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Chapter 7

Summary and conclusions

The first question of this thesis was as follows: “What is language, and what is meant by
a language problem?” The answer to this question served as a starting point for develop-
ing a language-screening instrument for identifying children who are at risk for language
problems, which was the second aim of this thesis. After the general introduction (Chap-
ter 1), Chapters 2 and 3 provided a survey of what sources in the literature and in clinical
practice mean when referring to language or language problems. The objective of Chapter 2
was to catalogue how Dutch professionals define and diagnose language problems in young
children. Although respondents agreed on both the language-development milestones and
the percentages of intelligibility that children should have achieved by certain ages, their
opinions varied with regard to normal language “errors” that children can make in language
development. This result suggests that it is difficult to differentiate between language errors
that can be expected in normal language development and errors that may indicate language
problems. Normal language acquisition shows considerable variations; it is therefore diffi-
cult to differentiate between normal and deviant or delayed language development (Enderby
and Emerson 1995).

In general, language problems are defined in broad terms (e.g., “problems in language
production,” “language development is delayed compared to normal language develop-
ment,” or “problems in language comprehension”). In addition, there appears to be no
“gold standard” for screening or diagnosing language problems in children. The variety in
the standards that are used to define language problems and the language-problem descrip-
tions that are used by professionals of various backgrounds may explain the differences that
this study revealed in estimates of the prevalence language problems among children with
language problems (estimates ranged from 1% to 40%). This variation in prevalence esti-
mations is consistent with the outcome of the study by Law et al. (1998), who reviewed
many studies about language problems. They estimates that they found for the prevalence
of language problems among pre-school children ranged from 0.6% to 33.2%.

The literature is also ambiguous concerning the definition of language problems. It
is difficult to arrive at a single, unambiguous definition, as language problems in young
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children can be approached in several ways, depending upon professional background. Re-
view of the literature showed that language and language problems in young children can
be grouped according to different taxonomies, which usually focus on one of the follow-
ing: descriptive and explanatory stages in language development, the various factors that
influence language development, or linguistic categories (see Chapter 3). In our opinion,
these different orientations can be integrated into a general and clinical diagnostic model
for Screening, Testing, Examining, and Mapping (STEM). STEM describes the systematic
diagnosis of language problems and shows that the various orientations on language prob-
lems are useful at different diagnostic levels.

Screening is based on the descriptive orientation, the focus of which is on several de-
scriptive stages and explanatory stages. Descriptive stages are described in terms of lan-
guage milestones that characterize changes in developmental stages. The aim of explana-
tory stages is to describe the processes that underlie the changes that occur during these
descriptive stages. Language milestones seem to be good indicators of language problems
Stromswold 2000; Kelly and Sally 1999). Milestones that have not been achieved by certain
ages (e.g., the absence of babbling by 10 months, not using single words at 18 months, or not
using short utterances at 24 months of age) can serve as rough indicators of language prob-
lems (Kelly and Sally 1999), although elaborate tests should be used to determine whether
children actually have language problems.

Testing is based on the distinction between language production and language compre-
hension. In the diagnosis of language problems in children, it is essential to include mea-
sures of both language production and language comprehension (Bishop 1997). Receptive
language refers to the comprehension of symbolic information, primarily through auditory
and visual channels; expressive language refers to such components as morphology, syn-
tax, and semantics that are used orally (Diedrich and Carr 1984). To diagnose language
problems correctly, such tests should have good psychometric properties and meet gener-
ally accepted standards. Although language tests are used to diagnose language problems,
they say nothing about the etiology of such problems, nor do they provide information about
underlying failures in language and information processing.

Examining includes both the categorical and specific-abilities orientations. The cate-
gorical orientation focuses on the etiology of language problems (e.g., hearing problems,
psychiatric problems), and the specific-abilities orientation examines language problems in
terms of the relative strengths and weaknesses of certain processes or abilities (e.g., limited
information processing). Further, although the treatment of children with language prob-
lems focuses particularly on the diagnosed causes of the language problems, the language
problems themselves should also be considered.

Mapping is the final diagnostic level, and it is grounded in the linguistic orientation,
which describes language development and language problems in detail and focuses on
the manifestations of problems according to several language modalities (e.g., phonology,
syntax, and semantics). The STEM model can function as a protocol for identifying and
diagnosing children who have language problems. The four levels are interrelated; together,
they offer a complete approach to language problems in children.
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The second aim of this thesis was to develop and to validate a language-screening in-
strument for identifying children who are at risk for language problems. Detecting language
problems occurs at the screening level of STEM. Language milestones that have not been
achieved by certain ages serve as indicators of language problems. Chapters 4, 5, and 6 deal
with the development of a language-screening instrument for use with children from one to
six years of age. The aim of Chapter 4 (cf. Luinge et al. 2005b) was to examine whether
the non-parametric Mokken Item Response Theory model is useful for the measurement of
milestones in descriptive stages. The results of this pilot study showed that it is possible to
construct a Mokken scale of thirteen language milestones for children from one to two years
of age. The scalability and reliability of the scale were satisfactory, and the scale satisfied
the assumptions of the Mokken model. All of the subjects who participated in this study
reached the scaled language milestones in the same order. The scale, which consisted of
yes/no questions regarding language milestones, could be administered simply and quickly
(requiring about three minutes). Furthermore, the questionnaire regarding the scaled mile-
stones was completed verbally by parental report. The scaled milestones varied in difficulty
and discriminated well among various levels of language development. Based on these
findings, the Mokken model was applied to the construction of a language-screening instru-
ment for children from twelve to seventy-two months of age in Chapter 5 (cf. Luinge et al.
2005c).

This study showed that a single, unidimensional scale of various milestones that ad-
dresses lexical, syntactic, and phonological skills, as well as both receptive and expressive
language skills, is well suited for mapping progress in language development for children
ranging in age from 12 to 72 months. Various aspects of language development were situ-
ated along a unidimensional scale. This finding is consistent with the results of Rescorla and
Roberts (2002), which indicated that specific language impairment and late talking should
be considered within a spectrum of language impairment. In their study, children who were
delayed in some skill (e.g., word acquisition) were also likely to be delayed in other skills
(e.g., syntax). These results support the inclusion of all levels of STEM in the process of di-
agnosing language problems when a complete picture of the broad spectrum of all possible
language problems is desired.

The scalability of the final scale of fourteen milestones was strong (H = 0.95), its reli-
ability was high (0.96), and it satisfied the assumptions of the Mokken model. The scaled
milestones showed a monotonic increase in the likelihood of being reached at increasing
levels of language ability, and all milestones fit along a unidimensional scale.

Chapter 6 (cf. Luinge et al. 2005a) reports about the external validation of the fourteen
scaled milestones, SNEL, the new language-screening instrument for the early identifica-
tion of language problems in primary healthcare. SNEL refers to Spraak- en taalNormen
EersteLijns gezondheidszorg (speech and language norms for primary healthcare). The re-
sults of Chapter 6 showed that SNEL is a new, short, easy-to-administer, unidimensional,
and sample-independent language-screening instrument. The scale was found to be sensitive
enough to identify children who were at risk for possible language problems. The accuracy
measured against parental report of language development for children between the ages of
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twelve and seventy-two months was highly satisfactory (AUROC = 0.91). SNEL is intended
for use as a screening instrument for primary healthcare. It is composed of yes/no questions
and can be completed by parental report (see Table 7.1). Administration of the scale takes
about three minutes. The final SNEL-score is defined by the sum of the answers. The norm
table provides the information whether this score matches serious, moderate, or no language
delay (see Table 7.2).

Table 7.1: The SNEL form — Part I.

Name:
Age in months:
Questions for children from 12 to 72 months of age Yes = 1

No = 0

1. Does your child comprehend tasks of 2 words? (e.g., “sit down”) . . .
2. Is your child able to point at one or more body parts? (e.g., “Where is
your nose?”)

. . .

3. Does your child say about 10 words in sum? . . .
4. Does your child comprehend sentences of 3 words? (e.g., “on the chair”) . . .
5. Can your child combine two words such as “papa book” or “look cat”? . . .
6. Can your child make sentences of 3 words? (e.g., “car in garage”) . . .
7. Places your child 3 or 4 words in succession? (e.g., “I wanna have
biscuit”)

. . .

8. Do you understand about a half of your child’s speech? . . .
9. Does your child sometimes tell a story spontaneously? (e.g., something
about school)

. . .

10. Can your child repeat a story by some pictures? . . .
11. Do you understand about three-quarter of your child’s speech? . . .
12. Does your child make long sentences? (e.g., “when the sun sets, it gets
dark”)

. . .

13. Do you understand about everything of your child’s speech? . . .
14. Does your child talk like an adult (qua language use)? . . .

SNEL-score . . .

Future research

Future theoretical research should focus on interactions between the achievement of lan-
guage milestones, the consistent ordering of milestones in language development, and learn-
ing mechanisms. Explanatory stages should clarify how children achieve milestones in lan-
guage development. For instance, before children produce their first words, they should be
able to identify units belonging to their native language from a continuous stream of sounds
(Saffran et al. 2001). Furthermore, future research should address the hierarchical ordering
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of the scaled milestones for several languages and the identification of language characteris-
tics that are important to the achievement of language milestones. Finally, studies focusing
on the identification of the learning mechanisms that are used to achieve these hierarchically
ordered milestones in language development may yield important insights.

Table 7.2: The SNEL form — Part II.

Age1 Age in months SNEL-score2 10th percentile

. . . 12–17 . . . 0

. . . 18–19 . . . 1

. . . 20–21 . . . 2

. . . 22–24 . . . 3

. . . 25–26 . . . 4

. . . 27–29 . . . 5

. . . 30–32 . . . 6

. . . 33–36 . . . 7

. . . 37–41 . . . 8

. . . 42–46 . . . 9

. . . 47–54 . . . 10

. . . 55–64 . . . 11

. . . 65–82 . . . 12

SNEL-score smaller than 10th percentile ⇒ Serious delay
SNEL-score equal to 10th percentile ⇒Moderate delay
SNEL-score larger than 10th percentile ⇒ No delay
1Fill in age (in months) matching next to age category
2Fill in SNEL-score next to appropriate age category

Future practical research should concentrate on the further external validation of SNEL.
Although the psychometric qualities of SNEL are promising, the instrument requires fur-
ther examination. It has already been compared with a reference test that was developed
and validated for measuring language production. Comparison with other language tests
(e.g., language comprehension tests) should also indicate whether SNEL is able to identify
children who are at risk for language problems. The test sample in this study was a rep-
resentative sample from the Dutch population. Little can be said about the applicability of
the instrument for other languages or for language problems that are related to psychiatric
disorders (e.g., autism). The results of this thesis showed that the ordering of milestones
in language development was the same for boys and girls, as well as across age groups
and geographical regions in the Netherlands. The results further showed that delays in the
achievement of language-development milestones indicate language problems. Deviations
that are not necessarily delays may indicate language problems in children who have psy-
chometric disorders. Additionally, the predictive values of SNEL, as well as possible con-
tributing factors to language problems (e.g., social economic status), should be determined
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within a large sample from the normal population. The Groningen Public Health Service
has already begun to investigate SNEL’s utility as a tool for primary healthcare practition-
ers, and whether it is cost-effective as a language-screening instrument (Groningen Public
Health Service 2004).




