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Number development and children with specific language impairment

How children develop competence with numbers and why they differ so much in their progress are important questions whether one is concerned with numeracy, the skills and knowledge for dealing with numerical information in everyday life, or mathematics, the sciences dealing with the logic of quantity, shape, and arrangement.

The study of number development in children with specific language impairment (SLI) has the potential to contribute both to understanding of the factors that influence children’s progress generally and to the knowledge base for professionals working with these children.

In this chapter we shall describe some further investigations of the group of children we have previously reported on (Cowan, Donlan, Newton, & Lloyd, 2005: Donlan, Cowan, Newton, & Lloyd, 2007). These further studies involved assessing understanding of monetary value, ordinality, and small number quantification.
Monetary value
Previous work on number in children with SLI (reviewed by Donlan, 1998, 2003) had indicated selective impairments: children with SLI showed impaired procedural skills, particularly in counting, from an early age but less impaired understanding of number, e.g. counting principles. Our investigations of children with SLI provided ample evidence of the continuing deficit in counting and calculation (Cowan et al., 2005). Our sample of 7- to 9-year-olds with SLI performed substantially below a group matched in nonverbal reasoning and age (AC) and no better than a language match group (LC), who were two years younger, on a test of count sequence recall and generation. The SLI and AC groups differed markedly on calculation problems. Only an SLI subgroup attending mainstream schools performed better than the LC group on addition and subtraction and this was limited to problems with sums and minuends less than 10. 

In contrast both SLI subgroups were much more successful than the LC group on tests of numerical principles (Donlan et al., 2007). Their position relative to the AC group varied with principle. They performed substantially below their peers on a test of place value knowledge involving real multidigit numbers but did not differ on a commutativity test using ‘Martian’ numbers. The discrepancy might result from the greater dependence of place value on knowledge of numbers obtained through familiarity with the count sequence. In contrast the commutativity test had been deliberately designed not to involve familiar numbers so that children’s application of the principle to addition in general might be assessed.
Another possibility is that commutativity in some form develops much earlier than place value and is less dependent on language. Comparisons of knowledge of principles and strategy use indicate children understand commutativity more than other principles and that understanding of commutativity precedes use of strategies that presuppose it, e.g. counting on from the second addend (min) (Canobi, 2004, 2005; Canobi, Reeve, & Pattison, 1998, 2003).  Siegler and Crowley’s (1994) study showed preschoolers who were yet to use min nevertheless judged it to be smart and differentiated it from illegitimate strategies that resembled it in yielding fast answers.

One early emerging competence that is related to place value is the understanding that the monetary value of a set of coins depends on both denomination and number of coins (Nunes & Bryant, 1996). We constructed a test of children’s understanding of monetary value that derived from Nunes and Bryant (1996)’s tests of relative value.
Ordinality 
Ordinality is involved in being able to order a set of items and co-ordinate this with seriation of another set (Piaget, 1952), and knowing how to use ordinal number words to label items in a series (Beilin, 1975). Clearly, the acquisition of ordinal number words is likely to be affected by linguistic ability. Seriation seems inherently nonverbal and, indeed, monkeys are suggested to have some ability (McGonigle & Chalmers, 1992). Nevertheless, seriation ability in children appears to be important in predicting number-line and number language comprehension in the early years (Kingma, 1984; Kingma & Zumbo, 1987). A previous study (Siegel, Lees, Allan, & Bolton, 1981) found preschoolers with linguistic impairments performed less well on a seriation task than age- and ability-matched controls, even though a nonverbal version was used. Whether this resulted from linguistic or working memory deficit is unknown. We devised three tasks:  ordering, where the child arranged a set of objects in order, ordinal labelling, where they had to identify an object in a verbally specified ordinal position, and seriation, where they had to use the position of an object in one series to find the corresponding object in another series.
Small number quantification


Dyscalculia is a specific problem with numbers that can have severe consequences on children’s mathematical development. Butterworth (2005) has argued that defects in development of a module specific to small numbers can give rise to dyscalculia. He has drawn on evidence from studies of infant numerosity, animal studies, and neuropsychological cases.  Landerl, Bevan, and Butterworth (2004) described the number skills of a group of children identified on the basis of extremely poor performance on mathematical tests. They were nevertheless of normal intelligence and working memory and had no reading difficulties. 

Although the language problems of children with SLI are likely to impact on their number development, this does not entail that their language characteristics are solely responsible for their difficulties.  We therefore devised a small number quantification task and used data from it to compare the groups and also to reanalyze the data in Cowan et al. (2005) to determine whether small number quantification explained additional variance between children after including the effects of working memory, reasoning, and language comprehension.  
The aims of this study are a) to  investigate whether the number skills of children with SLI differ from those of their typically developing peers, matched in nonverbal reasoning, and a group of younger typically developing children matched on language comprehension ;and b) to assess whether small number quantification accuracy accounts for additional  variation in number tasks beyond the other influences.

Method
Participants


The participants were the 167 children selected through the process described in Cowan et al. (2005). Descriptive statistics concerning the four groups (LC, children with SLI attending special schools, children with SLI attending mainstream schools, and AC are reported in Table 1 (reproduced from Cowan et al., 2005).
Experimental Tasks

Monetary value. This task assessed understanding of monetary value by requiring children to identify which of two cartoon characters had more money using British coins.  The size order of British coins used is as follows, from smallest to largest:  5p, 1p, 20p, 10p, 2p, and 50p. Following a practice session with feedback, the child received a series of trials. In a trial, each cartoon characters had coins of only one denomination. In one subtask, both characters had the same number of coins but these differed in denomination. These assessed the child’s understanding that value was independent of size of coin:  in five trials, the larger coin was more valuable (e.g. 10p v 5p), and in six trials, the smaller coin was more valuable (e.g. 2p v 10p). In the second subtask, the characters differed both in the denominations of coins and the numbers of coins. These assessed the child’s understanding that value was independent of number of coins and single coin denomination. In two trials, the character with the greater number of coins had more (e.g. three 5ps v one 10p). In six trials, the character with fewer coins had more (e.g. one 10p v four 2ps). The trials from both subtasks were randomly presented. These items formed a reliable scale with a maximum score of 20 (Cronbach’s alpha = .79, item-to-scale correlations ranging from .08 to .62). Low correlations resulted from some items being particularly easy with facilities greater than 95%.
Ordering. The ordering task required children to arrange a family of five cartoon squirrels in order of size. The actual size order differed from chronological age: the size order was, from largest to smallest, Daddy, Granddad, Mummy, Grandma (also called Nan), and Baby). Each squirrel was on a separate card. The experimenter introduced them in random order, named them and drew attention to their size. The child was then asked to place the squirrels in size order with the largest on the left. Children who were unsuccessful the first time were encouraged to try again. If the child was still unsuccessful, the experimenter arranged the squirrels in correct order. Scores out of two were derived by crediting the child with two points if they correctly ordered the squirrels on the first attempt, one point if they succeeded on the second attempt and zero if they did not succeed on either attempt. 

Ordinal labelling. The ordinal labelling task assessed understanding of ordinal number words by requiring children to point to the squirrel in a particular ordinal position. Overall, there were 8 items. After asking the child to point to the smallest and largest squirrels, the experimenter then asked the child to identify the second, third, and fourth largest and smallest. The order in which these were requested was randomised with the constraint that the correct squirrel was never the same on consecutive trials, e.g. the request for the second largest was never adjacent to the request for the fourth smallest. 


Seriation. This task assessed children’s ability to co-ordinate two series. With the squirrels arranged in order of size, the child was shown a series of pictures of items of clothing and asked to identify the item for particular squirrels. Each picture had five items of clothing, identical except in size, e.g. five pairs of socks. The items were not arranged in order of size on the pictures. The sizes of the items of clothing did not exactly correspond to the sizes of the squirrels to ensure successful matching was based on ordinal position. The experimenter would then point to a squirrel at one end, either Daddy or Baby, and ask the child which would they wear. The second question for a particular item of clothing would be about one of the intermediate sized squirrels (Granddad, Mummy, or Grandma).  Overall, there were 6 types of clothing, and so 12 questions. 


Ordinality scale. Items at the endpoints for the labelling and seriation tasks were almost always correctly answered so these items were excluded from the scale that was constructed. The scale comprised the ordering score, the six ordinal labelling items and the six seriation items that did not involve endpoints. These items formed a reliable scale with a maximum score of 14 (Cronbach’s alpha =  .71, item-to-scale correlations ranging from .12 to .45).

Small number.  Children were asked to judge the numerosity of displays of dots varying in number from 3 to 7. The displays were presented using a Dell Latitude L400 laptop computer running custom software written in visual basic. Each trial began with the presentation of a ‘smiley face’ fixation point in the centre of the screen, followed by a blank white screen for 500 msecs. The target display consisted of a number of dots simultaneously presented. Each dot appeared at one of 12 fixed locations equidistant from the fixation point. The duration of the display was 150 msecs. After presentation of the target display, a distractor screen of random ‘scribbles’ was shown for 1000 msecs. The screen cleared and a prompt asked “How many?” This stayed on the screen until a number was entered via the keyboard. After two practice trials, there were 20 trials, 4 of each numerosity, presented in a fixed random order. The computer recorded the response for each trial. The 20 items formed a reliable scale (Cronbach’s alpha = .74, item-to-scale correlations ranging from .07 to .48). 
Results

It was not possible to test one child with SLI on the monetary value task. Apart from that data collection was complete. The groups differed in accuracy on every task and derived scale: monetary value, F (3,162) = 25.27, p < .0005, η2 = .32; ordering, F (3,163) =  6.68, p < .0005, η2 = .11; ordinal labeling, F (3,163) = 12.41, p < .0005, η2 = .19; seriation, F (3,163) = 10.43, p < .0005, η2 = .16;  ordinality scale, F (3,163) = 22.03, p < .0005, η2 = .29; small number 3 items, F (3,163) =  6.24, p < .0005, η2 = .10; small number 4 items, F (3,163) = 4.94, p < .005, η2 = .08; small number 5 items, F (3,163) = 12.92, p < .0005, η2 = .19;  small number 6 items: F (3,163) = 4.03, p < .001, η2 = .07; small number 7 items, F (3,163) = 3.38, p < .05, η2 = .06; small number scale, F (3,163) = 14.11, p < .0005, η2 = .21. Table 2 reports task means and differences between groups.

We decided to use the scales for further analysis as they had reasonable reliability. Although the ordinality scale combines both the labelling and the seriation items it does not appear that the position of the SLI groups varies much whether verbal or nonverbal items are used. As Table 2 shows, both SLI groups perform worse than the AC group on both tasks and neither group performs better than the LC group.  
Table 3 shows the zero-order correlations between the background measures and the scales. The first set of multiple regressions were undertaken to determine whether the performance of children with SLI differs from that of their chronological peers (AC group) when relations between performance and curriculum coverage, working memory, receptive grammar and nonverbal reasoning are taken into account. In the multiple regressions, dummy variables are used which code the SLI Mainstream group as the reference group. The results are summarized in Table 4. The regressions were repeated excluding the SLI Special school group and the estimates of influence of the background measures were very similar.
To assess the contribution of small number ability to explaining variance on number tasks the multiple regressions reported in Cowan et al. (2005) were rerun with the addition of the small number scale as a predictor. The results are summarized in Table 5. 
Discussion

The results provide mixed support for the expectations based on previous research. We shall discuss each one separately.

Monetary value 

The monetary value task was supposed to assess understanding of principles and children with SLI were expected to outperform the younger LC group and possibly approximate the level of the AC group. In fact both SLI groups were less successful than the AC group and only the SLI Mainstream group performed better than the LC group. It may be that variation in task performance reflected differences in calculation skill rather than appreciation of principles. 
An alternative is that the presentation of the task caused difficulties for the SLI groups due to the demands it made on visuospatial processing. Corsi spans are supposed to assess the visuospatial sketchpad component of working memory. The SLI samples had lower Corsi spans than the AC group. Corsi span correlated with success on the task, see Table 3, and in the multiple regression uniquely accounted for variance, see Table 4.

Ordinality

Results on the ordinal labelling and seriation tasks bore out expectations based on Siegel et al.’s (1981) study with younger children with SLI. The children with SLI showed deficits compared to age-matched controls on all tasks whether or not these involved ordinal language. Almost all the AC group (53/57) successfully ordered the squirrels on their first attempt. In contrast only a few (4/11) SLI Special group and about three quarters (34/44) of the SLI Mainstream group were right first time. Even when the squirrels were correctly ordered for them, the groups differed substantially in identifying the squirrel corresponding to verbally specified ordinal positions. Whereas most (50/57) in the AC group made two or fewer errors on this verbal task, few (3/11) SLI Special and just over half (25/44) SLI Mainstream achieved similar success. The pattern differed little on the nonverbal seriation task: most (49/57) of the AC group made two or fewer errors but only 25/44 of the SLI Mainstream group did as well. The SLI Special group seemed to do better on this than the other tasks:  7/11 made 10 or more correct responses. The fluctuations of this small group are, however, consistent with random fluctuation. 
The multiple regression for this task indicated both nonverbal reasoning and language comprehension uniquely accounted for variance on the overall scale though the amounts accounted for are small (2% each) in both absolute terms and in relation to the overall R2 (42%). The disadvantage shown by the SLI groups on the seriation task indicates that whatever the seriation capabilities of nonverbal species, human seriation performance derives from linguistic resources. It is certainly more specific than ordering as all three working memory tasks require children to remember orders of stimuli and none of them accounted for as much variation.

Small number 
Group differences on this task were small: only the LC and AC groups differed reliability for every numerosity. SLI group performance was typically between the other groups.  In contrast, variation within group was considerable. Despite several substantial zero-order correlations  with the other variables,  differences in this task were not well accounted for by the variables entered in the multiple regression: the overall R2 was only 31%.  Corsi span made a significant unique contribution.  
In the task children saw arrays for a very limited time, 150 msec, and this was followed by a distracting visual display. This was intended to prevent children from counting the objects during or after the presentation. It may be that this manipulation was unsuccessful. Inspecting the times taken by children who were successful indicated that correct answers to five item displays were accompanied by longer response times, typically almost two seconds, than those to displays with fewer items, typically less than a second. So there is some uncertainty over the basis for children’s success on our small number task.

If the task procedure did succeed in discouraging counting then the processes might be subitizing and estimation. It is unlikely to be just subitizing because even in adults the upper limit is four items (Chi & Klahr, 1975). Also the increase in response times seems to argue against it.  Some form of analog-based estimation might underlie success with larger numerosities, such as Huntley-Fenner (2001) argued underlay the success of the children he studied on numerosities between 5 and 11. 

Whatever the basis it would seem to be important. In the reanalyses of the data reported in Cowan et al. (2005), small number performance made small but significant unique contributions to explaining variance on each skill. 
Finally on many number tasks our samples of children with SLI were performing very much below the level of their peers. Diversity within the samples was considerable with some performing at age appropriate levels but others very much below. It may turn out that SLI is a predictor of maths difficulty as much as it is of reading difficulty.  In the US approximately 40% of children with SLI will meet the criteria for reading difficulties (Catts, Fey, Tomblin, & Zhang, 2002). In contrast only 8% of typically developing children with similar nonverbal ability will do so. As the best estimate of the incidence of SLI in US children is only 7.4% (Tomblin, Records, Buckwalter, Zhang, Smith, & O’Brien, 1997), this does not mean that most children with reading difficulties will have SLI. It does indicate that children with SLI will be disproportionately represented in groups selected on the basis of reading difficulty.
What our work suggests is that it would be a mistake to assume that children with SLI are only at risk for reading difficulties. Some will feature in groups that combine both reading and maths difficulties. It is even possible that others may feature in groups with just maths difficulties.  Aram and Nation (1980) found maths skills were even more impaired than literacy skills in adolescents with SLI. Including assessments of linguistic skills in studies of low attaining groups would help to establish this. 
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Table 1 

Descriptive Statistics for the Groups on Nonverbal Reasoning (Raven), Language, Working Memory, and Instruction. 

	
	LC1
	SLI 

Special2
	SLI 

Mainstream3
	AC4

	Measure
	    M       (SD)
	   M        (SD)
	     M       (SD)
	  M        (SD)

	Age (in years)
	6.0a    (0.4)
	8.2b    (0.3)
	8.2b    (0.5)
	  8.2b     (0.3)

	Raven (Standard)
	106.6a  (10.9)
	102.3a    (9.1)
	103.2a (12.3)
	105.0a   (11.6)

	Raven (Raw score)
	18.4a   (4.0)
	23.6b   (2.9)
	24.3b   (4.8)
	25.0b    (4.5)

	Language
	
	
	
	

	   TROG (Standard)
	  94.5a    (7.2)
	80.4b   (4.9)
	80.9b   (6.5)
	101.0c   (11.6)

	   TROG (Raw score)
	11.7a    (1.7)
	11.1a   (1.4)
	11.6a   (1.7)
	16.0b     (1.8)

	Working memory
	
	
	
	

	   Forward span
	4.1a    (0.6)
	3.6b   (0.5)
	3.7b   (0.8)
	4.7c     (0.9)

	   Corsi span
	3.3a    (0.7)
	3.6ab  (0.7)
	3.6a   (1.0)
	4.0b     (0.6)

	   Backward span
	2.2a    (0.6)
	2.2a   (0.4)
	2.2a   (0.7)
	3.0b     (0.7)

	Instruction
	4.1a    (2.0)
	3.8a   (1.8)
	7.8b   (3.1)
	11.1c     (2.3)


Note.  Means in the same row that do not share a subscript differ significantly at p < .05 (Ryan-Einot-Gabriel-Welsch post hoc comparisons). LC = language control group; SLI = specific language impairment; AC = age control group. TROG = Test for Reception of Grammar.

 1 n = 55 (8 girls, 47 boys); 2 n = 11 (2 girls, 9 boys); 3 n = 44 (6 girls, 38 boys); 4 n = 57 (8 girls, 49 boys). 

Table 2 

Number Task Performance by Group

	Measure
	Maximum possible
	LC
	SLI Special
	SLI Mainstream
	AC

	Monetary value scale
	20
	15.62a  (2.78)
	15.18ab  (4.09)
	17.91b  (2.26)
	19.18c  (1.32) 

	Ordering  
	2
	1.42a  (0.83)
	1.36a (0.51) 
	1.61a  (0.75) 
	1.93b  (0.26) 

	Ordinal labelling
	8
	5.35a  (1.48) 
	5.00a   (1.26)
	5.66a  (1.49)
	6.79b  (1.28) 

	Seriation  
	12
	9.44a  (1.44) 
	9.73a   (1.56)
	9.84a  (1.66)
	10.96b  (1.45) 

	Ordinality scale
	14
	8.40a  (2.52)
	8.18a  (2.56)
	9.16a  (2.88)
	11.82b  (1.85)

	Small number 
	
	
	
	
	

	3
	4
	2.87a  (1.40)
	3.36ab (0.81) 
	3.39ab  (0.89) 
	3.68b  (0.54) 

	4
	4
	2.78a  (1.12)
	3.45ab (0.69) 
	2.95ab  (1.20) 
	3.47b  (0.85) 

	5
	4
	1.27a  (1.01)
	1.55ab (1.37) 
	2.09ab  (1.49) 
	2.68b  (1.17) 

	6
	4
	1.04a  (1.05)
	0.82a (0.87) 
	1.48ab  (1.00) 
	1.56b  (0.91) 

	7
	4
	0.56a  (0.71)
	0.55a (0.52) 
	0.59a  (0.82) 
	0.98b  (0.88) 

	Small number scale
	20
	8.53a  (3.32)
	9.73ab (2.61) 
	10.50bc  (3.68) 
	12.39c  (2.62) 


Note. For all groups, numbers entered are means with standard deviations in parentheses. Means in the same row that do not share a subscript differ significantly at p < .05 (Games-Howell or Ryan-Einot-Gabriel-Welsch post hoc comparisons depending on heterogeneity of variance)

Table 3

Correlations between Measures

	Variable 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1. Nonverbal reasoning 
	-
	.44
	.21
	.42
	.36
	.46
	.53
	.45
	.42

	2. Language comprehension
	
	-
	.56
	.35
	.52
	.56
	.48
	.57
	.40

	3. Forward span 
	
	
	-
	.18
	.46
	.28
	.26
	.37
	.27

	4. Corsi span
	
	
	
	-
	.28
	.32
	.43
	.38
	.37

	5. Backward span
	
	
	
	
	-
	.45
	.37
	.45
	.39

	6. Instruction
	
	
	
	
	
	-
	.51
	.46
	.40

	7. Monetary value
	
	
	
	
	
	
	-
	.55
	.45

	8. Ordinality
	
	
	
	
	
	
	
	-
	.48

	9. Small number
	
	
	
	
	
	
	
	
	-


Note. N = 167. Nonverbal reasoning is raw score on Raven's. Language comprehension is raw score on TROG. For coefficients greater than .20, p < .01; for coefficients greater than .26, p < .001.

Table 4

Summary of Simultaneous Multiple Regression Analyses on Scales
	
	Monetary value
	
	Ordinality
	
	Small number

	
	β
	sr2
	
	β
	sr2
	
	β
	sr2

	Nonverbal reasoning
	 .24**
	.03
	
	 .19*
	.02
	
	 .15
	

	Language comprehension
	 .14
	
	
	 .23*
	.02
	
	 .06
	

	Forward span
	 .01
	
	
	 .04
	
	
	 .06
	

	Corsi span
	 .19**
	.03
	
	 .12
	
	
	 .17*
	.02

	Backward span
	 .06
	
	
	 .12
	
	
	 .15
	

	Instruction
	 .08
	
	
	 .06
	
	
	 .05
	

	AC v SLI (M)
	 -.03
	
	
	 .11
	
	
	 .02
	

	LC v SLI (M)
	 -.19*
	.01
	
	 .01
	
	
	-.15
	

	SLI (S) v  SLI (M)
	 -.21**
	.03
	
	-.05
	
	
	-.04
	


Note. N = 167. SLI (M) is SLI Mainstream School. SLI (S) is SLI Special School. R2 =  .46 for Monetary value, .42 for Ordinality, and  .31 for Small number.

* p < .05. ** p < .01. 

Table 5

Summary of Multiple Regression Analyses of Number Tasks Reported in Cowan et al. (2005) including Small Number Task as Predictor
	
	Counting
	
	Addition combinations
	
	Basic calculation I
	
	Basic calculation II
	
	Story problems
	
	Transcoding
	
	Relative magnitude

	
	β
	sr2
	
	β
	sr2
	
	β
	sr2
	
	β
	sr2
	
	β
	sr2
	
	β
	sr2
	
	β
	sr2

	Nonverbal reasoning
	 .16*
	.02
	
	 .04
	
	
	 .26**
	.04
	
	 .17*
	.02
	
	  .15*
	.01
	
	.   .15**
	.01
	
	 .14
	

	Language comprehension
	 .22*
	.02
	
	 .02
	
	
	 .22*
	.02
	
	 .33***
	.03
	
	.28***
	.02
	
	 .26***
	.02
	
	 .11
	

	Forward span
	 .11
	
	
	 .09
	
	
	 .09
	
	
	 .07
	
	
	.12*
	.01
	
	-.02
	
	
	-.04
	

	Corsi span
	-.04
	
	
	 .15**
	.02
	
	 .05
	
	
	 .02
	
	
	.14**
	.01
	
	  .03
	
	
	 .15*
	.02

	Backward span
	 .12
	.01
	
	 .09
	
	
	 .13
	.02
	
	 .18*
	.02
	
	.03
	
	
	  .19***
	.02
	
	 .18*
	.02

	Instruction
	 .20*
	.02
	
	-.02
	
	
	-.06
	
	
	-.08
	
	
	.11
	
	
	  .20**
	.01
	
	 .12
	

	AC v SLI (M)
	 .25**
	.02
	
	  .28*
	.02
	
	-.04
	
	
	-.01
	
	
	.18*
	.01
	
	  .17*
	.01
	
	 .10
	

	LC v SLI (M)
	 .16*
	
	
	-.21*
	.02
	
	-.07
	
	
	-.09
	
	
	.03
	
	
	 -.02
	
	
	-.08
	

	SLI (S) v  SLI (M)
	 .04
	
	
	-.08
	
	
	-.10
	
	
	   -.16*
	.02
	
	-.06
	
	
	 -.05
	
	
	 .05
	

	Small number scale
	.17**
	.02
	
	 .17*
	.02
	
	.18*
	.02
	
	.20**
	.03
	
	.12*
	.01
	
	 .14**
	.01
	
	.17*
	.02


Note. N = 167. SLI (M) is SLI Mainstream School. SLI (S) is SLI Special School. Basic calculation I comprises addition and subtraction problems with sums and minuends less than 10. Basic calculation II consists of addition and subtraction problems with sums and minuends above 10 and less than 20. R2 =  .65 for Counting, .53 for Addition combinations, .45 for Basic calculation I, .55 for Basic calculation II, .67 for Story problems, .76 for Transcoding, and  .50 for Relative magnitude.

* p < .05. ** p < .01. *** p < .001.

