CMC than did TD peers.
There were no significant differences between groups in social
motivation for either application.
3.2.3. Shyness online and offline
Mean shyness scores were submitted to a 2 (group: SLI versus

TD) � 2 (context: online versus offline) analysis of variance, with
repeated measures on the latter factor. This analysis yielded two
significant main effects. As expected, adolescents with SLI were
significantly more shy overall (M = 30.9, SD = 6.4) than the TD
group (M = 25.9, SD = 6.6), F (1, 132) = 19.52, p < .001, g2

p = .13. Par-
ticipants recorded lower shyness online (M = 25.8, SD = 7.3) than
offline (M = 30.2, SD = 8.7), F (1, 132) = 40.99, p <.001, g2

p = .24.
The group by context interaction was not significant, F (1, 132) =
1.02, p = .32.
3.2.4. Understanding frequency of use: patterns of associations
We examined what is associated with frequency of use. Total

frequency of use (as reported in the interview) was computed by
summing e-mail and MSN frequency. There was no gender differ-
ence on this measure, t(123) = 1.13, p = .26. Frequency of use was
D adolescents.

TD adolescents

E-mail MSN

SD M SD M SD

0.7 2.2 0.7 2.9 0.8
1.2 2.3 1.1 2.4 1.3
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not correlated with either maternal education, r = �.04, or house-
hold income, r = .08.

Cognitive and psycholinguistic profiles (performance IQ, lan-
guage, and literacy), shyness, and motivation for use (language-re-
lated and social) were examined. There were a number of strong
correlations across the psycholinguistic variables (see Table 6), in
particular across the language and literacy assessments. In addi-
tion, there were medium to strong correlations amongst the social
variables. With regards to relationships with frequency of use,
there were only a few small to medium correlations involving shy-
ness online, as well as the two motivation variables.

Given the similarities in frequency of use between the two
groups, a multiple regression was conducted involving all partici-
pants. The outcome variable, frequency of CMC use, was the com-
posite variable described above. Those variables significantly
correlated with the outcome variable were entered in the regres-
sion model, as was the shyness variable which approached signif-
icance (p = .052). The regression model is presented in Table 7. The
model was significant, F(3, 114) = 14.14, p < .001, with a medium
effect size, and explaining 25% of the variance in frequency of
CMC use. In this model, both social motivation and online shyness
were significant predictors of frequency of CMC use. We also con-
sidered the possibility that group � social and/or group � language
interactions might impact on usage; however, hierarchical regres-
sion analyses including the interaction terms at Step 2 revealed
that these did not contribute additionally to the prediction of fre-
quency of use.
3.2.5. Frequency of use and adolescent emotional well-being
Analysis of time spent by users revealed no relationship be-

tween frequency of CMC use and anxiety and depression symp-
toms for either the adolescents with SLI or the TD adolescents
(correlations ranged from .01 to .19). This was the case for both
the interview data and the diary data (as measured in minutes).
Comparison of users versus non-users revealed no significant dif-
ferences across groups in anxiety (M = 8.2, SD = 5.6, and M = 8.9,
SD = 6.8, respectively) or depression symptoms (M = 4.8, SD = 4.2,
and M = 4.9, SD = 4.4, respectively). For each measure, we dichoto-
mised around the recommended cut-off point for clinical diagnosis
Table 6
Correlation matrix across the variables examined for both groups of adolescents.

Variable 2 3 4

1. Frequency of CMC use �.12 �.07 �0
2. Performance IQ .61*** .55
3. Language .83
4. Literacy
5. Shyness offline
6. Shyness online
7. CMC language-related motivation
8. CMC social motivation

# p = .052.
** p 6 .01.
*** p 6 .001.

Table 7
Multiple regression analysis predicting frequency of text-based CMC use.

Variable M SD Unadj R2

.271
Online shyness 25.6 7.0
Social motivation 2.7 0.7
Language-related motivation 2.5 1.1

** p < .01.
*** p < .001.
and then compared non-anxious with anxious, and non-depressed
with depressed; neither comparison approached significance.
4. Discussion

The present study aimed to investigate the implications of lan-
guage and social factors for frequency of CMC use in young people
with and without a history of specific language impairment. We
also examined CMC use in relation to adolescent well-being. The
findings reveal that language abilities have a complex relationship
with frequency of CMC use. Social motivations have a more direct
association and are predictive of frequency of CMC use in adoles-
cents who engage with this type of new media. We obtained no
association between frequency of CMC use and reported emotional
symptoms of anxiety and/or depression in either group of young
people, and there was no difference between users and non-users
of CMC on these measures.
4.1. Language and CMC use

We predicted (H1) that severity of impairment would affect
willingness to use CMC among young people with SLI. This hypoth-
esis was supported. Approximately one in six adolescents partici-
pating in this study were non-users or very low frequency users
of CMC. As a group, these young people had significantly lower lan-
guage and literacy skills than users of CMC, with mean standard
scores well below what would be expected from the majority of
typically developing adolescents of their own age. A substantial
proportion of these non-CMC using adolescents (approximately
three quarters), not surprisingly, were adolescents with a history
of SLI.

However, the majority of adolescents with SLI were users of
CMC and, despite their lower language and literacy abilities, were
very much like their TD peers in the use of these new media. Users
in both groups sent and received a similar number of e-mails per
day and spent similar amounts of time using MSN. The majority
of participants were motivated to use CMC. Consistent with our
H2, compared to the typically developing adolescents, the SLI users
of CMC had higher linguistic motivation scores. The informal,
5 6 7 8

02 .03 �.18# .31*** .49***

*** �.27*** �.25** �.37*** �.24**

*** �.35*** �.34*** �.45*** �.27***

�.28*** �.28*** �.35*** �.15
.51*** .38*** .19

.23** .05
.57***

Adj R2 f2 B SE B b

.252 0.37
�.076 .026 �.236**

1.315 .321 .426***

.204 .229 .095
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relaxed nature of the medium, where expressive mistakes are tol-
erated and there is time to review messages (Livingstone & Bovill,
2001; Madell & Muncer, 2007), seemed to appeal to adolescents
with poor language and literacy skills. Thus, the present study pro-
vides new evidence of the role of language abilities on frequency of
CMC use in adolescence.

The evidence suggests, however, that this relationship is not lin-
ear and continuous whereby better language skills are related to
more frequent engagement with CMC and vice versa. The findings
point to a more binary pattern. On the one hand, there is a group of
non-users with very poor language and literacy skills. On the other
hand, there is a substantial group of users of CMC, among both ado-
lescents with SLI and TD adolescents, who have a wide range of
language and literacy abilities (from poor to very good), and this
wide range of ability is not directly associated with, nor predictive,
of frequency of use. In a way, severity of language and literacy def-
icits appears to act as a gating mechanism for engagement versus
non-engagement with CMC. Some young people – those with more
severe language impairments – do not (presently) make it through
the gate. Others, who do have language difficulties but not as se-
vere, proceed through the gate, and use CMC regularly. Once they
do use CMC, language-abilities themselves are not predictive of
frequency of use – but language-related motivation is. This sug-
gests that young people with language difficulties are able to find
in CMC means of text-based interaction that are attractive and
helpful to them, similar to findings reported for adolescents with
hearing impairments (Barak & Sadovsky, 2008).

That adolescents with SLI are more strongly motivated by the
language-related advantages of e-mail and MSN is an important
practical finding in respect of the provision of CMC to exceptional
populations. It may also indicate a foundation on which still great-
er access (i.e., for those with more severe impairments) could be
constructed. For example, it may be that suitably tailored instruc-
tion and support could enable more of the young people currently
precluded from use of CMC to increase their participation, which in
turn could nurture their confidence with new media and enrich
their skills. However, an important qualification needs to be borne
in mind: namely, that the new media themselves are constantly
evolving and increasingly involve audio and audiovisual dimen-
sions (e.g., web-connected telephones, webcams; Barak & Suler,
2008; Peter, Valkenburg, & Schouten, 2007). Hence, while the pre-
dominantly text-based nature of much CMC currently offers some
attractions to young people with language impairments, it remains
to be seen whether technological advances will in due course
undermine these benefits or whether adolescents with SLI and
other disabilities will adapt by sustaining preferred modes of peer
interaction.

4.2. Social factors and CMC use

Two social factors had a clear direct association with frequency
of CMC use for adolescents who did engage with this type of new
media: online shyness and, in particular, social motivation. As ex-
pected (H3) adolescents with SLI were more shy than the TD com-
parison group. Consistent with H4, both groups were less shy
online than offline. There was no group � context interaction, indi-
cating that both groups profit equally from the features of CMC
that make for less inhibition in interpersonal communication.
The correlational and regression analyses revealed a negative rela-
tionship between online shyness and frequency of CMC use. In line
with previous research, this investigation found that adolescents
who are less shy online are more frequent users of CMC (Caplan,
2003; Stritzke et al., 2004). While most previous research on shy-
ness and CMC has been based on young adult (usually, undergrad-
uate student) samples, this study complements previous findings
by demonstrating that similar benefits are reported by teenagers
with known language and literacy limitations. It appears that
CMC may indeed be an environment for positive adaptation for a
substantial proportion of adolescents with SLI who are shyer than
their typically developing peers.

We cast as an exploratory question whether or not social moti-
vations bore on the uses of CMC in adolescents with SLI. The find-
ings reveal that both groups were socially motivated to use CMC,
with no differences between groups in level of social motivation.
Adolescents who were more socially motivated were more fre-
quent users of CMC. Adolescents with SLI were as aware as their
peers of the social benefits of CMC in terms of keeping in touch
with family and friends and meeting new people in a reduced-cues
environment that filters many of the features present in face-to-
face communication (Barak & Suler, 2008; Sheeks & Birchmeier,
2007; Walther, 1996). CMC offers invisibility for the difficulties
adolescents with SLI often experience. In this sense, the character-
istics of CMC in terms of its less stringent language and literacy de-
mands and the absence of potentially problematic features of face-
to-face interactions provide a powerful combination that can lead
to new communicative opportunities for adolescents with a history
of language impairments. Consistent with Barak and Sadovsky
(2008), we found that young people with a disability were in many
cases attracted to features of the Internet for communication pur-
poses. CMC can therefore be an empowering experience for a sub-
stantial proportion of young people with linguistic limitations.
4.3. CMC use and well-being

Another exploratory question in this investigation concerned
the possible links between frequency of CMC use and psychological
well-being. We found no evidence of associations between fre-
quency of CMC use and measures of anxiety and depression in
either the participants with SLI or the typically developing partic-
ipants. We found no differences on these psychosocial measures
between non-users and users. Previous debate and research had
resulted in mixed findings concerning possible links between
CMC use and mental health in adolescents, though recent studies
and reviews concur that for the vast majority of Internet users
there is no harmful effect of time online on well-being (Ohannes-
sian, 2009; Spitzberg, 2006; Ybarra et al., 2005). The negative ef-
fects, if any, appear to be concentrated on a very small
percentage of problematic users (Caplan, 2002), and in at least
some cases and for some new media, it is the non-users that are
more disadvantaged (Durkin & Barber, 2002). We also found simi-
lar levels of emotional well-being in users and non-users of CMC.
Findings in the same vein have been reported for other communi-
cation challenged individuals, such as adolescents with hearing
impairments (Barak & Sadovsky, 2008).
5. Concluding remarks

There is a need to develop our understanding of the multitude
of factors influencing engagement with CMC technology in adoles-
cents. To this end, the patterns of use and motivations for use
among young people with exceptional development are of particu-
lar interest. They underline the contribution of certain capacities,
such as language, to the adoption of technology and shed light
on the affordances that the new media can provide to a wider spec-
trum of the population. The fact that a substantial majority of ado-
lescents with a history of SLI engage with CMC illustrates the
priority individuals attach to interpersonal communication and
the benefits that these new media can bring to young people
who face communication challenges. The evidence available so
far suggest that educators and counsellors who are involved in
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the area of language and communication impairments can exploit
this medium to support young people’s learning and development.
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