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3 The lexical level of academic language1

As was discussed in Chapter 1, section 1.5, academic language can be described as the 
register that is required in a setting in which no shared situational knowledge or immediate 
context is available. Therefore, in such a setting the language used needs to be explicit 
(‘academic’). Being explicit can have different implications in different settings. An 
educational setting is a setting where no shared situational context can be presumed. As 
a consequence, deictic or other pronominal cues do not provide the listener with enough 
information to understand the content of the discourse. In such settings, topics need to be 
precisely qualified and quantified by means of lexical cues to enhance clarity. In contrast, in 
an informal conversational setting, being explicit often does not necessarily require lexical 
labeling to refer to objects or events. It is often possible to rely on deictic or pronominal cues 
without reducing clarity and without the risk of being inspecific about what is meant.
 The need to be precise during spoken interaction in educational settings has 
implications at a lexical level. It is expected that, when using the academic register, lexical 
words will be used to refer to entities or situations rather than deictic words or cues. 
Moreover, it is expected that within the academic register a larger variety of words will be 
used as compared to informal conversation at home, and that word choice is broader than 
‘every day words’. In this chapter we will study this lexical level of academic language. We 
will study to what extent lexical features of the academic register are used by parents and 
children within the home language environment. The underlying assumption herein is that 
children who are more often exposed to lexical features of academic language within their 
home language environment will make the transition to the school language environment 
more easily than children for whom this register is relatively new. Next, we compare the use 
of these lexical features in parental input and teachers’ input, in order to see whether the 
register differences are distinct in the first two years of primary education already. In this 
chapter we study four lexical variables: the lexical density of conversations, the diversity of 
words, the specificity of references to space and time and finally the presence of infrequent 
words in parental input (the quality of words). We will discuss each of the lexical features in 
the following sections in more detail and in particular why they are regarded as typical for 
the academic register.

3.1 Lexical density

The lexical density of a text refers to the rate of words with a (mainly) lexical function as 
opposed to words with a (mainly) grammatical function. The measure is generally expressed 
as a percentage of the number of lexical words over all words in a text (Laufer & Nation, 
1995; O’Loughlin, 1995). According to O’Loughlin (1995) the term was introduced by Ure 
(1971) who suggested that lexical density is a valid measure of the degree of ‘literacy’ versus 
‘orality’ in a text, irrespective of the text being written or spoken. It is fair to expect that from 

1 Parts of this chapter were published in Henrichs & Schoonen (2009).
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the very first stages of schooling, a ‘literate’ conversational style is the expected mode in the 
classroom. This expectation is warranted by the fact that in informal interactional settings 
it is quite common to rely on a shared context by means of deictic or other pronominal cues, 
whereas in academic settings this is usually not the expected style. A speaker in an academic 
setting needs to provide the listener with enough information about the specific topic of 
the discourse, and therefore has to be explicit. In order to convey information in an explicit 
manner, lexical words are needed. Therefore, a high lexical density is used here as a feature 
of the academic register.
 Thus it is expected that in spoken interaction in educational settings, lexical words 
are used to refer to entities or to situations, where in informal interactions these might be 
referred to by (deictic) pronouns or other function words. Consider the following examples. 
Example 3.1 shows an utterance from our corpus, literally translated into English. The child 
comments on the researcher leaving the house while he and his mother are having lunch:

Example 3.1: Joshua (4;2) during the mealtime conversation, shared frame of reference

Ze gaat gewoon zo zonder jas aan!

She’s leaving  just like that without her coat!

If Joshua retells this event the next day in school, he would need to be more precise about 
what happened, where it happened, and to whom it happened. A (hypothetical) utterance 
like Example 3.2 would be more appropriate in such a setting:

Example 3.2: Hypothetical retelling of example 3.1, without shared frame of reference.

De mevrouw die gisteren thuis op bezoek was vertrok gewoon zonder jas aan.

The lady who visited our house yesterday just left without her coat.

According to the coding scheme used for this study, the lexical density of the Dutch sentence 
in Example 3.1 is .57: 4 lexical words (gaat, gewoon, zonder, jas / just, leaving, without, 
coat) divided by 7 words in total). In contrast, the lexical density of the Dutch sentence in 
Example 3.2 is .62: 8 lexical words (mevrouw, gisteren, thuis, bezoek, vertrok, gewoon, zonder, 
jas / woman, visited, house, yesterday, just, left, without, coat) divided by 13 words in total. 
Example 3.2 entails more (necessary) information than was needed in 3.1, because mother 
and child in example 3.1 share the same context and therefore the same frame of reference. 
Because the information exchange in Example 3.2 is not about the here-and-now, it is not 
possible to rely on shared context, and thus the context needs to be created linguistically.fv 
Consequently, Example 3.2 consists of more content words, in order to increrase the linguistic 
explicitness of the text. Thus, the number of content words as opposed to the total number 
of words is an indication of the amount of information that is packed into the sentence. The 
measure should be regarded only as an approximation of lexical density. As can be seen from 
the examples above, the differences can be small, as with increasing sentence length the 
numerator (lexical words) and the denominator (function words and lexical words added) 
change simultaneously. Longer sentences may even contain more function words because 
more clauses need to be chained. However, a priori it is expected that when conversations as 
a whole are taken into consideration, a formal setting will yield conversations with higher 
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information density, manifested in lexical density as compared to informal settings where 
interlocutors share the frame of reference. 

3.1.1 Operationalising lexical density
Lexical density is defined as the proportion of ‘content words’ (i.e. nouns, verbs, adjectives 
and adverbs that express lexical meaning) over all words used in a task, and was computed 
manually (cf. Laufer and Nation, 1995; O’Loughlin, 1995). The MOR analysis that was 
described in Chapter 2 (see section 2.5.3) provides for lexical categories. Verbs, nouns, 
adverbs and adjectives could thus be distinguished and constituted the numerator of the 
measure for lexical density. In the case of adverbs, only adverbs that express lexical meaning 
and thus belong to the category of open-class words were coded as content words. It should 
be acknowledged that the lexical meaning of a particular adverb or verb (e.g. auxiliaries) 
should be regarded as a sliding scale. The MOR analysis provides for the opportunity to 
manually disambiguate ambiguous words, e.g. words that could belong to different classes 
of words. Thus, words that could be regarded as content words in one linguistic context but 
that belong to the category of function words in another linguistic context, could be coded 
accordingly. The decision to either code the adverb as a content word or a function word was 
always based on the lexical meaning argument. The Dutch word ‘even’ in examples 3.3, 3.4 
and 3.5 illustrates such a decision. This word ‘even’ can mean ‘a short while’ as in example 
3.3 and therefore function as an adverb. However, ‘even’ can also be used as a particle, and is 
then best translated as the English word ‘just’ as is illustrated in example 3.4 and 3.5. 

Example 3.3

Lotte gaat even naar buiten.

Lotte is going outside for a while. (adverb)

Example 3.4

Even voorzichtig zijn nu.

Just be careful now.  (particle)

Example 3.5

Wat ik even van jullie wil weten is het volgende.

What I would just like to know is the following. (particle)

Thus, only in case of example 3.3 would ‘even’ be coded as a content word. Proper nouns 
were considered content words, because in contrast with pronouns, they explicitly refer to 
persons in a non-deictic or non-anaphorical way. The total number of words (tokens) in the 
transcript constituted the denominator. 

3.1.2 Lexical density at home
Lexical density of parental input was measured in all four tasks that were administered 
at home (picture description, marble slide, book reading and mealtime conversation, 
see chapter 2). Within the four tasks, we can distinguish three (semi-) structured tasks 
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(picture description, marble slide construction and book reading) and one spontaneous 
‘task’ (mealtime conversation). It is likely that the use of academic language features is 
comparable over the three structured tasks, whereas the manifestation of these features is 
likely to be different in the (informal) spontaneous task. Accordingly, in studying lexical 
density we distinguished between the structured tasks and the spontaneous speech during 
the mealtime conversation. In order to do so, the values for lexical density in the three 
structured tasks were summed. The reliability of the summed scores (Cronbach’s alpha) 
for the parental lexical density measures were .51, .50, .36 and .57 for the four measurement 
points respectively. Especially for T3, alpha was low (α=.36). These relatively low alpha 
coefficients are not uncommon for this type of data, and can be explained by the small 
number of items in the scale (N=3: picture task, book reading and marble slide). For reasons 
of consistency and clarity we decided to construct scales for the three structured tasks at 
each measurement point, for the lexical density of parental language input.
 More than parents, children showed considerably different lexical density values 
across tasks, even within the category of structured tasks. The values for Cronbach’s alpha 
for the structured tasks summed as a scale were too low to allow us to construct scales for the 
structured tasks. Therefore, for the children’s tasks, we studied the values of lexical density 
for each task separately.
 We conducted ANOVAs with repeated measures, with ‘task’ as the within subjects 
factor to test for task effects. For the parent data, we therefore compared two means: lexical 
density of the structured tasks versus lexical density of the spontaneous task (mealtime 
conversation). For children, we compared the spontaneous setting (mealtime conversation) 
to the structured settings (picture task, marble slide construction and book reading) by 
means of a planned comparison procedure using ANOVA with repeated measures and 
Helmert contrasts (see section 2.8 for the detailed analysis plan) (cf. Kerlinger, 1973). 
Secondly, we tested whether a significant task effect was observarble within the category of 
structured tasks by only entering the three structured tasks into an additional ANOVA with 
repeated measures, with ‘task’ as the within factor.
 Means and standard deviations for lexical density are presented in Table 3.1. 
Remember that for parents the figures represent the mean of the three lexical diversity values 
of the structured tasks and the single lexical density score for the mealtime conversation. 
For children the four individual lexical density values are reported for each interaction task 
separately. In Table 3.1, too, the test statistics relevant for comparing the spontaneous setting 
to the structured tasks are displayed (i.e. ANOVA for the parent data and Helmert contrasts 
for the child data).
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Table 3.1: Means (and standard deviation) of lexical density values for parents and children 
during structured tasks and mealtime conversation, including task-effect test statistics (N=25)

Lexical density T1 T2a T3 T4
Parents

Structured tasks .43 (.02) .44 (.02) .42 (.02) .42 (.03)
Mealtime conversation .46 (.04) .44 (.05) .44 (.05) .43 (.03)

Spontaneous vs. structured F(1,24)=26.17* F(1,22)=0.18 F(1,24)=5.09* F(1,23)=1.48
Children

Picture task .45 (.09) .41 (.06) .41 (.07) .42 (.05)
Marble slide construction .40 (.08) .40 (.08) .37 (.08) .42 (.08)
Book reading .41 (.13) .45 (.09) .38 (.11) .46 (.04)

Contrast within structured tasks F(2,21)=3.32*

Mealtime conversation .41 (.05) .43 (.05) .42 (.06) .42 (.05)
Spontaneous vs. structured F(1,24)=0.03 F(1,21)=0.58 F(1,23)=5.07* F(1,23)=2.03
*p<.05
Note. aN=23, see section 2.7 and Appendix 2

The ANOVAs indicated that, for parents, there were significant task effects (only at T1 and 
T3, see Table 3.1). The effect sizes were ηp

2=.522 (T1) and ηp
2=.181 (T3). Thus, at T1 and at 

T3, parents produced significantly more content words relative to function words during 
the mealtime conversation compared to the structured tasks. The effect sizes indicated that 
especially at T1 this difference was considerable.
 The results of the planned comparison for the child data indicated that only at T3 was 
children’s lexical density significantly higher during the mealtime conversation compared 
to the three structured tasks. To check whether differences existed within the category 
of structured tasks, we entered only the three structured tasks in an additional repeated 
measures ANOVA, with ‘task’ as the within subjects variable. Results of this second ANOVA 
showed that only at T2 there was a significant task effect within the category of structured 
tasks, ηp

2=.136. This effect of task reflected children’s considerably low lexical density during 
the marble slide as compared to the book reading (F(1,21)=4.38, p<.05, ηp

2=.172). At T1, T3 
and T4, the main task effect was not significant (1.74 < F < 2.52).
 In conclusion, parents produced more lexically dense discourse during the mealtime 
conversation in comparison with the structured tasks at T1 and T3. For children, we found 
that the mealtime conversation only yielded higher lexical density values at T3. In addition, 
we found that children produced significantly less dense language during the marble slide 
construction at T2.

3.1.3 Lexical density at school
Lexical density was studied during two school activities: book reading and circle time. The 
choice for these two activities was made because of their comparability with the home data. 
Book reading was recorded in both the home setting and the school setting, thus providing 
an interesting comparison. A school setting that approximates the spontaneous setting of 
mealtime conversation is circle time. In Dutch first and second grade classrooms, circle time 
is a common activity with which to begin the day. Typically, the teacher will talk to the 
children about what the name of that particular day is, and then proceed to ask children to 
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tell something to the class, typically about the weekend or the day before. As was mentioned 
in the method section (Chapter 2, section 2.4.2), we encouraged the teacher to involve the 
target child in the circle time conversation as actively as possible. However, in many circle 
time observations teachers did not involve the children as much as we had anticipated. The 
number of turns that the children received (or accepted) during circle time ranged from 
0 to 27, with a mean of 8.15 turns per child (standard deviation 9.03). In the case of the 
book reading session, the mean number of turns per child was even lower, but the variation 
was less than in the circle time. During classroom book reading, children’s turns varied 
from 2 to 24, with a mean of 7.18 (standard deviation 5.38). Due to the fact that children’s 
contributions to the conversations in both activities were relatively small in number and 
varied widely, we decided to focus on lexical density of teacher input exclusively. In Table 3.2 
the means and standard deviations for lexical density as shown by teachers are presented. 
We had transcripts of both circle time and book reading available only for the data at T4 (see 
section 2.7), allowing for comparison. We compared teachers’ lexical density across the two 
activities by means of ANOVA with repeated measures. As the table suggests, the analysis 
showed that during circle time and during book reading, teachers produced talk that was of 
similar lexical density (F(1,15)=1.59, p=.23).

Table 3.2: Means (and standard deviations) of lexical density teacher (school)

Lexical density teacher T3 T4
Circle time - .49 (.03)a

Book reading .37 (.02)b .51 (.05)c

Note. aN=17, bN=25, cN=19

3.1.4 Lexical density in two settings: home and school compared
In Table 3.3 the descriptive statistics for lexical density are displayed again for both parents 
and teachers for comparison between the two settings. T-tests for independent samples (with 
Holm’s correction for multiple comparisons) showed that all differences were statistically 
significant at the .05 level. Thus, at T3 parents showed higher lexical density than teachers 
did, but during the same activity at T4 teachers showed higher lexical density. In the two 
spontaneous activities measured at T4 only (mealtime at home and circle time at school), 
teachers showed higher lexical density. On the basis of these data we cannot conclude that 
teachers show higher lexical density in all situations, as had been expected. In 3.1.5.3 we 
discuss how the choice of material seems to have affected the degree of lexical density that 
is shown by adults at T3.
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Table 3.3: Means (and standard deviations) of lexical density of parents and teachers and t-test 
statistics

Lexical density Setting t df d
Home School

Book reading T3 .42 (.03)a .37 (.02)b 6.44* 42 1.96
Book reading T4 .43 (.03)a .51 (.05)b 6.80* 42 1.94
Mealtime conversation / circle time T4 .43 (.03)c .49 (.03)d 7.14* 39 2.0
*p<.05
Note. aN=25, bN=19, cN=24, dN=17. See section 2.7. and Appendix 2

3.1.5  A longitudinal perspective on lexical density
In the following three sections, the observed changes over time regarding lexical density 
will be discussed for parents, children and teachers. To study the statistical significance of 
the change over time, ANOVA analyses with repeated measures were conducted. When the 
main analysis revealed a significant effect of time, we examined whether scores at all time 
points differed from each other, or whether not all differences were significant by looking at 
the individual contrasts. 

3.1.5.1 Parents’ lexical density in a longitudinal perspective
In Table 3.1 the values for lexical density were given. These values are plotted in Figure 3.1 
below.

0,00 
0,04 
0,08 
0,12 
0,16 
0,20 
0,24 
0,28 
0,32 
0,36 
0,40 
0,44 
0,48 
0,52 
0,56 
0,60 

T 1 T 2 T 3 T 4 

Le
xi

ca
l d

en
sit

y 

Measurement points 

Structured tasks 

Mealtime conversation 

Figure 3.1: Lexical density parents over time

Looking at Figure 3.1, we see that lexical density of the parents during the structured tasks 
changes over time. ANOVA with repeated measures confirms that this change is significant, 
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revealing a main effect of time for lexical density of the input (F(2.06�, 22) = 4.54, p = .02, 
hp

2 = .171). The contrasts revealed that this significant effect of time was due to a significant 
increase in lexical density from T1 to T2, and a significant decrease in lexical density from 
T2 to T3. In mealtime conversations (the continuous line with squares), there appears to 
be a change in lexical density of parental input (Figure 3.1). However, ANOVA showed that 
this change is non-significant (F(3, 20�) = 0.83, p = .49). Thus, lexical density during the 
structured tasks changes (both increase and decrease), but parents’ lexical density during 
the mealtime conversation shows no significant change over time.

3.1.5.2 Children’s lexical density in a longitudinal perspective
Children’s lexical density over time is displayed in Figure 3.2. As was stated above, for some 
measurement points, lexical density was not comparable enough over tasks to be compiled 
into one score. Thus, the change over time in children’s lexical density scores was studied for 
each task independently. Even though the pattern in Figure 3.2 suggests considerable change 
over time regarding children’s lexical density, the only significant change over time was 
found for the book reading task. For book reading, both the decrease from T2 to T3 and the 
subsequent increase from T3 to T4 were significant. The main effect of time for book reading 
was F(3,21)=3.43, p<.05, ηp

2=.140. The contrast further showed that for the decrease between 
T2 and T3 statistics were F(1,21)=5.88, p<.05, ηp

2=.219 and for the subsequent increase from 
T3 to T4 statistics were F(1,21)=10.04, p<.01, hp

2= .323. For the other tasks, no significant 
effect of time could be established.
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Figure 3.2: Lexical density children over time

3.1.5.3 Teachers’ lexical density in a longitudinal perspective
The two measurement points at school can be considered both dependent and independent. 
They are dependent because the same children are involved and because children might play 
an active role in eliciting particular language input rather than simply being exposed to it. On 
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the other hand the two school measurement point can be considered independent because 
in many cases there was a new teacher at the second school visit (the fourth measurement 
point). Nonetheless, we were interested in the lexical density of the teacher input that the 
children received over time. If we take the children’s perspective and therefore regard the 
two observations as dependent, we can employ ANOVA with repeated measures. Teachers’ 
mean value for lexical density during book reading at T3 was .37 (.02) and at T4 .51 (.05) (see 
Table 3.2). Teachers showed considerably lower lexical density during book reading at T3 as 
compared to T4. Results of ANOVA indicate that the difference in lexical density between 
T3 and T4 is significant, and that the effect of time is very strong (F(1,14)=88.95, p<.01, 
ηp

2=.864).
 A qualitative evaluation of the book reading data at T3 and T4 suggests that the book 
choice at T3 may have influenced teachers’ lexical density score. The book that was used at T3 
contained no text, a fact that some teachers found confusing. Investigation of the transcripts 
of the book reading sessions at T3 suggests that because of the lack of text, teachers focused 
on letting the children tell the story instead of providing their own interpretation of the 
story. In doing so, they asked many wh-questions that served to describe the pictures, and 
often let children complete their own sentences. In contrast, in the transcripts of T4, the 
extra textual utterances (utterances produced by the teachers themselves, not the verbatim 
book text) often involved questions about the plot of the story and the reasons characters in 
the story had for their actions. Excerpt 3.1 and Excerpt 3.2 show two conversations that we 
consider typical for the corpus at T3 and T4 respectively.

Excerpt 3.1: Book reading session in Barry’s class at T3 (4;2).

Teacher: Kijk, Sonia Look, Sonia
Teacher: Kijk, hij kijkt ook in de ..? Look, he’s looking in the ..?
Child: Spiegel. Mirror.
Teacher: Ja, en wat doet hij hier nou? Yes, and what is he doing here?
Teacher: Jeffrey, wat doet hij hier? Jeffrey, what is he doing here?
Child: Ehm.. gaat een streepje zetten. Ehm.. going to draw a line.
Teacher: Gaat hij een streepje zetten? He’s going to draw a line?
Teacher: Ik denk dat hij gaat meten hoe dik z’n 

wol is, hè?
I think he’s goin to measure how thick 
his wool is, right?

Teacher: Kijk, Barry. Look, Barry.
Teacher: Hij is aan het kijken hoe dik z’n wol is. He’s looking how thick his wool is.
Teacher: Hé wat gaat hij nou doen? And what’s he going to do next?
Child: Naar de winkel. To the store.
Teacher: Naar de winkel. To the store.
Teacher: En wat zien we in die winkel? And what do we see in that store?
Child: Flesjes. Bottles!
Teacher: Ja, allemaal flesjes, met allemaal 

verschillende ..?
Yes, lots of bottles, with all kinds of 
different ..?

Children: 
(together)

Kleuren. Colours. 
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Excerpt 3.2: Book reading session in Bob’s class at T4 (5;10).

Teacher: Wat denk jij, was Slak dapper, toen hij 
uit zijn huisje kroop?

What do you think, was Snail brave 
when he crawled out of his house?

Child: Ja want hij was bang. Yes because he was scared.
Teacher: Ja, want voor slakken is dat heel 

moeilijk.
Yes, because for snails that is very hard 
to do.

Teacher: Was Muis dapper toen hij (‘ploem’)* in 
het water zwom heen en terug?

Was Mouse brave when he splashed into 
the water and swam back and forth?

Teacher: En helemaal boven water kwam? And came all the way above the water?
Child: Ja! Yes!
Teacher: Dat is dapper van Muis. That was very brave of Mouse.
Teacher: En was kikker dapper toen hij de 

waterlelie helemaal opat?
And was Frog brave when he ate the 
whole water lily?

Child: Ja want hij lust dat niet. Yes, because he doesn’t like it!
Teacher: Maar is het voor een kikker moeilijk om 

helemaal heen en weer te zwemmen?
But is it hard for a frog to swim all 
around in the water?

Child: Nee, makkie! No, easy!
Teacher: Makkie, is gewoon makkie. Easy, is just easy.
*Onomatopeia

It seems that the book used at T4 triggers the use of more (different) content words in the 
conversation that follows from the book reading, thus underlining the importance of setting 
and of materials. The similar lexical density values we found in the two school activities at 
T4 (see section 3.1.3) suggest that it was lexical density at T3 that was deviant.

3.2 Lexical diversity

In formal (educational) settings speakers are expected to use a topic-specific and technical 
vocabulary, and to be explicit and clear about the message they want to convey. In addition, 
in such settings, speakers tend to add information to the initial topic by using different 
words for the same object or event (Spycher, 2007). The degree to which new words are 
introduced and used in a text shows in the lexical diversity of the particular text. Lexical 
diversity can therefore be regarded as a measure for rich or varied language use. It is 
expected that language used in educational environments shows a higher degree of diversity 
than language used in informal interactional settings because educational settings require 
as much information as possible to be conveyed.

3.2.1 Operationalising lexical diversity
In the current study, lexical diversity is indicated by the index D. D is based on mathematically 
modeling word probabilities and is less sensitive to text length than the type-token ratio 
and measures derived from it (Malvern & Richards, 2002; Malvern, Richards, Chipere, 
& Durán, 2004; McCarthy & Jarvis, 2007; see also Van Hout & Vermeer, 2007 for an 
alternative view). D is produced by the computer program vocd, available within the CLAN 
programs (MacWhinney, 2000). Vocd uses a random token sampling method, which avoids 
the problem of obtaining a measure based on the clustering of the same vocabulary items 
at particular points in the transcript. It calculates the mean type-token ratio (TTR) from 
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100 random samples for 16 different sample sizes; the first set of 100 samples consists of 35 
tokens, the second set of 100 samples consists of 36 tokens, until the last set of 100 samples 
which consists of 50 tokens. Accordingly, 16 mean TTR scores are computed. The program 
subsequently applies a curve-fitting procedure to find the best fit between the observed data 
of the 16 TTRs, and a theoretical curve relating TTR and sample size (Malvern et al., 2004). 
D is related to the decrease of TTR with increasing sample size.
 For the computation of D, we need a minimum of 50 tokens. This is never a problem 
for the adult data, but the children did not always produce 50 tokens during the interaction 
tasks. Therefore, for the lexical diversity measure we had considerably more missing data. 
For this reason, in the descriptive statistics table (Table 3.4) the number of children on which 
the lexical diversity value is based is explicitly reported.

3.2.2 Lexical diversity at home
Identical to the procedure regarding the measure for lexical density, lexical diversity for 
parents was compiled for the structured tasks. Lexical diversity was subsequently studied 
for the structured tasks and for the mealtime conversation. Scale reliabilities for parental 
lexical diversity were .61<α<.68 which means that at each measurement point, parents 
showed sufficiently comparable lexical diversities across the structured tasks to be eligible 
for summation into one score (‘lexical diversity structured’). As with the lexical density 
data, for the child data lexical diversity was studied for each task separately, because there 
was too much variation in children’s lexical diversity to construct one scale for the three 
structured tasks. The descriptive statistics for lexical diversity of parents and children are 
displayed in Table 3.4.
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Table 3.4: Means (and standard deviations) of lexical diversity of parents and children during 
interaction tasks

Lexical diversity T1 T2 T3 T4
Parents

Structured tasks 51.22 (7.36)a 51.78 (7.11)b 52.90 (6.54)c 50.19 (7.41)c

Mealtime 
conversation

68.71 (11.68)c 69.68 (8.76)b 70.18 (13.06)a 69.08 (7.77)a

Spontaneous vs. 
structured

F(1,23)=61.79* F(1,21)=89.61* F(1,23)=68.41* F(1,23)=107.18*

Children
Picture task 39.87 (14.62) 36.64 (12.83) 45.21 (18.65) 39.31 (12.37)

N=23 N=23 N=24 N=25
Marble slide 23.72 (12.64) 26.32 (9.95) 30.58 (13.54) 29.06 (10.81)

N=17 N=18 N=22 N=20
Book reading 39.64 (9.94) 32.68 (14.00) 38.99 (12.82) 43.23 (12.99)

N=18 N=16 N=18 N=25
Mealtime 
conversation

39.05 (13.14) 51.29 (9.94) 51.45 (12.14) 61.64 (13.17)
N=24 N=23 N=24 N=24

Spontaneous  vs. 
structured

F(1,13)=0.67 F(1,12)=24.29* F(1,15)=47.34* F(1,19)=51.35*

*p<.05
Note. aN=24 , bN=23, cN=25. Because the software for vocd requires a minimum 50 tokens, the number of 
lexical diversity scores for children was highly variable. For children who produced less then 50 tokens, D 
could not be computed.

Regarding the adult data, Table 3.4 suggests that parents use more lexically diverse language 
during the mealtime conversation than during the structured tasks at all four measurement 
points. The differences have been tested statistically, using ANOVA with repeated measures, 
and test statistics are presented in Table 3.4. The task effects were large at each measurement 
point: effect sizes were ηp

2=.729, ηp
2=.809, ηp

2=.748 and ηp
2=.823 for the four measurement 

points respectively. Thus, we can conclude that parents produce more lexically diverse 
language during the mealtime conversation compared to the three structured tasks.
 We see a comparable pattern regarding the child data in Table 3.4. The results of 
the planned comparison showed that with the exception of T1, for children higher lexical 
diversity scores were also found for the mealtime conversations in comparison with the 
structured tasks. Despite the very low number of cases entered in the analyses (see note in 
Table 3.4) the differences between the mealtime conversation and the structured tasks pooled 
together (i.e. the contrast between level 1 vs. level 2, 3 and 4, see section 2.8) were significant 
for T2, T3 and T4. Effect sizes were large: hp

2=.669 (T2) hp
2=.759 (T3) and hp

2=.730 (T4). 
 Furthermore, for the child data we studied whether lexical diversity values differed 
significantly across the structured tasks. Looking at the descriptive statistics in Table 3.4, we 
can see that for children, within the category of structured tasks, differences also seem to 
exist. To test whether this was the case we conducted an additional ANOVA, this time with 
three levels, only entering the three structured tasks. The results of the ANOVA revealed 
significant main effects for T1, F(2,13)=11.00, p<.01, hp

2=.458; For T2, F(2,12)=5.63, p<.01, 
hp

2=.319 and for T4, F(2,19)=7.86, p<.01, hp
2=.293. Examination of the simple contrasts 

indicated that for each measurement point, children produced the lower rates of lexical 
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diversity during the marble slide construction compared to the picture task and the book 
reading task. These test statistics of the simple contrasts are presented in Table 3.5.

Table 3.5: Test statistics of simple contrasts within repeated Measures ANOVA (task is within 
subject factor)

F (df1, df2) hp
2

T1 Picture task > marble slide 28.48* (1,13) .686
Book reading > marble slide 14.77* (1,13) .532

T2 Picture task > marble slide 7.29* (1,12) .378
Book reading > marble slide 8.82* (1,12) .424

T4 Picture task > marble slide 13.01* (1,19) .406
Book reading > marble slide 11.30* (1,19) .373

Because the structured tasks were designed to represent school-like settings, we expected 
lexical diversity to be higher during these tasks than in the mealtime conversation. As 
discussed, this hypothesis was not confirmed. The phenomenon of high lexical diversity 
in spontaneous settings has recently been described in other studies as well and can be 
explained by the variety of topics that occur in free conversation (cf. Van Hout & Vermeer, 
2007). During the structured tasks, the materials at hand control the topic of conversation to 
a certain extent, simply because the materials represent a given topic. Because the mealtime 
conversation typically consisted of a variety of topics that can change rapidly, the lexical 
diversity values increased quickly. It is possible to  analyse one of these single ‘topic episodes’ 
— thus making the conversation more similar to the structured tasks — to test whether the 
language used is more diverse than in the structured tasks. However, in our data, breaking 
up the discourse generally did not result in episodes that still met the 50 tokens requirement 
for vocd calculation. This had therefore to be abandoned.

3.2.3 Lexical diversity at school
Similar to the lexical density data, lexical diversity at school was studied for the book 
reading sessions (T3 and T4) and for the circle time conversation (T4). Results of ANOVA 
with task as the within subjects factor showed that for teacher data, too, the spontaneous 
activity (circle time) yielded higher lexical diversity scores than the structured activity (book 
reading) F(1,14)=15.98, p<.01, hp

2=.553. It should be noted that not all teachers executed both 
tasks (circle time and book reading). Thus, because some teachers had to be excluded from 
the ANOVA analysis for task comparison, the means are slightly different and are displayed 
separately in Table 3.6. The mean lexical diversity score of teachers was over 10 points higher 
during the circle time conversation than in the book reading session. Because circle time 
observations are missing at the first school measurement point (T3), such a comparison 
could not be made for T3. 
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Table 3.6: Means (and standard deviations) of lexical diversity values for teachers during book 
reading and circle time

Lexical diversity teachers T3 T4 Means (T4) entered in ANOVA
Book reading 61.50 (8.91)a 59.56 (11.04)b 61.55 (12.15)c

Circle time - 72.95 (9.79)a 73.61 (10.00)c

Note. aN=17, bN=19, cN=15

An explanation for this higher lexical diversity value during the spontaneous setting is likely 
to be the same as for the home setting (see section 3.2.1.1). Qualitative analysis of circle time 
conversations and book reading suggests that during circle time, more topics are talked 
about, resulting in the higher level of lexical diversity. In the book reading session the topic 
is more or less restrained by the topic of the book. The circle time conversation provides for 
many opportunities for children to initiate their own narrative. Because the teachers usually 
respond to each of these stories by asking further questions, the range of topics that are 
brought up is wide. This is illustrated in Excerpt 3.3 of a circle time conversation.

Excerpt 3.3: Circle time in Sarah’s classroom (5;10)

Teacher: Hé, op de deur hing een briefje 
‘schoenendozen gevraagd’ en ik heb er 
al drie gekregen

Hey, there was a note on the door that 
said ‘shoe boxes wanted’ and I already 
have received three.

Teacher: Twee gewone en een hele rare 
schoenendoos. 

Two normal ones, and a really weird one. 

Teacher: wie heeft er nou zo’n maat? Who has a shoe size like this?
Teacher: Even kijken hoor, want dit is van… Let’s see, because this is from…
Sarah: Mijn pappa! My dad!
Teacher: Even kijken hoor, heeft die zulke grote 

voeten?
Let me see, does he have feet that big?

Sarah: Ehm… Ehm…
Teacher: Maar het zijn ook hele smalle voeten. But these are also very narrow feet.
Teacher: Want een andere schoenendoos, die is 

vaak zo breed (indicates ± 10 inches 
with hands).

Because any other shoe box is usually 
this wide (indicates ± 10 inches with 
hands).

Teacher: Maar deze is heel smal hè? But this one is very narrow, yes?
Sarah: Een beetje dun. A bit thin.
Teacher: Een beetje dun. A bit thin.
Teacher: Fijn dat je hem meegenomen hebt. I am glad you brought it with you.
Teacher: En Jane heeft ook nog iets bij zich hè? Jane also brought something, didn’t you?
Teacher: Kun je nog een keer vertellen wat dat 

ook alweer was?
Can you tell us one more time what that 
is?

Jane: Handschoentjes van mijn moeder. Gloves from my mom.
Teacher: Ja van de dokter, hè? From the doctor, right?
Jane: Ja. Yes.
Teacher: En waarom had de dokter dat ook 

alweer, van die handschoentjes?
And why again did the doctor have those 
again, those gloves?

Teacher: Wie kan dat nog eens mooi vertellen, 
kan jij dat vertellen Jane?

Who could tell us nicely, could you tell 
us, Jane?

Jane: Omdat die dan (...) wordt die niet ziek 
zelf.

Because the he (…) then he won’t get 
sick himself.
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This excerpt illustrates how the teacher moves between various topics within this one 
setting, where all children are supposed to talk about the objects they brought to school 
with them within the framework of that week’s ‘project’. Such short episodes on a variety of 
topics obviously affect lexical diversity.

3.2.4 Lexical diversity in two settings: home and school compared
To test whether teachers showed higher values of lexical diversity than parents did, t-tests for 
independent groups were conducted. Comparing the figures in Table 3.7 shows the results 
of the t-tests, indicating that for book reading teachers showed higher lexical diversity than 
parents at both measurement points (T3 and T4). For the spontaneous setting (mealtime 
at home and circle time at school) the difference in lexical diversity between parents and 
teachers was not significant.

Table 3.7: Comparison of lexical diversity values for teachers and parents during structured and 
spontaneous activity (N=25)

Setting df t d
Lexical diversity Home School

T3 Book reading 54.67 (7.55) 63.47 (8.71)a 40 3.49* 1.08
T4 Book reading 51.87 (8.45) 60.34 (11.39) b 41 2.80* .085
T4 Mealtime conversation / circle time 69.08 (7.77)c 72.95 (9.79)a 39 1.41

Note. aN=17, bN=18, cN=24
*p<.05

3.2.5 A longitudinal perspective on lexical diversity

3.2.5.1 Parents’ lexical diversity in a longitudinal perspective
In Figure 3.3 the lexical diversity data for parents are presented graphically, for both the 
summed structured task score and the spontaneous mealtime conversation. As the nearly 
horizontal lines lead us to expect, lexical diversity of parental input during the structured 
tasks and mealtime conversations does not increase over time. An ANOVA with repeated 
measures (with ‘time’ as the within subject factor) confirms this observation for the 
structured tasks. The minor increase in lexical diversity from T1 to T3 and the drop at T4 
are not sufficient to produce a significant main effect (F(3, 21) = 2.13, p = .11). It can thus be 
concluded that lexical diversity of the parental input during structured tasks is quite stable 
over time. The same result was found for the lexical diversity values parents showed during 
the subsequent mealtimes: no effect of time was found (F(3,20)=.43, p=.73).
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Figure 3.3: Lexical diversity parents over time

3.2.5.2 Children’s lexical diversity in a longitudinal perspective
For children, a different picture emerges regarding the change in lexical diversity over 
time (see Figure 3.4). Results of the ANOVA show that the changes in lexical diversity are 
statistically significant only for the mealtime conversation, F(3,19)=20.17, p<.01, hp

2=.515. As 
Figure 3.4 suggests, this significant effect of time is due to the increase from T1 to T2 and the 
increase in lexical diversity from T3 to T4. 
 In the structured tasks there are changes over time, but these are not statistically 
significant. However, this is this is a possible artefact of the large number of missing values 
that result when all cases with one missing value are deleted within the repeated measures 
analyses (11<N<21).
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Figure 3.4: Lexical diversity children over time
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3.2.5.3 Teachers’ lexical diversity in a longitudinal perspective
As was discussed in section 3.1.5.3, analyzing the longitudinal perspective of teacher input is 
ambiguous because often, new teachers were involved in the observations at T4, but the same 
target children were receiving the input. Similar to the lexical density analysis, we take the 
perspective of the child and regard the two observations as dependent. Table 3.7 showed that 
the teachers’ mean lexical diversity at T3 was 62.50 (8.91) and 59.56 (11.04) at T4. ANOVA 
with repeated measures showed that this difference in lexical diversity was not significant 
(F(1,16)=3.09, p=.10).

3.3 Co-construction of lexical density and lexical diversity

In this section the relationships between parents’ lexical density and diversity on the one 
hand and children’s lexical density and diversity on the other will be discussed. First the 
relationship between parents’ and children’s values for these variables during the interaction 
tasks will be examined (section 3.3.1.). Next, we will discuss whether or not a relationship 
exists between parents’ lexical density and lexical diversity during the interaction tasks and 
children’s scores on the academic language production task (as discussed in section 2.4.3) in 
section 3.3.2. Finally, we will relate parents’ lexical density and lexical diversity to children’s 
receptive vocabulary as an important lexical outcome measure.

3.3.1 Co-construction of lexical density and diversity in interaction tasks
In our study, the term co-construction refers to the relationship between parents’ use of an 
academic register feature and children’s use of this particular feature. For example, does 
a mother who is highly lexically diverse in her language input foster lexical diversity in 
her child’s talk? Or does children’s lexical diversity cause parents to be lexically diverse, 
or perhaps to be less lexically diverse? The first analysis conducted in order to find an 
answer to such questions is correlational analysis. Correlational analysis does not allow any 
conclusions about the direction of the relationship, but only shows whether a relationship 
between the two variables can be found. 
 We conducted correlation analyses in order to see whether a relationship could be 
found between lexical density of the input and lexical density of the children’s language 
during the interaction tasks, and between lexical diversity of the input and lexical diversity 
of the output. These correlation analyses were run separately for each task. The correlation 
analyses we ran for lexical density yielded only significant results for the mealtime 
conversation, at measurement points T1, T2 and T3 (see Table 3.8 below). Thus, parents 
who showed higher lexical density during mealtime had children who showed higher lexical 
density during this same conversation. The correlation coefficients indicated a modest 
relationship between lexical density of the input and lexical density of the output at T1, T2 
and T3 (.41 < r < .57). In terms of Cohen (1992), a correlation coefficient of .50 is referred 
to as a large effect. However, the amount of explained variance (r2) is 25 %, leaving 75 % to 
be explained. For T1, T2 and T3, results were significant (p<.05), however for T4, p was .052 
and was thus, strictly speaking, not significant. For the structured tasks, no relationships 
between input and output were found. Correlations ranged from -.25 < r <.17, and none of 
these were significant. 
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Table 3.8: Correlations between lexical density values during mealtime conversation , N=25

Children

Parents T1 T2 T3 T4
T1 .57*
T2 .52* a

T3 .41*
T4 .40
*p<.05
Note. aN=23, see section 2.7 and Appendix 2

In lexical diversity only one significant relationship was found. Parents’ and children’s 
lexical diversity were positively associated during the picture task at T4, r=.47, p<.05. The 
other correlation analyses for lexical diversity of input and output yielded correlation 
coefficients between -.37 and .40, none of them statistically significant. Given the fact that in 
the correlational analyses we did not adjust for multiple comparisons (see section 2.8) this 
one significant correlation may be due to chance and should therefore be interpreted with 
caution.

3.3.2 Parents’ lexical density and diversity and children’s academic language 
production

In Table 3.9 children’s scores on the impersonal narrative production task are presented. As 
was elaborated in section 2.4.3 these scores are principal component scores on an underlying 
factor labelled ‘academic language’ (Scheele et al., submitted for review). The scores in 
Table 3.9 are standardised scores of the ‘academic language’ composite (see section 2.4.3). 
Standardisation was based on the whole sample of children participating in the DASH study. 
The stories that children had to retell at T3 and T4 were the same. The stories at T1 were 
different (see section 2.4.3).

Table 3.9: Means (and standard deviations) of children’s scores on the impersonal narrative 
production task

Children’s score on academic language production tasks
M SD Range

T1 Narrate a story 0.02 0.58 -0.89 - 1.40 
Retell a story .14 0.64 -0.88 - 1.64 

T3 Retell story A -0.35 0.87 -2.06 - 1.13
Retell story B -0.25 0.71 -2.28 - 1.09

T4 Retell story A 0.66 0.67 -0.36 - 2.44
Retell story B 0.76 0.86 -1.44 - 2.55

In Table 3.11 the results of the correlation analysis between parents’ lexical density and 
diversity during the interaction tasks, and children’s score on the composite academic 
language measure are presented. It can be seen from the table that lexical density of parents’ 
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input is not related to children’s academic language score on the production task, but lexial 
diversity of parental input is. The relationships were significant for lexical diversity during 
the mealtime conversation at T1 and for lexical diversity during the structured interaction 
tasks at T4. It is noteworthy that at T1 relationships were only significant for the ‘retell task’. 
In the version of the task where children were to produce their own story based on a series 
of pictures, no relationship with parental lexical diversity during spontaneous speech was 
found. The latter finding suggests that children benefited from lexically diverse input from 
their parents, but that the prompt from the researcher was required to produce higher rates 
of academic language features. At T4, only the second story was significantly correlated to 
parental lexical diversity in the structured tasks. The correlation between parental lexical 
diversity during the structured tasks and children’s score on the first academic language 
production task (story A) was not statistically significant, most probably due to the small 
number of cases. The correlation coefficient of .31 (a medium effect size according to Cohen 
(1992)) suggests that a relationship might exist here also.

Table 3.10: Correlations between parents’ lexical density and lexical diversity during the 
interaction tasks and children’s scores on the academic language production tasks (see section 
2.4.3)

Children’s score on academic language production task
T1 T3 T4

Parents’ lexical density Narrate Retell Story A Story B Story A Story B
T1 Structured .35 .22
T1 Mealtime .27 -.06
T3 Structured .15 .00
T3 Mealtime .21a .08 a

T4 Structured .05 .00
T4 Mealtime .04a .03a

Parents’ lexical diversity T1 T3 T4
Narrate Retell Story A Story B Story A Story B

T1 Structured .24a .10a

T1 Mealtime .17 .48*
T3 Structured .14 .36
T3 Mealtime -.13a .05a

T4 Structured .31 .42*
T4 Mealtime .20 .33

*p<.05
Note. aN=24

3.3.3 Lexical density and lexical diversity as related to children’s receptive 
vocabulary

In addition to describing the lexical features of the input that children in our study 
receive, we wanted to relate these lexical input features to an external measure of language 
abilities. Therefore we studied children’s receptive vocabulary development and related this 
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development to two of the lexical academic language features: lexical density and lexical 
diversity.
 As was described in chapter 2 (section 2.4.3), receptive vocabulary was assessed 
four times, using the computerised version of the Diagnostic Test for Bilingual development 
(DTT) (Verhoeven et al., 1995). Figure 3.5 shows that the vocabulary test scores of the 
children grew considerably over the three years that they participated in the study. The 
growth is statistically significant for each subsequent measurement point. A strong main 
effect of time was found (F(3, 20) = 143.36, p < .001, hp

2 = .878). The contrasts showed that 
this effect was significant for each time interval, and strongest for the change between T3 
and T4 (F(3,20)=187, p < .001, hp

2 = .904). It should be noted that the time interval between 
T3 and T4 is considerably longer than between T1 and T2 and between T2 and T3.

Figure 3.5: Children’s vocabulary scores at the four measurement times

In Table 3.11, correlations for the vocabulary scores across time are displayed. They show 
that the scores on the vocabulary test at the subsequent measurement points are strongly 
and significantly correlated across time.

Table 3.11: Correlations across time for children’s receptive vocabulary test scores

Vocabulary T1 T2 T3 T4
T1 – .61* .72* .72*
T2 – .83* .65*
T3 – .87*
T4 –
*p < .05 level, two-tailed
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Next, we correlated lexical density and lexical diversity of the input to children’s vocabulary 
scores at each measurement point. No relationship was found between children’s vocabulary 
scores over time and the degree of lexical density in parental input. Correlations between 
parental lexical density during the structured tasks and children’s vocabulary scores at 
each measurement point ranged between -.20 and .34. These weak correlations were non-
significant without exception. Similar results were found for parental lexical density during 
the mealtime conversation. Correlations with children’s receptive vocabulary scores at the 
subsequent measurement points were weak and non-significant, r ranging from -.42 to .23. 
In contrast, a significant relationship between parental lexical diversity and the children’s 
vocabulary scores could be established. In Table 3.12 concurrent correlations (meaning 
the correlations between input and vocabulary at one measurement point) are displayed 
between lexical diversity of parental input during the structured tasks and children’s 
vocabulary scores (in bold print). In Table 3.13, these same concurrent correlations are 
shown for the mealtime conversation. To study whether the lexical diversity at one point 
in time was also related to vocabulary scores at a later point in time, partial correlations 
are displayed in Table 3.12 and Table 3.13. For example, in order to obtain a measure of the 
unique relationship between lexical diversity at T1 and child vocabulary score at T3, we 
controlled for the relationship between lexical diversity at T1 and vocabulary at T2. Since the 
subsequent vocabulary scores were strongly and significantly correlated over time (see Table 
3.12), controlling for these correlations was required when searching to predict vocabulary 
scores from the input measures. In order to be able to disentangle concurrent correlations 
and lagged effects of language input, we partialled out the correlation that already existed at 
a previous point in time.

Table 3.12: Concurrent correlations (diagonal) between child receptive vocabulary score and 
parents’ lexical diversity (Dinput) during structured tasks, and partial correlations (off-diagonal), 
20 ≤ N ≤ 25

Vocabulary D input during structured tasks
T1 T2 T3 T4

T1 .41
T2 .32  .68*
T3 .04 −.03  .47*
T4 .25  .25 −.05 .46*
*p < .05, two-tailed.
Note. Bold print indicates a concurrent correlation 
between lexical diversity of the input and child vocabulary 
scores. Partial correlations (controlling for preceding 
vocabulary score) are given in normal print.
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Table 3.13: Concurrent correlations (diagonal) between child receptive vocabulary score and 
parents lexical diversity (Dinput) during mealtime conversation, and partial correlations (off-
diagonal), 20 ≤ N ≤ 25

Vocabulary D input mealtime conversation

T1 T2 T3 T4
T1 .06
T2 .44* .48*
T3 −.08 .12 .35
T4 −.08 −.04 −.06 .37
*p< .05, two-tailed.
Note. Bold print indicates a concurrent correlation 
between lexical diversity of the input and child vocabulary 
scores. Partial correlations (controlling for preceding 
vocabulary score) are given in normal print.

Looking first at the concurrent correlations for the structured tasks (Table 3.12), we see 
that the relationship between lexical diversity of the input and child vocabulary scores is 
significant at the p < .05 level at T2, T3 and T4. The partial correlations show low to no 
relationships, which are non-significant without exception. It is noteworthy, however, that 
the partial correlations are particularly low for the relationship with vocabulary at T3 (r=.04 
and r=-.03) , which might be explained by the fact that the vocabulary assessment at T3 
occurred shortly after T2. Because the time interval between T2 and T3 is so short, a small 
amount of variance remains to be explained. It is therefore likely that no unique relationship 
exists between input at T1 and T2 and vocabulary at T3. The partial correlation between 
input at T3 and vocabulary at T4 is however also low, and the explanation offered above 
does not hold for these two measurement points. It should be concluded that no unique 
relationship exist between input at T3 and children’s vocabulary at T4.
 Table 3.13 shows the results of an identical correlational analysis (concurrent and 
partial) for lexical diversity of parental input during the spontaneous setting of mealtime, 
and child vocabulary knowledge. When comparing these figures to the results for the 
structured tasks, there is only a significant concurrent correlation between lexical diversity 
of the input and child vocabulary knowledge at T2. The concurrent correlations at T1, T3 
and T4 are not significant. In contrast to the results for the structured tasks, where we saw 
no significant partial correlations, the results for the mealtime conversation in Table 3.13 do 
show a significant partial correlation: the relationship between lexical diversity of the input 
at T1 and child vocabulary knowledge at T2, controlling for vocabulary knowledge at T1. 
This means that there is a unique relationship between lexical diversity of the input during 
mealtime at T1, and vocabulary score at T2. Other partial correlations are very low and non-
significant.
 In conclusion, we found positive associations between lexical diversity of parental 
input and children’s vocabulary. Moderately strong significant correlations were found 
between lexical diversity of the input during joint picture description, block building and 
book reading and children’s scores on a vocabulary test, assessed four times over a period 
of three years. Few significant correlations were found between parents’ lexical diversity 
during the mealtime conversation and children’s vocabulary knowledge however. The 
relationship between parents’ lexical diversity during the structured tasks and children’s 
vocabulary knowledge is interesting, since it suggests that lexical diversity in one context 



Chapter 3 - The lexical level of academic language | 67

(structured settings) might be more beneficial than lexical diversity in another context 
(spontaneous setting of mealtime). However, we cannot assume such a causal relationship 
from concurrent correlations, as parents are known to adapt to their children’s language 
level. It is an interesting finding that, despite the fact that lexical diversity was higher during 
the mealtime conversation, it was lexical diversity during the structured tasks (designed to 
reflect school-like settings) that showed the most, and strongest, relationships with child 
vocabulary knowledge. This finding suggests that it is not the mere diversity of words that 
is related to children’s vocabulary development, but that it may be the diversity of certain 
specific words, e.g. low-frequent words, that is responsible for the relationship with child 
vocabulary scores. In the following section, an analysis of the use of low frequency words in 
parental input will be discussed to further elucidate this issue.

3.4 Lexical sophistication

Lexical sophistication is operationalised in terms of word frequency. It is generally assumed 
that words become increasingly complex with decreasing frequency (cf. Van Hout & 
Vermeer, 2007). We studied lexical sophistication by comparing the words in our parental 
input corpus to a corpus of oral and written language input in primary education in the 
Netherlands (Schrooten & Vermeer, 1994). Based on this corpus of 2 million tokens, 
Schrooten and Vermeer (1994) created a word list that provides the frequency of 26.000 
word lemmas. By studying the frequency distributions of parents’ words, we can obtain an 
indication of the lexical sophistication of parental input (Van Hout & Vermeer, 2007). Thus, 
we add a more qualitative layer to our previous measure of lexical diversity, where the mere 
number of different types was the target of analysis, irrespective of their frequency in daily 
input to children. 

3.4.1 Operationalising lexical sophistication
We used an online tool to relate our own corpus to the word list by Schrooten and Vermeer 
(1994). The word list by Schrooten and Vermeer consists of 26.000 lemmas and their 
frequency in a corpus of 2 million tokens. These 2 million tokens are drawn from oral and 
written language input in primary education in the Netherlands. The corpus contains words 
from picture books, factual subjects and mathematics textbooks and from oral teacher 
input during instruction and other interactions in the classroom. The online tool we used to 
compare the parental input in our corpus to the Schrooten &Vermeer word list is referred 
to as the MLR (Measure of Lexical Richness) tool2 (Van Hout & Vermeer, 2007; Vermeer, 
2000). For the construction of the MLR tool, the authors categorised the lemmas in the 
Schrooten and Vermeer word list into nine separate word lists, based on the geometric 
mean of the frequencies of the lemmas in discourse from various domains. By calculating 
the geometric mean of the frequencies, the distribution of the lemmas over these various 
domains (e.g. textbooks, picture books, interaction) is taken into account. These nine word 
lists are referred to by the authors as voclists (Van Hout & Vermeer, 2007). The first list 
(voclist 1) contains the 1,000 lemmas with the highest (geometric mean of) frequency. The 
nineth list (voclist 9) contains the 1,3890 least-frequent lemmas. An overview of these nine 
voclists is presented in Table 3.14. The corresponding token coverage of the Schrooten and 
Vermeer word list is also presented in Table 3.14.

2 http://let.uvt.nl/general/people/avermeer/mlr/testing/index.php, retrieved August 2009
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Table 3.14: Token coverage of teachers language input (Adapted from Van Hout & Vermeer 
(2007))

Lemmas per voclist Token coverage
Voclist 1 1000 85.3
Voclist 2 1000 6.0
Voclist 3 1000 2.6
Voclist 4 1000 1.5
Voclist 5 1000 1.0
Voclist 6 1500 1.0
Voclist 7 1613 0.7
Voclist 8 4577 1.0
Voclist 9 13890 0.9

It can be seen from Table 3.14 that 85.3 per cent of the language input in school falls within 
the first frequency band. Many function words fall into this category (e.g. the, there, also) 
as well as very frequent content words (e.g. really, think, read, car). The frequency bands 
that follow contain words such as clay, even though, energy, and prove. It is therefore likely 
that if we compare teacher input to parental input, a large overlap will exist for voclist 1. It 
is expected that the difference between the two registers (informal versus academic) will 
manifest itself in word usage from higher voclists (2 to 9). Moreover, it has been shown in 
research on second language vocabulary acquisition that a minimum of 95% of the tokens in 
a text needs to be known for sufficient comprehension (Hazenberg & Hulstijn, 1996; Laufer 
1988 cited in Tseng & Schmitt, 2008; Vermeer, 2000). Assuming that this requirement also 
holds for children acquiring the academic register, it is important that children are provided 
with words from all the frequency bands in order to warrant sufficient comprehension of the 
input in school.
 The MLR tool by Van Hout and Vermeer generates the MLR index. The MLR index 
is a weighted score resulting from the comparison between the frequency distribution of 
lemmas in the submitted corpus and the distribution of the Schrooten & Vermeer (1994) 
corpus (cf. Table 3.14). When in the submitted corpus, the bands with high-frequency 
words are overrepresented compared to the model, this leads to a lower MLR. In contrast, 
overrepresentation of the bands with lower-frequency words leads to a higher MLR. In case 
the submitted corpus has an identical distribution to the model the MLR will be 6.28 (see for 
the mathematical formula Van Hout & Vermeer, 2007 p. 108). The theoretical range seems to 
be from 1 (all lemmas from voclist 1) to 170.37 (all lemmas from voclist 9).
 The transcripts that were submitted to the tool were all lemmatised and proper 
nouns and brand names were excluded from the transcripts (see Appendix 4). Homonyms 
were edited such that the frequency of the intended meaning was taken into consideration 
(e.g. mis_fout (wrong) as opposed to mis_ontbreken (to lack)). As was mentioned earlier 
(section 2.4.1) in book reading, only the parents’ extra-textual utterances were entered in 
the analysis, not the book text that was read aloud.
 MLR was calculated for the parent data only, for all four interaction tasks. In Van 
Hout and Vermeer (2007) it is suggested that MLR is used as an indication of children’s 
vocabulary size. In our study, MLR is used as an indicator of agreement between input at 
home and input at school with respect to lexical sophistication. Because it was believed that 
the token coverage for voclist 2 to voclist 9 would mark the difference between the informal 
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register at home and the academic register at school, we wanted to calculate the MLR for 
voclists 2 to voclist 9 only. The way the MLR measure is designed, language samples with 
a coverage of 85.3% (the model coverage) or more of the first frequency band receive the 
maximum score of one point for this band. We found that without exception, parents’ token 
coverage for voclist 1 was above the model coverage (range 85.7 – 93.2). Thus, the MLR for 
voclist 2 to voclist 9 would be the original MLR minus the MLR for the first frequency band 
(voclist 1). In all cases, this would be the original MLR measure minus 1. Because both 
indexes will therefore provide exactly the same information, it was decided to stick with the 
‘original’ MLR.

3.4.2 Lexical sophistication of parent input during interaction tasks
As was mentioned above, we found that parents’ token coverage for voclist 1 was, without 
exception, above the model coverage. This means that the parents in our sample use 
relatively more high-frequency words in their language input, in comparison with the 
primary education corpus. There is relatively little use of infrequent words. The MLR index 
is a weighted score, and more weight is assigned to tokens from higher frequency bands 
however. It is therefore theoretically possible that parents would still obtain higher MLR 
scores as compared to the model. Table 3.15 presents the means and standard deviations of 
parents’ MLR scores in the four interaction tasks. It can be seen that the mean MLR scores 
of parents are well below the model score of 6.28. It can also be seen from the standard 
deviations that considerable variation exists amongst parents. The individual MLR scores 
cover a range from 1.12 up to 6.20.

Table 3.15: Parents’ scores on MLR index

Measurement point Picture task Marble slide Book reading Mealtime
M SD M SD M SD M SD

T1 2.99 0.53 2.05 0.35 2.66a 0.82 3.49 0.65
T2 2.70b 0.58 1.92b 0.33 2.20c 0.45 3.25b 0.66
T3 3.06 0.62 2.14 0.51 3.43 1.05 3.64a 1.20
T4 3.31 0.99 1.98 0.46 3.15 0.97 3.32a 0.84
Note.  aN=24, bN=23 cN=22. See section 2.7 and Appendix 2

In Figure 3.6, the means of the resulting MLR scores of the parents are graphically presented. 
One of the most salient features of Figure 3.6 is the sharp dip with regard to the MLR scores 
during the marble slide task. Apparently, this task yields mostly high frequency words 
(remember that MLR is 1 when all tokens belong to the voclist1 frequency band).



70 | Academic language in early childhood interactions

Figure 3.6: Mean MLR scores for parents during the interaction tasks

Evaluation of the MLR output where the words used are specified by list (see Appendix 4) 
shows that, during the marble slide construction words from lists 1 to 3 do indeed dominate, 
and words belonging to lower-frequency bands are rare. High-frequency words that were 
used in the marble slide task were, for example: put down, under and square. Low-frequency 
words that did show up incidentally were words such as: rectangle, collapse, partly and 
test out. Furthermore, Table 3.15 suggests that the variance over time is large for the book 
reading task, the picture description task and the mealtime conversation (as compared to 
the marble slide task). This finding may point towards an influence of the task materials on 
parents’ word choice. For example, at T3, the book concerned a story where a boy crosses 
a busy city in the back of a paviour’s truck. As a consequence, words such as paving stone, 
paviour, dock worker, and to hoist occur in the text of the book. Still, the parents deserve 
credit for choosing to repeat these words in their extra textual utterances (remember that 
verbatim book text was not transcribed). Finally, the mealtime conversation seems to yield 
the most infrequent words. However, evaluation of the MLR output suggests that this high 
MLR score is not straightforward. It seems that during the mealtime conversation, many 
words are highly activity-specific (i.e. related to the meal) and are therefore less frequent 
in the school environment. For example, many voclist 8 words noticeably concerned food 
(e.g. mustard, pepper, cream cheese, pork). In addition, compared to the structured activities, 
the spontaneous activity at home quite frequently produced taboo words, such as curses, 
abusive language or ‘dirty words’. It is not surprising that these words are infrequent in 
school-related input. On the other hand, it should be noted that the mealtime conversation 
also yielded a considerable amount of low-frequency words that are indeed relevant for the 
academic register, such as development, spontaneous, mandatory and vacate.
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3.4.3 Lexical sophistication as related to children’s receptive vocabulary
The fact that parents seem to vary in the extent to which they use low frequency words lead 
us to expect that a relationship might exist with children’s vocabulary scores. It has been 
shown in previous research that sophistication of words is related to children’s vocabulary 
acquisition (Dickinson & Tabors, 2001; Weizman & Snow, 2001). By relating our MLR data 
to our vocabulary data we aimed to corroborate these findings. If parents make more use of 
words belonging to the higher frequency bands (2-9), their MLR score increases. Hence, if in 
our sample a relationship between parents’ lexical sophistication and children’s vocabulary 
exists, parents’ MLR and children’s vocabulary score should be positively correlated. Unlike 
the data for lexical density and lexical diversity, for parents’ MLR scores we could not 
construct scales (Cronbach α for scale reliability ranged between 0.0 and .30). Therefore, 
the correlations were computed between parents’ MLR scores during each of the interaction 
tasks, and children’s vocabulary scores over time.
 Correlations between the MLR composite scores and children’s vocabulary scores 
are presented in Table 3.16.

Table 3.16: Correlations between parents’ MLR scores and children’s vocabulary scores (N=25)

MLR parents during 
structured tasks

Children’s vocabulary 

T1 T2 T3 T4
T1 Picture task .22 .04 -.05 -.10

Marble slide .11 -.07 .03 .07
Book reading .34 .34 .23 .39
Mealtime .06 -.05 .20 -.12

T2 Picture task .18 -.07 -.39
Marble slide -.25 -.56* .31
Book reading .59* .19 -.40
Mealtime .26 .00 -.57*

T3 Picture task .39 .36
Marble slide -.05 -.21
Book reading .13 .09
Mealtime -.29 -.29

T4 Picture task .18
Marble slide .15
Book reading .06
Mealtime .30

*p< .05, two-tailed.
Note. Bold print indicates a concurrent correlation between 
parents’ MLR score and child vocabulary scores. Partial 
correlations (controlling for preceding vocabulary score) are 
given in normal print.
aN=22, bN=23 cN=25, see section 2.7 and Appendix 2

Table 3.16 shows that only one significant concurrent relationship was found between 
parents’ MLR score and children’s vocabulary scores: parents’ use of low frequency words 
during book reading at T2 was significantly related to the children’s score on the receptive 
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vocabulary test at T2. Given that we did not adjust for chance, however, one significant 
correlation by chance could be expected. Some other concurrent correlations (effect sizes) for 
parents’ MLR during the interaction tasks and children’s vocabulary score miss significance: 
this is the case for MLR for book reading at T2, picture description at T3 and mealtime 
conversation at T4. These effect sizes are moderately positive, indicating that children with 
better vocabulary scores, had parents who produced more infrequent words during those 
particular interaction tasks.
 The partial correlations reveal two significant negative relationships: children 
with high vocabulary scores at T3, had parents who used few infrequent words during the 
marble slide at T2. In addition, children with high vocabulary scores at T4, had parents who 
produced few low-frequent words during the mealtime at T2.
 The other partial relationships reported in Table 3.16 miss significance. Both 
negative and positive correlation coefficients are found, resulting in an equivocal picture. 
The relatively low rate of vocalist 2-9 lemmas by parents are likely to have affected the 
results. In sum, it must be concluded that the expected relationships between parental 
lexical sophistication and children’s vocabulary scores were found but only to a limited 
extent. Moreover, some negative associations were reported.

3.5 Linguistically explicit references to space and time

The need to be precise and explicit in a formal educational setting suggests that references 
to space and time should not be dependent on physical context. Speakers within a setting 
where academic language is expected should be able to convey their message without 
assuming background knowledge or situational knowledge of their audience. Describing 
where or when a particular action took place seems to be an important contributor to clarity. 
Linguistically explicit references to space and time will therefore be suggested as lexical 
features of the academic register. In the remainder of this section, the terms ‘linguistically 
explicit references’ and ‘specific references’ will be used interchangeably. The distinction 
between ‘specific’ and ‘non-specific’ is based on whether the speaker makes linguistically 
explicit to what place (reference to space) or what event (reference to time) he or she refers to. 
Deictic references to space can also be considered highly explicit, because no doubt remains 
as to what place or person is referred to. Following from the theoretical framework of this 
study, however, it is proposed that linguistically explicit references need to be made in order 
to ensure accessibility to an audience that may not share the same background information 
or material environment as the speaker. The distinction between specific and non-specific 
is thus more generic than is the case in more fine-grained linguistic studies on nominal 
reference, where ‘givenness’ and ‘newness’ of the referent are taken into consideration (cf. 
Rozendaal & Baker, 2008).
 Consider Excerpt 3.4 from a circle time conversation as an illustration of the 
demand for explicit references to space. In this excerpt the teacher discusses a picture with 
her group, on which a child’s room (Ben’s room) is depicted.

Excerpt 3.4: Circle time conversation in David’s classroom (5;10)

Teacher: David, wat heb jij thuis dat Ben ook 
heeft?

David, what do you have at home that 
Ben also has (in his room)? 

David: Een lamp. A lamp.
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Teacher: Welke lamp zie je? Which lamp do you see?
David: Ik zie dat, onder. I see that, under.
Teacher: Hier, de bureaulamp die staat hier op 

deze tafel ook.
Here, the desk lamp is on this table too.

Teacher: Of deze boven het bed? [Child shakes his 
head, ‘no’]

Or this one, above the bed? [Child shakes 
his head, ‘no’]

Teacher: Welke lamp bedoel je? Which lamp do you mean?
David: Die rode. That red one.
Teacher: De rode lamp. The red lamp.
Teacher: En waar is de rode lamp? And where is the red lamp?
Teacher: Kan je hem even aanwijzen voor de 

kinderen die hem nog niet gezien 
hebben? [David points]

Could you point it out to the children 
who haven’t seen it yet? [David points]

Teacher: De rode lamp staat op het bureau. The red lamp is on the desk.

3.5.1 Operationalising linguistic explicitness of reference
The activities in the interaction tasks provide for opportunities to discuss space and time. 
The degree to which this is done, however, can vary extensively. In the home data, we studied 
references to space and time in all interaction tasks, both in the three structured tasks (picture 
description, marble slide construction and book reading) and the spontaneous setting. The 
structured interaction tasks can be made more ‘academic’ by means of adding linguistically 
explicit references to space and time. This is illustrated in Excerpt 3.5 and Excerpt 3.6 from 
conversations during the joint marble slide construction. In Excerpt 3.5 both interlocutors 
refer to the blocks they need to build the construction by means of pointing and using 
pronouns and deictic cues (though the mother in this excerpt does use terms such as ‘on top 
of ’ occasionally). In contrast, in Excerpt 3.6 the way in which the blocks should be positioned 
is described very precisely by describing specific characteristics of the bar, and by explicitly 
referring to the model on the picture, reminiscent of classroom instruction. These are the 
kinds of differences we were looking for when studying explicitness in references.

Excerpt 3.5: Ben (3;10) and his mother building the marble slide

Mother: Hij moet als het plaatje. It should be like the picture.
Child: Ja. Yes.
Mother: Hoe is het plaatje? What is the picture like?
Mother: Ik zie hier allemaal andere dingetjes. I see all kinds of other things here.
Mother: Kijk. Look.
Child: Die moet hierop. This one goes on here.
Mother: Nee, die moet hierop. No, this one goes on here.
Mother: Zo. [turns block 180 degrees] Like this. [turns block 180 degrees]
Mother: En wat zit er dan? And what is next?
Mother: En dan? And next?
Mother: Dan moet die hier hè? Then this one goes here, right?
Mother: En dan moet die daar. And that one goes over there.
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Mother: Zet (he)m er maar onder. [holds up the 
slide]

Put it underneath there. [holds up the 
slide]

Mother: Zet (he)m er maar op. [holds up a green 
square block]

Put that one on top. [holds up a green 
square block]

Excerpt 3.6: Tim (3;10) and his mother during the marble slide

Child: Dit moet zo! It should go like this!
Mother: Kijk eens even, Tim, er zit een boven- en 

een onderkant aan deze balk.
Just look, Tim, there’s a bottom and a 
top side to this bar.

Mother: Haal hem er eens even af en kijk goed. Take it off, and watch carefully
Mother: Er moet een knikkertje ergens overheen 

rollen, aan welke kant denk je?
A marble should roll somewhere, on 
what side, do you think?

Mother: Waar moet hij overheen rollen? Where should it rol?
Child: Aan deze kant. [points] On this side. [points]
Mother: Zo dus hè, aan de bovenkant. Like that, right, on the top side.
Mother: Maar heb je nou dezelfde kleurtjes? But do you have the same colours?
Mother: We moeten het denk ik precies hetzelfde 

doen zoals het op het plaatje staat.
I think we need to do this the same way 
as it is in the picture.

References to space and time were coded at the level of utterances. Each time a speaker 
referred to space, this reference was coded as either (i) specific, (ii) non-specific or (iii) 
deictic. A reference to space was considered specific when the reference could be theoretically 
understood without a shared physical environment. In practice, a reference was considered 
specific when lexical words were used to indicate a place, for example “the top side” in 
Excerpt 3.6. Non-specific references to space could involve lexical words, too, but could 
nonetheless not be understood without physical presence. Words such as ‘somewhere’ would 
fall into this category. Finally, a reference was given the code ‘deictic’ when the reference 
involved deictic cues that could only be understood in combination with physical action 
such as pointing or tapping. For example ‘there’ and ‘here’ were considered deictic references 
to space (see Excerpts 3.5 and 3.6).
 In case of references to time, we only distinguished between (i) specific and (ii) non-
specific references. Examples 3.6 and 3.7 illustrate these coding decisions. 

Example 3.6

Wij hebben hetzelfde gedaan toen we naar oma’s huis toe gingen.

We did the same thing when we went to grandma’s house.
A reference was considered specific when the date or time could theoretically be pointed 
out on a calendar. When a complete clause was dedicated to a detailed description of a time 
reference,  as in example 3.6, we considered this ‘specific’. A reference to time would be 
coded as non-specific when the reference was ambiguous, and could refer to various points 
in time, as in example 3.7.
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Example 3.7

Dat kunnen wij ook nog wel een keer gaan doen.

We could do that too sometime.
The final measure was the proportion of specific references to space or time over all references 
to space or time, respectively. 

3.5.2 Explicitness of reference at home

3.5.2.1 Explicitness of reference to space
For the home data, explicitness of reference was studied for all interaction tasks but only 
for measurement points 1, 2 and 3. Reference was not coded for T4 (see section 2.6.2). In 
Table 3.17, the descriptive statistics are presented for the total number of references to space 
produced by parents and by children,and the proportion of those references that concerned 
a specific (lexical) reference.

Table 3.17: Absolute numbers of (all) references to space and proportions of specific references to 
space per task, home data (parents and children)

Parents T1 T2a T3
M SD M SD M SD

Picture task 22.44 10.56 31.73 15.22 22.16 9.38
.39 .16 .41 .16 .42 .18

Marble slide 32.68 15.45 32.22 11.40 29.00 9.62
.20 .15 .24 .12 .20 .16

Book reading 19.33 13.09 12.04 7.23 26.92 11.38
.40 .19 .47 .24 .50 .19

Mealtime conversation 14.08 6.9 17.61 8.63 18.33 7.73
.56 .25 .50 .15 .58 .19

Spontaneous vs. structured F(1,23)=23.07* F(1,22)=15.25* F(1,23)=25.46*
Children T1 T2 T3

M SD M SD M SD
Picture task 5.46 4.93 10.83 8.47 7.96 6.03

.28 .36 .25 .18 .25 .25
Marble slide 5.48 4.74 10.22 5.97 6.38 4.27

.07 .15 .07 .12 .05 .10
Book reading 4.88 5.34 3.04 3.11 8.00 5.72

.27 .35 .18 .25 .44 .29
Mealtime conversation 4.33 3.74 9.43 6.34 7.33 5.35

.33 .37 .30 .21 .44 .27
Spontaneous vs. structured F(1,24)=2.17 F(1,22)=9.93* F(3,24)=15.54*
*p<.05
Note. aN=23, see section 2.7 and Appendix 2

It can be seen from Table 3.17 that differences exist between the tasks regarding the absolute 
number of references to space, both for parents and for children. We were not particularly 
interested in the number of references to space, however, but rather in the degree of specificity 
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of those references: If parents and children refer to space, what proportion of these references 
can be labeled as being specific, in terms of the use of lexical items in the reference? In 
addition to the difference in absolute numbers of references, there are differences between 
tasks with respect to the proportions of specific references to space (see Table 3.17). The 
spontaneous setting of mealtime conversation was compared to the structured tasks. In 
Table 3.17 the test statistics of the planned comparison are presented (Helmert contrasts). 
For all three measurement points, parents produced significantly higher proportions of 
specific references to space during the mealtime conversation than in all the structured 
tasks combined. Effect sizes were large, ηp

2=.501, ηp
2=.409 and ηp

2=.525 for T1, T2 and T3 
respectively.
 Furthermore, there were differences within the category of structured tasks. Main 
effects of task (within the structured category) were found at T1 (F(2,23)=14.85, p<.05, 
ηp

2=.392), T2 (F(2,22)=13.10, p<.05, ηp
2=.373) and T3 (F(2,24)=29.01, p<.05, ηp

2=.547). 
Subsequently, we evaluated the simple contrasts in order to investigate what individual 
differences reflected this main effect (see Table 3.18).

Table 3.18: Test statistics of contrasts within the structured tasks for parents (proportion of 
specific references to space)

F (df1, df2) ηp
2

T1 Picture task > marble slide 20.08* (1,23) .466
Book reading > marble slide 22.72* (1,23) .497
Picture task = book reading 0.03

T2 Picture task > marble slide 27.00* (1,22) .551
Book reading > marble slide 17.34* (1,22) .441
Picture task = book reading 1.59

T3 Picture task > marble slide 26.17* (1,24) .522
Book reading > marble slide 53.88* (1,24) .547
Picture task = book reading 4.17

*p<.05

Despite the fact that references to space in absolute numbers occurred most frequently 
during the marble slide conversation (see Table 3.17), this task yielded a significantly lower 
proportion of specific references to space, compared to the other structured tasks, the book 
reading and picture tasks (see Table 3.18). During book reading and picture task description, 
parents produced similar rates of specific references to space. It is not at all surprising that 
parents make most use of references to space during the marble slide construction, since the 
aim was to arrange and position the blocks to build a marble slide. It is interesting, however, 
that this task in particular yields the lowest mean proportion of specific references to space. 
Apparently parents rely heavily on pointing and thus on deictic cues. The relatively high 
standard deviations do indicate that parents vary considerably in their use of specific, non-
specific or deictic cues: some parents are much more specific about the positioning of the 
blocks than others.
 The children also produced higher rates of specific reference to space during the 
mealtime conversation in comparison with the structured tasks at two measurement points 
(see Table 3.17). Effect sizes were large: ηp

2=.311 (T2) and ηp
2=.393 (T3). It should be noted, 

however, that some overlap in the rates of specificity could be seen also between the structured 
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tasks and mealtime conversation. For instance, children’s rate of specific references to space 
was .44 in the mealtime conversation at T3, and also .44 in the book reading session at T3 
(see Table 3.18).
 Within the structured tasks the children showed differences too (see Table 3.19). For 
all three measurement points a main effect of task was found (F(2,24)=3.97, p<.05, ηp

2=.278 
(T1), F(2,22)=4.82, p<.05, ηp

2=.180 (T2), F(1.63,24)=17.02, p<.05, ηp
2=.415 (T3)). The simple 

contrasts indicate that at T1 and T2, this main task effect reflects a significantly low rate 
of specific references to space during the marble slide task, in comparison with the book 
reading task and the picture task. 

Table 3.19: Test statistics of contrasts within the structured tasks for children (proportion of 
specific references to space)

F (df1, df2) ηp
2

T1 Picture task > marble slide 9.29* (1,24) .278
Book reading > marble slide 5.74* (1,24) .193
Picture task = book reading 0.01

T2 Picture task > marble slide 16.28* (1,22) .425
Book reading = marble slide 0.96
Book reading = picture task 3.41

T3 Picture task > marble slide 12.83* (1,24) .348
Book reading > marble slide 42.61* (1,24) .640
Book reading > picture task 5.25* (1,24) .179

In conclusion, parent data and child data regarding reference to space show similar trends. 
The highest rate of specificity of reference to space is found in the mealtime conversation. 
The lowest rate of specific references is found in the marble slide construction task. In 
general, book reading and picture description yield similar values for specificity of reference 
to space, with the exception of children’s use of specific references at T3, where book reading 
yielded higher rates of specific references to space than the picture description task. Standard 
deviations are considerable, both for parents and for children, suggesting considerable 
variation within the groups.

3.5.2.2 Explicitness of reference to time
Table 3.20 shows the descriptive statistics for references to time. It is striking that references 
to time occur relatively infrequently (see Appendix 3 for an overview of the number of 
utterances and words for each task). The rates of specific references to time during the 
spontaneous setting of mealtime conversation and during the structured tasks are contrasted 
(Helmert contrasts, see section 2.8).
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Table 3.20: Absolute numbers of (all) references to time and proportions of specific references to 
time per task, home data (parents and children)

Parents T1 T2b T3
M SD M SD M SD

Picture task 2.76 2.47 11.70 7.21 6.28 5.28
.10 .22 .13 .13 .28 .32

Marble slide 9.0 7.3 19.22 9.83 13.36 7.31
.17 .30 .21 .21 .21 .17

Book reading 5.24 4.17a 13.17 8.84 9.32 4.60
.17 .27 .31 .24 .24 .17

Mealtime conversation 11.72 9.0 25.26 10.42 15.25c 6.37
.25 .19 .31 .15 .34 .19

Spontaneous vs. structured F(1,23)=3.39 F(1,22)=5.65* F(1,24)=3.55
Children T1 T2b T3

M SD M M SD
Picture task .64 .99 2.61 2.30 1.36 1.63

.04 .20 .14 .18 .17 .34
Marble slide .68 1.03 2.96 3.71 3.08 3.15

.00 .00 .22 .34 .23 .34
Book reading .68 1.73 1.74 2.12 1.84 2.56

.04 .12 .21 .32 .12 .25

Mealtime conversation 2.16 2.36 7.91 5.44 4.71 4.14
.18 .30 .21 .25 .25 .30

Spontaneous vs. structured1 F(1,23)=7.30* F(1,22)=0.08 F(1,24)=0.88
*p<.05
Note. aN=24, bN=23, cN=25, see section 2.7 and Appendix 2

At T2, parents made significantly more use of specific references to time during the 
mealtime conversation as compared to the combined structured tasks (hp

2=.204). Within 
the structured tasks, parents did not show many differences: Only at T2 was there a main 
effect of task with a moderate task effect found within the category of structured tasks 
(F(2,22)=4.50, p<.05, hp

2=.170). This main task effect reflected a significantly higher rate of 
specific references to time during the book reading task in comparison to the picture task 
(F(1,22)=8.97, p<.05, hp

2=.290). Thus, parents’ use of specific references to time did not differ 
as much across tasks compared to references to space. 
 Children also used significantly higher rates of specific references to time during 
the mealtime conversation when compared to the structured tasks but only at T1 (see Table 
3.20). However, caution is warranted in interpreting these results, because children referred 
to time relatively infrequently (see Table 3.20 for absolute numbers of time references). The 
absolute average of references to time does not exceed 3.08 (T3, marble slide). At T1, the 
average of references to time does not even exceed 1 with regard to the structured tasks. 
The children did not show differences in their references to time within the category of 
structured tasks.



Chapter 3 - The lexical level of academic language | 79

3.5.3 Explicitness of reference at school
We can see from Table 3.21 that, regarding the specific references to space, teachers are more 
specific during circle time compared to book reading. This difference was tested by means 
of an ANOVA with repeated measures, with activity as the within subject factor. Results 
showed that the difference was statistically significant (hp

2=.635). An explanation for this 
difference might lie in the fact that the book provides some physical support: the teacher can 
point to the pictures, or refer to a specific page without using lexical items for this reference 
(in section 3.4.4. we will show that teachers still use more specific references during book 
reading than parents).
 Regarding references to time we see that a very high proportion of all references 
(.66) were marked as specific. This can be explained by the fact that during circle time, 
teachers will typically ask children for exact descriptions of their message: telling the group 
when a certain event took place is an important part of producing a clear and coherent 
story. This confirms our expectation that explicitness in references to time is an important 
feature within the academic register. Furthermore, similar to the data for the book reading 
task, teachers showed higher proportions of lexical references to time during the circle 
time compared to book reading, despite the fact that the absolute number of references to 
time was similar between tasks. Thus, the teachers showed increased linguistic explicitness 
during an activity where little material context is available to rely on, in order to increase the 
accessibility of the information to all listeners.

Table 3.21: Absolute numers of teachers’ references to space and time and proportions of specific 
references to space and time

Teachers’ references to space T3 T4
M SD M SD

Book reading 24.16 7.26 11.89 6.70
.63 .11 .46 .22

Circle time - 12.53 9.2
- .73 .14

Spontaneous vs. structured F(1,15)=24.37*
Teachers’ references to time T3 T4

M SD M SD
Book reading 9.84 5.06 16.47 8.71

.49 .16 .22 .17
Circle time - 14.65 8.56

- .66 .22
Spontaneous vs. structured F(1,14)=66.39*

3.5.4 Explicitness of reference in two settings: home and school compared
Since the parental data of T4 were not coded for reference to space and time, the only task 
for which we could make the comparison between teacher input and parent input was the 
book reading task at T3. These data are presented in Table 3.22. Independent samples t-test 
showed that for both the proportion of specific references to space and the proportion of 
specific references to time, teachers used significantly more specific references. 
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Table 3.22: Parent data and teacher data for specific references to space and time during book 
reading

Setting t df d
Book reading T3 Homea Schoolb

Proportion of specific references to space .50 (.19) .63 (.11) 2.65* 42 .84
Proportion of specific references to time .24 (.17) .49 (.16) 5.47* 42 1.51

*p<.05
Note. aN=25, bN=19

3.5.5 A longitudinal perspective on reference
Just as for the lexical academic register features lexical density and lexical diversity we also 
studied the developmental trajectory for specificity of reference. The question herein is 
whether parents and children become more specific in their references, thus approximating 
the academic register. All changes over time was studied using ANOVA repeated measures 
analyses. If a main effect of time was found, the repeated contrasts were evaluated. 

3.5.5.1 Parents’ and children’s use of specific references in a longitudinal perspective 
Only the proportions of specific references to space and time were entered into an ANOVA 
with repeated measures analysis, not the absolute averages of references to space and time. 
For parents, none of the results of the repeated measures analyses were significant. Thus, 
over time parents did not become more specific in their use of references to space nor to 
time; only the change over time of specificity of reference to time during the picture task just 
missed significance, (F(2,22)=3.03, p=.07). This may be due to the large standard deviations 
both for reference to space and time. Again, parents differ one from another in the degree 
to which they are specific about space and time but they also differ intra-individually, i.e. 
across tasks.
 The repeated measures analysis for the child data indicated that children only 
became more specific in their references to space in the book reading task. The decrease 
from T1 (.27) to T2 (.18) (see Table 3.17), was not significant, but the increase from T2 to 
T3 was, F(1,22)=13,49, p<.01, hp

2= .380. The contrast between T1 and T3 was not significant 
however.
 As could be seen from Table 3.20, children did not refer to time frequently in our 
data. Still one significant result was found. With increasing age, the children became more 
specific in their references to time during the marble slide construction task, F(2,22)=6,68, 
p<.01, hp

2= .233. However, at T1 children used almost no reference to time (mean 0.65), 
thus there was considerable room for development. Analyses of the other tasks yielded 
no significant results. Evaluation of the transcripts suggests that the observed increase in 
specific references to time is due to a more frequent use of the word ‘nu’ (‘now’) by children, 
such as in Excerpt 3.7. Note that ‘now’ was considered specific and not deictic, because 
theoretically, this reference to time could be pointed out on a calendar (see Example 3.6).

Excerpt 3.7: Oscar (4;2) and his mother building the marble slide

Mother: Zijn we nu klaar met de toren? Are we finished with the tower now?
Child: Ja, en nu moet die erop. Yes, and now that one goes on top.
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Mother: Ja, het dak erop. Yes, the roof on top.
Mother: Hartstikke goed, erbij leggen. Very good, put it next to the rest.
Child: Ehm, met de blauwe nu. Ehm, with the blue one now.
Mother: Ja? Komen eerst de blauwe? Yes? Do the blue ones come first?
Child: Nee, ehm de rode blokjes nu en een gele 

blokje.
No, er, the red blocks now and a yellow 
block.

Mother: Juist. Good.
Child: Zo, en nu deze. Right, and now this one.

3.5.5.2 Teachers’ use of reference in a longitudinal perspective
In analyzing the teachers’ input over time, we again take the children’s perspective, and thus 
choose an analysis for dependent observations. In the ANOVA, only 15 cases could be entered 
because of missing data at both measurement points. The means entered in the analysis are 
therefore slightly different from previously displayed means in Table 3.21, and are presented 
again in Table 3.23. The ANOVA indicated that the proportions of specific references to 
space did not differ significantly when measurement points 3 and 4 were compared. The 
difference between the proportions of specific references to time during book reading at 
T3 and book reading at T4, however, was statistically significant (see Table 3.23). This again 
leads us to conclude that the material involved influences the number of references, and the 
proportion of these references that are specific. We saw in Table 3.21, for example, that at T3, 
in terms of absolute numbers, teachers refer less often to time than at T4. However, when the 
teachers referred to time at T3, they did so using a specific reference more often than at T4.

Table 3.23: Teachers’ proportions (and standard deviations) of references to space and time over 
time (longitudinal perspective), values entered in ANOVA

Teachers’ proportions of 
specific references 

T3 T4 F (df1, df2) ηp
2

Space .63 (.12) .50 (.19) 3.42 (1,14)
Time .50 (.18) .25 (.17) 49.03* (1,14) .778

Note. Listwise deletion resulted in N=15, therefore the means entered in ANOVA are slightly different from 
the means reported in Table 1.22

3.6 Parents’ explicit references and children’s academic language 
production

It was decided not to correlate parents’ and children’s references to space and time to each 
other because the absolute number of references by children was so low (see Table 3.17 and 
Table 3.20). We did test whether parents’ rate of specific references during book reading was 
related to the children’s score on the productive academic language task. Given that specificity 
of reference was included in the academic language production task, it is interesting to see 
whether a relationship can be established between parents’ use of this particular feature 
during book reading and children’s use of ‘academic language’ as measured by the composite 



82 | Academic language in early childhood interactions

score of the academic language production task, when they perform a book reading-like3 
task themselves.
 Correlation analyses between parents’ rate of specificity of reference to space and 
time during book reading, and children’s scores on the academic language production tasks 
showed that no relationship could be established between these variables. The correlation 
coefficients were .05 < r < .23 for reference to space and -.02 < r < .16 for reference to time.

3.7 Discussion of the lexical academic register features

The lexical level of the academic register was studied in this chapter. Four specific lexical 
features of academic language in the input of adults to 3-6 year old children were studied: 
lexical density, lexical diversity, specificity of reference to space and time, and lexical 
sophistication. For each of the first three features (lexical density, lexical diversity and 
specificity of reference) we examined the occurrence of the particular feature within parental 
input and teacher input in various interactions. We studied whether the different activities 
(interactions) affected the use of lexical academic register features. The developmental 
trajectory of the features in both settings (home and school) was analysed over the course 
of three years (four measurement points), and the two settings were compared. The fourth 
lexical feature, lexical sophistication, was studied more generally: We explored to what 
extent the frequency distribution of parents’ language input during the various interactions 
resembled the frequency distribution of school-related input. In addition, we studied 
parental lexical sophistication in relation to child vocabulary.
 Firstly, we will discuss the differences between the two settings. We expected 
differences in the linguistic environment of children as early as the first two years of formal 
schooling, when comparing home to school. This expectation was formulated in terms of 
the presence of academic register features. Befor summarising the results, we must mention 
some methodological issues.
 The data we had for the language environment at school were far from comprehensive 
making comparability between measurement points and between activities frequently 
problematic. Also, it should be acknowledged that teacher and classroom characteristics 
(such as teacher education and age and the number of second language learners in a class) 
are of considerable influence to the language environment children encounter at school, but 
such factors were not taken into account in this study.
 Probably the most salient finding was that during book reading, teachers showed 
higher lexical diversity than parents, and when they referred to space and time, they did 
so using specific references more often than parents did. Results for lexical density were 
less straightforward, because they were different for each measurement point. The fact that 
we chose a book without text seems to have had great impact on teachers’ lexical density 
values. When a book with text was used, as was the case at T4, teachers showed higher lexical 
density than parents, but not when the book without text was used (T3). Then teachers co-
constructed the story with the children by frequently referring to the picture. This referring 
was often done non-verbally, by pointing to the pictures in the book, or accompanied by 
pronouns. Apparently, when the story has already been told by means of words, teachers 
refer back to the story (i.e. the words) more than to the pictures when discussing the book. 

3 Children did not actually read the book. They were asked to retell a story they had heard previously and to 
narrate a story using a series of pictures (see section 2.4.3).
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They are therefore more likely to abstract from the text and use more lexical cues as opposed 
to pronominal cues to refer back to what has been previously read.
 We found that the use of the particular lexical features of the academic register 
depends heavily on the situational context. In our data caregivers and children both showed 
different patterns regarding the use of lexical academic register features depending on 
the particular activity in which they were involved. Task effects were not found at each 
measurement point and for each lexical academic register feature, but those that were found 
were interesting. The main finding, which ran counter to expectations, is that in general, 
within the home setting, all lexical academic register features occurred more often during 
the spontaneous activity of mealtime conversation. The three structured tasks had been 
designed to reflect school-like situations, which led us to hypothesize that they were likely to 
elicit more features of the academic register. However, this was not the case with regard to 
the lexical features of the academic register articulated in the current study (lexical density, 
lexical diversity and specific references to space and time). Parents did vary considerably 
regarding their use of academic register features but, as a group, they generally showed the 
highest lexical density, highest lexical diversity and the highest rate of specific references 
during the mealtime conversations. The finding has been described in other studies as well, 
and can be explained by the variety of topics that occur in free conversation (Van Hout 
& Vermeer, 2007). During the structured tasks, the materials at hand control the topic of 
conversation to a certain extent, simply because the materials represent a given topic.
 The marble slide construction (one of the structured tasks) fairly consistently 
elicited the lowest rates of lexical academic register features (lexical density, lexical diversity, 
specific references to space, use of low frequency words). Apparently, the fact that literal 
building blocks of the conversation were in the physical vicinity of the dyads led them to use 
that shared frame of reference rather than use linguistic devices from the academic register 
to complete the relatively complex task. It is suggested that this finding does not necessarily 
make the marble slide construction task unfit for our research purposes. On the contrary, we 
might argue that this task differentiates between parents who do seize a ‘hands-on’ activity 
such as block building as an opportunity to engage in rich discourse about the task, and 
parents who do not utilise language during such activities.
 Despite the fact that the mealtime conversation elicited high rates of lexical 
academic register features, the input during the structured tasks correlated most strongly 
with children’s vocabulary. This finding suggests that the words used during the structured 
‘school-like’ tasks are of importance for child vocabulary and more relevant for the academic 
register. This does not follow however from our word frequency analysis, in which parental 
use of more sophisticated words was related to vocabulary. In general, the relationships 
between parents’ use of low-frequency words and children’s vocabulary scores were moderate 
and insignificant. Moreover, both negative and positive associations were seen, instead of 
the expected positive relationships. Even though limitations in our sample may have caused 
this result, we could not convincingly demonstrate that words used during the structured 
tasks was of greater importance than the words used during the mealtime conversation for 
child vocabulary growth.
 Not all lexical academic register features were subject to change over the period 
studied. Lexical diversity in the parents’ input appeared to be stable over time, but lexical 
density was subject to both increase and decrease. While we expected parents to show a 
steady increase of packing information into clauses as children grew older, they also 
showed a decrease in lexical density. This was possibly due to the use of more function 
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words, as sentences in the input increased in length (see also Chapter 4). It is likely that this 
combination of increase and decrease is related to the child’s developmental stage, a concept 
known as fine tuning (cf. Pine, 1994), a term that describes how caregivers are sensitive to 
their children’s (non)comprehension, and adapt their own speech accordingly by reducing or 
increasing complexity. Parents’ use of specific reference to space and time remained stable. 
This result may have been influenced by the fact that parents varied largely with regard to 
their explicitness in reference.
 As expected, children showed more variation over time than their parents did, as 
they develop their language skills in various domains. However, increase in the use of lexical 
academic register features was never found in all activities. The activity greatly influenced 
the use of academic register features. Children showed an increase in lexical density when 
talking about the book their parents read to them, but none in the other tasks, including the 
mealtime conversation. Lexical diversity increased for the mealtime conversation, but not 
in the other tasks. The fact that many cases had to be excluded from the analyses may be an 
important factor though in this finding. With increasing vocabulary of the children, it is 
likely that their diversity in word choice also increases. This could not be concluded from our 
data, however, because often children produced too few tokens during the structured tasks 
for a reliable calculation of diversity. Children’s rate of specificity in references (i.e. their 
use of lexical cues to refer to space and time) changed over time, for two of the structured 
tasks: during the book reading task children became more specific in their references to 
space and during the marble slide children became more specific in their references to time. 
However, we stress again that re-inspection of the marble slide data showed that a very high 
proportion of the specific references to time involved the word ‘now’, but not a great variety 
of specific referential expressions. The reference ‘now’ was considered specific because in 
theory, ‘now’ can be indicated on a calendar. If, however, we would have considered ‘now’ to 
be deictic, on the grounds of  physical co-presence being required, there would have been no 
increase.
 It is worth noting that despite the fact that parents worked with the same materials 
with regard to the structured tasks, considerable variation was found among parents in 
the language they used to attain the same goal (i.e. describing a picture, reading a book, 
and successfully construct a marble slide out of blocks respectively). This underlines our 
conceptualisation of academic language as a gradient continuum (see Chapter 1). The 
assumption was that parents who approximate teachers on this continuum provide a more 
beneficial environment for their children by making their transition to school as smooth 
as possible. Such an influence of input to children’s performance should manifest itself 
in children’s outcome measures. Therefore, the relationships were examined between 
parents’ use of academic language features in the input during the interaction tasks, and 
children’s vocabulary scores — a well investigated predictor of school success. We did find 
positive associations between lexical diversity of parental input and children’s scores on a 
standardised vocabulary test, namely for the joint picture description task, the marble slide 
task and the book reading (the structured tasks), but scarecely for the mealtime conversation. 
Lexical sophistication of the input does not seem to be an explanation in our data, since the 
mealtime conversation in fact yielded the most low-frequency words. However, a substantial 
part of these low-frequency words found in the mealtime conversation was only considered 
low-frequency relative to the school-related input that had been used as a benchmark for 
this measure of sophistication. As a result, words not commonly found in school-related 
discourse are considered low-frequency. Re-inspection of the word lists generated for the 
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home data suggested that the book reading task and the picture task really yielded the most 
low-frequency words relevant to the academic register. This would again be in line with 
the general result that the lexical sophistication during the book reading task and the joint 
picture description task constructs a genre that is beneficial to vocabulary acquisition.
 Lexical density did not show any relationship to children’s vocabulary scores. 
It was hypothesised that parents who display higher lexical density and thus use many 
content words would stimulate their child’s vocabulary development. However, contrary 
to our expectations, an association between the proportion of content words and children’s 
vocabulary knowledge could not be established in our data. Again, as explained above, this 
finding might be explained by the fact that the little variation in lexical density amongst 
parents was not enough to reveal an association with the dependent variable, i.e., children’s 
vocabulary knowledge. We might conclude that lexical density is not as useful a variable 
for distinguishing between spoken registers as it is for distinguishing between spoken 
versus written registers. The low variability within lexical density, compared to considerable 
variability in all other lexical academic register features, probably reflects the fact that in 
spoken language we need a particular ratio of content words relative to function words 
that remains relatively stable as numerator and denominator simultaneously change. As 
the number of content words increases, the number of function words increases as well. 
However, the finding that parents and teachers produced significantly different values for 
lexical density does suggest that a continuum exists. Our findings can thus not be considered 
conclusive regarding this issue.
 Growth in vocabulary could be associated with lexical diversity of parental input. 
It might be possible to predict child vocabulary scores at a given time by lexical diversity 
of the input at a preceding measurement point. Using partial correlations and controlling 
for the preceding vocabulary score, only one result was significant, namely between lexical 
diversity of the input during the mealtime conversation at T1 and children’s vocabulary 
scores at T2. No further lagged effect of lexical input to children’s vocabulary knowledge was 
found. An explanation for this lack of association might lie in a low level of variance within 
the vocabulary growth rates of the children. There clearly is variance in the individual 
vocabulary knowledge level of the children, but it might be the case that their growth rates 
are fairly equal.
 To summarise, even though lexical academic register features were found in 
spontaneous speech in an informal activity, relationships between child vocabulary and 
parents’ academic-like lexical input were strongest for language input during structured 
tasks. Adopting the well-established status of child vocabulary as an invaluable condition 
for school success, the latter finding underlines that language use during informal education 
activities at home can be of importance for children’s successful transition to school.
 As a second measure of co-construction, we studied the relationship between 
parental lexical density and lexical diversity and children’s scores on an outcome measure 
of academic language proficiency (Scheele et al., submitted for review). Only parents’ 
lexical diversity was shown to be positively related to children’s scores on this measure. 
Children who were provided with more diverse language in spontaneous speech interaction 
(mealtime) performed better in a task where they were evaluated on their use of academic 
language while retelling a story. This relationship ceased to exist when children grew older, 
however. At the final measurement point, it was the diversity of the language input during 
the structured tasks that proved to be related to children’s performance on the academic 
language production task. It should be noted, though, that the relationships found were 
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moderate, indicating that many more variables influence children’s performance on the 
academic language task.
 It can be concluded that lexical features of the academic register can be found in 
interactions between parents and their young children. As was claimed in chapter 1, these 
lexical features contribute primarily to the theoretical variable field. The word choice, the 
variety of words used and the extent to which these words add to the linguistic explicitness 
of conversational content all determine what it is that is being talked about. More 
importantly, they determine how the meanings within the conversation are construed. The 
broad variations among both parents and children that we presented in this chapter indicate 
that speakers construe the field variable in different ways. Both structured ‘school-like’ 
activities and informal daily activities such as mealtime can be construed as more academic 
by realising higher rates of the articulated lexical features. Depending on their use of lexical 
academic register features, parents can be positioned alongside a language continuum that 
spans from informal language use to more formal language use. Interactions that provide the 
possibility of relying on a shared physical environment, such as a marble slide constructed 
out of blocks or a book without text, seem to be the least likely to elicit lexical academic 
register features. Alternatively, however, perhaps because in these tasks using the shared 
physical environment is the most obvious thing to do, they provide the most insight into the 
differences between parents: When parents consciously choose not to rely on the obvious 
(the physically present), but to let the activity take place in a rich linguistic context, they 
actively shape the field dimension of register to become more academic.




