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7 

Comparing language and 

executive functioning  

results 

7 Comparing language and executive functioning results 
This relatively more explorative chapter seeks to find an answer to 

the third of the three research questions, about the association 

between executive functioning and language in ADHD, SLI and TD 

children (Sections 3.3 and 3.4). 

 

The model of Tannock and Schachar (1996) predicts that pragmatic 

language measures are associated with measures of executive 

functioning. The literature review in Section 3.2.1 gave rise to the 

more specific prediction that inhibition will show the highest 

correlation with pragmatic language measures. Correlations between 

measures of grammar and executive functions were not specifically 

predicted on the basis of the model (also see Sections 3.3 and 3.4).  

 Section 7.1 presents the partial correlations between the various 

measures. Section 7.2 will elaborate on executive functioning in 

ADHD children with language problems on the one hand and in 

ADHD children with reading problems on the other hand (also see 

Section 5.7), and Section 7.3 will compare the measures in the 

ADHD, SLI and TD groups at an within-group and at an individual 

level. The findings will be summarized in Section 7.4. 
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7.1 Correlations between language and executive 

functioning measures 

We used the main outcome measures for language and executive 

functioning to examine the correlations. For language (see Sections 

5.5 and 5.6), these were the total number of plot elements in the 

frog-story (PE-number), the pragmatic composite in the children’s 

communication checklist (PC-CCC), the percentage of morpho-

syntactic errors in the frog-story (OMS-%), the items repeated 

correctly in the sentence imitation task (ZIT-correct), and the items 

repeated correctly in the non-word repetition task (NWR-correct). For 

executive functioning (see Section 6.2 and 6.3), the main measures 

were the stop signal reaction time (SST-SSRT – inhibition), the total 

between search errors (SWM-be – working memory), the total 

problems solved in minimal moves (SOC-psm – planning), the total 

errors 6/8 (IED-68 – cognitive flexibility) and percentage of persever-

ations after one minute (FPT-pp1 – non-verbal fluency).  

7.1.1 Pragmatics in relation to executive functioning 

 

 SSRT SWM-be SOC-psm IED-68 FPT-pp1 

PE-number -.27 .12 .01 -.04 .36 

CCC-PC .12 -.04 -.22 .01 -.13 

Table 7-1: partial correlations between the two main pragmatic outcome measures 
and the five main executive function outcome measures (controlling for IQ). All 
results are non-significant after Holm’s correction for number of correlations 

As Table 7-1 shows, a significant correlation between the pragmatic 

outcome measures on the one hand and the executive functioning 

measures on the other hand could not be established. The reported 

correlations are generally low, although the correlations with the 

measure for inhibition (SSRT), and the measure for non-verbal 

fluency (FPT-pp1) are a little higher. The lack of significant 
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correlations can be viewed as evidence against Tannock and 

Schachar's model (1996). 

7.1.2 Grammar in relation to executive functioning  

There is also no significant correlation between the grammatical 

outcome measures and the executive functioning outcome measures 

(see Table 7-2). The reported correlations are generally low, but 

somewhat higher for the inhibition measures (SSRT) and the 

cognitive flexibility measure (IED-68). This finding is in line with the 

general predictions.  

 

 SSRT SWM-be SOC-psm IED-68 FPT-pp1 

OMS-% .28 .09 -.20 .26 .04 

ZIT-correct -.31 -.15 .06 -.48 -.10 

NWR-
correct 

-.15 -.15 .05 -.17 .03 

Table 7-2: partial correlations between the three main grammatical outcome 
measures and the five main executive function outcome measures (controlling for 
IQ). All results are non-significant after Holm’s correction for number of 
correlations 

The outcome measure for the non-word repetition task was included 

in this table to complete the data presented, even though 

grammatical abilities are assessed only indirectly with this measure 

(see Section 2.1.2). Also, there could be an overlap between both 

repetition tasks (ZIT-correct and NWR-correct) and the working 

memory measure (SWM-be), because all tasks clearly involve 

memory. As it turned out, however, the correlation between the two 

repetition tasks on the one hand, and the working memory measure 

on the other hand is only -.15, and not significant. That is, there is no 

association between the verbal and the non-verbal working memory 

measures. This is counterintuitive, but in line with findings by for 

example Henry, Messer and Nash (2012). 
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As was noted before, in Chapter 5 and 6, the small number of 

children and the large variation in scores could also explain the non-

significant results. Therefore, we will take a closer look at the 

performance of individual ADHD children in Section 7.2.  

7.2 Executive functioning in ADHD sub-groups 

In order to further investigate the possible relationship between 

executive functioning and language, the sub-groups of the ADHD 

group will be used: with or without language problems (see Section 

5.7.1) and with or without reading problems (see Section 5.7.2). As 

was seen in these sections, the sub-groups are small, often leading 

to non-significant results. The raw scores will therefore also be 

interpreted. 

 

Executive functioning domain  
(outcome measure) 

ADHD+LP 
(n=13) 

ADHD-LP 
(n=10) 

Inhibition (SSRT) 324.55 
(78.92) 

298.00 
(60.78) 

Working memory (SWM-be) 
 
Planning (SOC-psm) 
 
Cognitive flexibility (IED-68) 
 
Non-verbal fluency (FPT-pp1) 

44.54 
(12.95) 
5.38 
(1.98) 
17.54 
(12.21) 
9.72 
(13.84) 

43.50 
(9.80) 
6.30 
(1.89) 
15.80 
(9.54) 
3.25 
(7.06) 

Table 7-3: main outcome measures in the domain of executive functioning in 
means and SD (between brackets) for ADHD+LP and the ADHD-LP groups. 
MANOVA not significant, Wilks’ !=.800, F(5,17)=.852, p>.05, "p

2=.20. Note that 
one child from the ADHD+LP groups is missing, and two from the ADHD-LP 
group, due to missing SSRT data (see Sections 4.5.1 and 6.1.1)  
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7.2.1 ADHD children with language problems 

The main executive functioning scores of the children in the 

ADHD+LP group and in the ADHD-LP group do not differ 

significantly (see Table 7-3).  

 As was discussed in Section 6.1, high scores on the measures for 

inhibition, working memory, cognitive flexibility and non-verbal 

fluency mean low performance. However, this is not the case for the 

planning measure, where a high score signals good performance. 

When looking at the raw figures, the ADHD-LP group outperforms 

the ADHD+LP group on all five outcome measures. This finding 

offers some support for the hypothesis of Tannock and Schachar 

(1996), in contrast to the results described earlier, in Section 7.1. 

The largest differences are on the measures for inhibition and non-

verbal fluency. Both ADHD groups also have lower scores compared 

to the SLI group (264.76 for inhibition, see Table 6-2 and 1.71 for 

non-verbal fluency, see Table 6-6).  

 

Executive functioning domain   
(outcome measure) 

ADHD+RP 
(n=8) 

ADHD-RP 
(n=18) 

Inhibition (SSRT) 337.73 
(73.73) 

299.82 
(68.88) 

Working memory (SWM-be) 
 
Planning (SOC-psm) 
 
Cognitive flexibility (IED-68) 
 
Non-verbal fluency (FPT-pp1) 

43.88 
(7.64) 
6.00 
(1.51) 
21.38 
(10.86) 
9.79 
(13.98) 

44.20 
(13.29) 
5.67 
(2.19) 
14.33 
(10.49) 
5.37 
(10.39) 

Table 7-4: main outcome measures in the domain of executive functioning in 
means and SD (between brackets) for ADHD+RP and the ADHD-RP groups. 
MANOVA not significant, Wilks’ !=.792, F(5,17)=.890, p>.05, "p

2=.21. Note that 
three children from the ADHD+RP group are missing, due to missing SSRT data 
(see Sections 4.5.1 and 6.1.1)   
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7.2.2 ADHD children with reading problems 

Comparing the main executive functioning scores of the children in 

the ADHD+RP group and in the ADHD-RP group with a MANOVA, 

there is no significant difference (Table 7-4).   

 When considering the raw figures of the ADHD+RP and ADHD-

RP groups, the scores on the working memory and planning tasks 

are very similar. There are greater differences on the inhibition and 

non-verbal fluency tasks, with both groups scoring worse than the 

SLI children, but the ADHD+RP group worst of all.  These findings 

resemble the findings is Section 7.2.1 with the ADHD+LP and 

ADHD-LP sub-groups, and can perhaps be explained by the 

considerable overlap between various sub-groups (see Section 

5.7.2). On the cognitive flexibility task however, the ADHD+RP group 

clearly outperforms the ADHD-RP group. Moreover, the ADHD-RP 

group also does a little better than the SLI group (14.68, see Table 

6-5). This was not the case for the ADHD+LP and ADHD-LP groups, 

and can, as of yet, not be explained.  

 

In Section 7.3, we will first take a closer look at the performances 

within the three groups and within individual children (cf. Sections 

5.5 and 6.2).  

7.3 Comparisons of the language and executive 

functioning measures   

In previous sections we compared the percentages of children in the 

three groups that scored badly, well or within the normal range in 

the two different domains, language and executive functioning (see 

Sections 5.5.1 and 6.2.1). These figures will be brought together in 

Section 7.3.1 to compare the results in the two domains. Section 

7.3.2 considers individual performances in the two domains (see 

Sections 5.5.2 and 6.2.2). This is elaborated upon in Section 7.3.3, 
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where individual performance will be compared on three outcome 

measures that are relevant to the model by Tannock and Schachar 

(1996).   

7.3.1 Within-group comparisons 

Table 7-5 is a combination of totals from Table 5-11 and Table 6-7.  

 

 
 

ADH 
≤-1 

ADH 
≈0 

ADH 
≥+1 

SLI 
≤-1 

SLI 
≈0 

SLI 
≥+1 

TD 
≤-1 

TD 
≈0 

TD 
≥+1 

Lanugage 9% 82% 9% 36% 63% 1% 5% 74% 21% 

EF 22% 68% 10% 14% 75% 11% 12% 66% 22% 

Table 7-5: overview of total scores (percentages) within the ADHD, SLI and TD 
groups, with the five main outcome measures combined, per domain (language 
and executive functioning (EF)). Cf. Table 5-11 and Table 6-7 

Comparisons at this general level underline the findings reported 

earlier in Sections 5.5.1 and 6.2.1. There are more SLI children with 

low scores in language and more ADHD children with low scores in 

executive functioning. There are more TD children with good scores 

in both domains. TD children have a higher percentage of below 

average scores for executive functioning outcomes than for language 

outcomes. This is probably a reflection of the fact that executive 

functioning develops later than language.  

7.3.2 Individual comparisons 

Table 7-6 is a combination of the totals from Table 5-12 and Table 

6-8, and can be read in the same way, although the maximum 

number of scores is 10 instead of five.  
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Group 
+nr. 

Nr.    
≤-1 

Nr. 
≥+1 

Group 
+nr. 

Nr. 
≤-1 

Nr. 
≥+1 

Group 
+nr. 

Nr.    
≤-1 

Nr. 
≥+1 

ADH1 0 1 SLI1 3 1 TD1 0 2 

ADH2 1 0 SLI2 2 1 TD2 2 3 

ADH3 3 2 SLI3 1 1 TD3 1 2 

ADH4 0 1 SLI4 5 1 TD4 1 2 

ADH5 0 2 SLI5 2 2 TD5 0 0 

ADH6 0 2 SLI6 2 0 TD6 1 4 

ADH7 2 0 SLI7 0 1 TD7 1 4 

ADH8 0 1 SLI8 4 1 TD8 0 4 

ADH9 1 1 SLI9 2 0 TD9 0 2 

ADH10 6 0 SLI10 1 0 TD10 0 1 

ADH11 1 2 SLI11 7 0 TD11 0 1 

ADH12 2 1 SLI12 2 0 TD12 0 4 

ADH13 6 0 SLI13 4 0 TD13 0 1 

ADH14 3 1 SLI14 4 3 TD14 4 1 

ADH15 0 1 SLI15 2 0 TD15 1 2 

ADH16 0 1 SLI16 3 0 TD16 0 4 

ADH17 0 0 SLI17 2 0 TD17 2 1 

ADH18 1 0 SLI18 0 0 TD18 2 0 

ADH19 0 2 SLI19 1 1 TD19 0 4 

ADH20 1 1    TD20 0 3 

ADH21 0 1    TD21 2 1 

ADH22 3 1    TD22 2 1 

ADH23 4 0       

ADH24 1 2       

ADH25 2 1       

ADH26 4 0       

Table 7-6: overview of scores of individual ADHD (n=26), SLI (n=19) and TD (n=22) 
children. In each column, the scores reflect poor (left-hand side) versus good 
(right-hand side) performance, based on counts of z-scores being equal to or more 
than 1 SD from the mean. This is counted over the five most important outcome 
measures in each domain, that of language and that of executive functioning 
(max.=10). Cf. Table 5-12 and Table 6-8 
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Table 7-7 is derived from the figures in Table 7-6. It shows the 

percentage of children in the ADHD, SLI and TD groups that score 

≤-1 SD from the mean, that is, have a poor performance on either 

none of the 10 global outcomes, on four to six outcomes, or on six 

or more outcomes. The same options are also displayed for the 

scores that are ≥+1 SD from the mean. Thus, for example, the upper 

left cell reporting figures of the ADHD group shows that 59.5% of 

the ADHD children do not perform below average on any of the 10 

tasks. On the other hand, 29% perform below average on two to four 

tasks, and the remaining 11.5% are below average on more than six 

tasks. 

 

Scores  
 

ADH 
0 

ADH 
2-4 

ADH 
6-10 

SLI 
0 

SLI 
2-4 

SLI 
6-10 

TD 
0 

TD 
2-4 

TD 
6-10 

≤-1SD from 
mean 

59.5% 29% 11.5% 39.5% 45% 15.5% 70.5% 27.5% 2% 

≥+1SD from  
mean 

57.5% 42.5% 0% 76.5% 21% 2.5% 29.5% 59% 11.5% 

Table 7-7: percentage of ADHD (n=26), SLI (n=19) and TD (n=22) children that 
score, respectively, 0/10, 2-4/10 or 6-10/10 times ≤-1 SD from the mean, and, 
likewise, ≥+1 SD from the mean 

Table 7-7 shows that, when looking at the below-average scores, the 

ADHD and SLI children perform worse than the TD children. 

However, when comparing the ADHD and SLI groups, the SLI group 

is more impaired, i.e. has more scores in the 2-4 and 6-10 

categories. Likewise, when looking at the above average scores, it is 

clear that the ADHD and SLI children perform worse than the TD 

children and that from the two clinical groups, the ADHD group 

outperforms the SLI group. However, in the ADHD group as well as 

in the SLI group (although in the latter less so than in the former), 

there are a substantial number of children that perform relatively 

well. This should be borne in mind alongside the poor performance. 
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7.3.3 Grammar and pragmatics in relation to executive functioning  

Section 7.1 showed that there were no significant correlations 

between executive functioning and language measures, neither in the 

grammatical nor in the pragmatic domain. According to the model 

by Tannock and Schachar (1996), this was expected in the case of 

grammar, but not in the case of pragmatics.  

 In addition to the within-group and individual comparisons in the 

preceding sections, we now want to take a closer look at individual 

performances on the outcome measures that are of particular 

interest when evaluating the model by Tannock and Schachar (1996). 

That is, we will compare the most informative outcome measures, in 

the domain of executive functioning and in the domain of language 

(pragmatics and grammar). The decision which measures these are, 

is based on what we have found so far in this thesis, both in the 

literature part, and in the empirical part. We chose the measure of 

inhibition (SSRT) for the domain of executive functioning. For the 

domain of pragmatics, we chose the pragmatic composite of the 

children’s communication checklist (PC-CCC) and for the domain of 

grammar, the percentage of morpho-syntactic errors in the frog-story 

(OMS-%). The z-scores of the children are again classified in either 

relatively bad (≤-1 SD below the mean), or relatively good 

performance (≥+1 SD equal to or above the mean). All other scores 

are considered normal (See Table 7-8). 

 Because the model by Tannock and Schachar (1996) seeks to 

explain performance in children with ADHD, the scores of the 

children with ADHD will be explored in most detail. Among the 

ADHD children, 17 out of 23 score in the normal range of SSRT 

scores. This unexpectedly good performance was discussed before 

(for example in Section 6.2.2). However, in comparison with the SLI 

and TD groups, the ADHD group still contains most children with 

lower than normal SSRT scores. Out of these six ADHD children, 

Proefschrift_EP_def_na eerste drukproef.docx.pdf   170 10/14/12   12:47 PM



 
Comparing language and executive funcioning results | 153 

two also have low PC-CCC scores, but the other four perform in the 

normal range.  

 
A SSRT PC OMS SLI SSRT PC OMS TD SSRT PC OMS 

A1 0 0 0 S1 0 0 ≤-1 T1 0 ≥+1 0 

A2 0 0 0 S2 0 0 ≤-1 T2 0 ≥+1 0 

A3 - ≤-1 0 S3 ≥+1 - ≤-1 T3 0 0 0 

A4 0 0 0 S4 ≤-1 0 ≤-1 T4 0 0 0 

A5 0 ≥+1 0 S5 ≥+1 0 0 T5 0 0 0 

A6 0 0 0 S6 0 0 ≤-1 T6 0 ≥+1 ≥+1 

A7 - 0 0 S7 0 - 0 T7 0 ≥+1 ≥+1 

A8 0 0 0 S8 ≥+1 0 ≤-1 T8 0 ≥+1 0 

A9 ≤-1 0 0 S9 0 0 0 T9 ≥+1 0 0 

A10 ≤-1 ≤-1 0 S10 0 0 0 T10 0 0 0 

A11 0 ≤-1 0 S11 ≤-1 ≤-1 0 T11 0 0 0 

A12 0 ≤-1 0 S12 0 0 ≤-1 T12 ≥+1 ≥+1 0 

A13 ≤-1 ≤-1 0 S13 0 - ≤-1 T13 0 0 0 

A14 ≤-1 0 0 S14 0 - ≤-1 T14 ≤-1 ≥+1 0 

A15 0 0 ≥+1 S15 0 0 0 T15 0 ≥+1 0 

A16 0 0 0 S16 0 0 0 T16 ≥+1 ≥+1 0 

A17 0 0 0 S17 0 - ≤-1 T17 0 0 0 

A18 - 0 0 S18 0 0 0 T18 0 0 0 

A19 0 0 0 S19 ≥+1 0 0 T19 0 0 ≥+1 

A20 0 0 0     T20 0 0 0 

A21 0 0 0     T21 ≤-1 ≥+1 0 

A22 ≤-1 0 0     T22 0 0 0 

A23 ≤-1 0 ≤-1         

A24 0 ≤-1 0         

A25 0 0 0         

A26 0 0 0         

Table 7-8: overview of scores (inhibition: SSRT; percentage of morpho-syntactic 
errors in the frog-story: OMS-%; pragmatic composite of the children’s 
communication checklist: PC) of individual ADHD (A - n=23), SLI (S - n=14) and TD 
(T - n=22) children. ≤-1= z-score lower than or equal to 1 SD from the mean, ≥+1= 
z-score above or equal to 1 SD from the mean; 0= z-scores between 1 SD below 
and 1 SD above the mean;  - =missing variable (see Section 4.5.1) 
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We expected that all children with inhibition problems would 

perform poorly on a measure for pragmatics. Furthermore, out of 

the same six children, one had an unexpectedly low OMS-% score, 

whereas five performed in the normal range. Not one of the six 

children had low scores in both language domains. These findings 

reflect the lack of significant partial correlations in Section 7.1 and 

thus fail to confirm Tannock and Schachar’s model. We will come 

back to this issue in Section 8.3. 

7.4 Summary of relation between language and execu-

tive functioning  

This chapter focused on the third of the three research questions of 

this study, which was previously discussed in Sections 3.3 and 3.4:  

 

Is there an association between executive functioning and language 

measures in children with ADHD, children with SLI and typically 

developing children?  

 

Section 7.1 described the results of the partial correlations between 

the various executive functioning and language measures. Results 

from the ADHD, SLI and TD groups were taken together. Significant 

correlations were not found; neither between executive functioning 

and pragmatics, nor between executive functioning and grammar.  

 Section 7.2 elaborated on executive functioning in ADHD children 

with or without language problems as well as ADHD children with 

or without reading problems. Although not significantly so, the 

ADHD+LP group in general had worse executive functioning results 

than the ADHD-LP group, and likewise, than the SLI group. We 

found a similar pattern for the ADHD+RP and ADHD-RP groups.  

 Section 7.3 compared the measures at a within-group and at an 

individual level. At a within-group level, it was found that SLI 
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children’s scores often were the worst for the language measures, 

and that ADHD children’s scores often were the worst in the case of 

executive functioning scores. TD children’s scores generally were the 

best, in both cases. At an individual level, and combining results of 

both language and executive functioning measures, it was found that 

the ADHD and SLI children performed worse than the TD children. 

Comparing the ADHD and SLI group, the latter group was generally 

impaired on more outcome measures.  

 

The results from this study generally do not support the model by 

Tannock and Schachar (1996). The correlations between executive 

functioning and pragmatics, a key prediction from the model, were 

not significant (Section 7.1). When we looked at the individual 

children within the ADHD group, we did find that ADHD+LP 

children performed worse than ADHD-LP children on measures of 

executive functioning, although not significantly so (Section 7.2). 

This finding would be in favor of Tannock and Schachar’s model. 

However, different language measures were used in these sections. 

In Section 7.1, the focus was on measures of pragmatics, and in 

Section 7.2, the focus was on more general language measures, 

encompassing both grammar and pragmatics. Tannock and 

Schachar (1996) speak specifically of the relationship of pragmatics 

and executive functioning, so the results from Section 7.1 are most 

informative, although more research with bigger groups is certainly 

necessary. The results from Section 7.2 might then be better 

explained in terms of double deficiencies, and the impact that these 

may have on other aspects of functioning.  
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