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Introduction

Relative clauses (RC) have been the subject of a long line of research in language acquisition and processing,

as well as in linguistic theory. In lieu of a more technical definition, the term is best defined using an example. A widely

known example containing an RC is one of Harry Potter’s many nicknames: “the boy who lived.” The RC who lived is

modifying the noun the boy either by providing essential information that delimits the boy being referred to (i.e.,

Voldemort attacked multiple boys; only Harry survived) or by providing supplemental information that does not delimit

the boy being referred to (i.e., Voldemort attacked Harry but the latter survived). Any fan of the series can agree that this

nickname simply adds supplemental information—that Voldemort’s Killing Curse failed, and thus, Harry lives. This

study, however, concerns the former, the type that restricts the possible interpretation of what is being referred to.

J.K Rowling’s best-selling series aside, the fascination with this linguistic phenomenon is best captured by

Arnon (2010) when she characterizes RC-production and comprehension as a developmental milestone in language

acquisition because children would need to display their “mastery of recursion and an ability to use and understand

non-local dependencies” (p. 27). Despite how cognitively taxing it is to process these structures, most of the studies,

inferring from children’s accuracy, have suggested that children produce and comprehend the first types of RCs well

above chance quite early—generally around 3 to 6 years of age. By 6 to 8 years, children often perform comparably to

adults (Adani, 2011; Arnon, 2005, 2010; Corrêa, 1995; Gutierrez-Mangado, 2011; Hamburger & Crain, 1982; Kidd &

Bavin, 2002; Özge, Marinis, & Zeyrek, 2008; Rahmany, Marefat, & Kidd, 2011, among others). In other words, these

studies suggest an early point at which child and adult grammars converge.

This paper aims to expand the description of RC-acquisition by analyzing the comprehension of such

constructions in child and adult speakers of Tagalog. Little or no work has been done on Philippine-type RCs from an

acquisition and/or processing point of view; this represents one of the gaps in the literature. The models of language

acquisition and processing have been developed from an extremely skewed sample, that is, mostly with English and

other Western languages, and a handful of East Asian languages in mind (Hawkins, 2007; Jaeger & Norcliffe, 2009).

Thus, the psycholinguistic literature can greatly benefit from investigating languages that are typologically different

from the languages upon which most of the theories are built. Philippine languages are verb-initial, exhibit rich verbal

agreement morphology, and have three possible positions of the head noun in RC-formation. Tagalog serves as a good

test language to determine the extent to which these models are general theories of language acquisition and processing,

and the extent to which these are models skewed by the limited sample.
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This paper also wishes to demonstrate that using only one measure to assess RC-comprehension is problematic

and paints an incomplete picture of the trajectory of RC-acquisition specifically, and of language acquisition more

generally. This is yet another gap in the literature, as the conclusion that child and adult grammars converge early was

derived solely from children’s accuracy. This paper maintains that this should be taken with a grain of salt, as this could

be a gross overestimation of the child’s capacity and therefore, the trajectory of RC-acquisition as well, especially when

other measures like reaction times and error-types can now easily be taken into consideration.

The aims outlined above can then be translated into three research questions; these are provided below:

1. At what point will children’s accuracy mirror that of adults?

2. At what point will the rate at which children process RCs pattern like that of adults?

3. At what point will the types of errors children make pattern like those of adults?

Methods

Participants

Thirty-one children, ranging from 4 to 14 years of age, were recruited. They were then subdivided into 3 age

groups: 4–6, 7–9, and 10–14. They were all born and raised in the Greater Metro Manila area, but were residing in Las

Piñas City at the time of testing. Ten adults, 18 to 27 years of age, were also recruited to serve as control. Like the

children, they were all born and raised in the Greater Metro Manila area, but were residing in Las Piñas City at the time

of testing. They were of comparable socio-economic status. Refer to Table 1 in the Appendix for the descriptive

summary of the participants.

Materials and Procedure

E-Prime 2.0 (Schneider, Eschman, & Zuccolotto, 2012) was the computer program used to construct the

experiment and present the stimuli in a randomized order. There were a total of 37 items: the first 7 served as training

items; the remaining 30 were experimental items. Their task (Arnon, 2005, 2010) was to pick the referent that best

responded to the question containing the RC introduced by the frame nasaan ang... ‘where is ...’, by pressing the correct

key associated with it. The materials involved pictures of reversible actions, that is, they could be performed by either of

the two animate participants. Fifteen verbs appeared twice—once in an RC that targeted the agent (i.e., the doer) of the

embedded verb, and then once again in an RC that targeted an animate non-agent.

The sentences were presented auditorily to eliminate literacy as a confound (Polinsky, 2011). Each stimulus

item involved two parts: the first presented a picture of the first participant with an audio that provided the context; and

the second presented the question containing the RC, and two sets of pictures with four possible referents. Correct and

incorrect responses were coded. Further, incorrect responses were coded based on error-type: a) a reversal-error is when

the wrong thematic role is assigned to the head noun; b) an agent error is when a non-modifying interpretation is chosen;
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and finally, c) an other-error is when the wrong head noun but the correct thematic role is chosen. Refer to Figures 1 and

2 in the Appendix for a sample experimental item.

Results and Discussion

Accuracy

R (R Core Team, 2012) and lme4 (Bates, Maechler & Bolker, 2012) were used to perform a mixed logit

analysis of the relationship between accuracy, age group, and agentivity of the extracted nominal. As fixed effects, the

dummy coded age-group vector with adults as the reference group, and the binary-coded NONAGENT variable and the

interaction terms were entered into the model. Refer to Table 2 in Appendix for the coding mechanism of the age group

vector. As random effects, intercepts for subjects and items were used, as well as by-subject and by-item random slopes

for the effect of agentivity. Likelihood ratio tests of the full model with the effect in question against the model without

the effect in question were used to obtain p-values. Refer to Table 3 and Figure 3 in the Appendix for the regression

coefficients and graphical representation of the results, respectively.

The b-coefficient of the constant here reflects the mean log-odds of the reference group when interpreting agent

RCs. When it is exponentiated, its exp(b) is 10.66, which suggests that for every 10 to 11 correct responses, adults

provide 1 incorrect response. This is considered to be statistically significant. The b-coefficient AGE4TO6 represents the

difference in log-odds between 4 to 6 year olds’ accuracy in processing agent RCs and adults’ accuracy doing the same.

When it is exponentiated, the exp(b) is .10, which suggests that for every correct response 4 to 6 year olds provided,

adults provided 10. This is considered to be statistically significant. Similarly, the b-coefficient of AGE7TO9 represents

the difference in the log-odds between 7 to 9 year olds’ accuracy in processing agent RCs and adults’ accuracy doing the

same. When it is exponentiated, the exp(b) is .57, which suggests that for every 6 correct response 7 to 9 year olds

provided, adults provided 10. This is not considered to be statistically significant. Finally, the b-coefficient of

AGE10TO14 represents the difference in the log-odds between 10 to 14 year olds’ accuracy in processing agent RCs and

adults’ accuracy doing the same. When it is exponentiated, the exp(b) is .79, which suggests that for every 8 correct

response 10 to 14 year olds provided, adults provided 10. This is not considered to be statistically significant.

The mixed logit analysis suggests that children become as accurate as adults in comprehending agent relative

clauses around seven to nine years of age. This is consistent with what is found in the literature; around that time, there

is a developmental plateau when children start performing comparably as adults. However, as it will

Reaction Times

R (R Core Team, 2012) and lme4 (Bates, Maechler & Bolker, 2012) were used to perform a linear

mixed-effects analysis of the relationship between reaction time (RT), age group, and agentivity of the extracted

nominal. As fixed effects, the binary-coded NONAGENT variable and the dummy coded age-group vector with adults as

the reference group, and the interaction terms were entered into the model. As random effects, intercepts for subjects
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and items were used, as well as by-subject and by-item random slopes for the effect of agentivity. Likelihood ratio tests

of the full model with the effect in question against the model without the effect in question were used to obtain

p-values. RT had a positive skew, so a natural log transformation was applied. Refer to Table 4 and Figure 4 in the

Appendix for the regression coefficients and graphical representation of the results, respectively.

The b-coefficient of the constant, when exponentiated, provides the mean RT of adults in comprehending agent

RCs. Its exp(b) is 1118.79, which suggests that adults took about a little over a second to respond correctly. The rest of

the coefficients are interpreted in terms of percent-increase or percent-decrease, depending on the sign of the

b-coefficient (Wooldridge, 2012). The b-coefficient of AGE4TO6 reflects the difference in log-RT between adults and 4

to 6 year olds when processing agent RCs, which suggests that there is a 115% increase in RT from when adults process

agent RCs to when 4 to 6 year olds do the same. This is considered to be statistically significant. The b-coefficient of

AGE7TO9 reflects the difference in log-RT between adults and 7 to 9 year olds when processing agent RCs, which

suggests that there is a 53% increase in RT from when adults process agent RCs to when 7 to 9 year olds do the same.

This is considered to be statistically significant. AGE10TO14 reflects the difference in log-RT between adults and 10 to

14 year olds when processing agent RCs. The b-coefficient suggests that there is a 22% increase in RT from when adults

process agent RCs to when 10 to 14 year olds do the same. This is not considered to be statistically significant.

The linear mixed-effects analysis suggests that seven to nine year olds, while as accurate as adults, still take a

significantly longer time to process agent RCs. Only ten to fourteen year olds process agent RCs at the same rate as

adults do. Already a different picture of the trajectory is seen when reaction times are considered.

Error-types

A one-way MANOVAs was conducted to investigate the effect of age group on error-type. Error-type is a latent

variable consisting of three dependent variables: the number of agent-errors (AE), of reversal-errors (RE), and of

other-errors (OE). There was a statistically significant difference among the groups on a linear combination of the

dependent variables: F(9,108) = 3.27, p = .001, Pillai’s trace = 0.64, η2
p = .21, Power = .98. The significance of this

multivariate test simply means that an effect of age group can be detected when the three error-types in agent RCs are

lumped together. The power indicates that the sample size is sufficient enough to detect any effects. Refer to Table 5 and

Figure 5 in the Appendix for the descriptive summary of the error-types and graphical representation of the results,

respectively.

When the results for the dependent variables were considered separately for age group, only two of the

variables, RE and AE, reached statistical significance, using a Bonferroni adjusted α-level of .017: RE, F(3,37) = 5.73,

p = .003, η2
p = .32, Power = .93; AE, F(3,37) = 6.28, p = .001, η2

p = .34, Power = .95; OE, F(3,37) = 3.65, p = .021, η2
p

= .23, Power = .75. The significance of these separate univariate tests simply mean that an effect of age group can be

detected in RE and AE. The non-significance of OE could be attributed to not having a large enough sample size, as
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suggested by the power of .75 (cf. a power of .80, which is the standard in the social sciences). Thus, in order to see

whether there truly is an effect of age group in the OE, a bigger sample is needed.

Post hoc comparisons indicate that the mean number of reversal-errors that 4 to 6 year olds make is

significantly greater than that of 10 to 14 year olds (p = .01) and that of adults (p = .004); it is comparable to that of 7 to

9 year olds (p = .06), however. Interestingly, the mean number of reversal-errors that 7 to 9 year olds make is also

comparable to that of 10 to 14 year olds (p = 1.00) and that of adults (p = 1.00). The mean number of reversal-errors

that 10 to 14 year olds is comparable to that of adults (p = 1.00). They also indicate that the mean number of

agent-errors that 4 to 6 year olds make is significantly greater than that of 7 to 9 year olds (p = .02), that of 10 to 14 year

olds (p = .008), and that of adults (p = .003). The rest of the groups made comparable number of agent-errors (p = 1.00

for all the remaining pairwise comparisons). As for the number of other-errors children make, this error-type did not

reach statistical significance but was trending towards significance at the adjusted α-level of 0.017. If the unadjusted

α-level of 0.05 is considered, the trend seen in agent-errors apply here as well.

The multivariate analysis of variance investigating the effect of age group on the types of errors made suggests

that while the number of agent-errors that children make significantly decrease at adult-levels around seven to nine years

of age, the number of reversal-errors does not seem to do so at the same rate. Around seven to nine years of age, the

number of reversed thematic assignments seems to still be in an intermediary stage—in between that of four to six year

olds, and those of ten to fourteen year olds and adults. It has decreased enough to be at comparable levels as that of the

ten year olds and adults. However, it has not yet decreased enough because it still remains at a comparable level as that

of four to six year olds. Interestingly, the difference between number of reversals four to six year olds make and those of

ten to fourteen year olds and adults are significantly different. As for the number of other-errors children make, this

error-type did not reach statistical significance but was trending towards significance at the adjusted α-level of 0.017.

Had there been a bigger sample size, the same trend seen in agent-errors would likely have been observed.

In sum, it becomes even more apparent that when error-types are considered, the grammars of seven to nine

year olds have yet to converge with the grammars of adults; only those of ten to fourteen year olds have.

Conclusion

Over all, these findings are somewhat different from what is suggested in the literature. Yes, the point at which

children become as accurate as adults remains consistent. However, when a more fine-grained assessment is conducted

by considering reaction time and error-type, a different picture of the trajectory emerges. It reveals a later, and a much

more piecemeal course of RC-acquisition. In light of this, it is difficult to ascertain whether the previous studies had

accurately assessed the trajectory and the point at which child and adult grammars are said to converge; these studies

might have over-estimated the capacity of the child. Ultimately, more studies that use a finer-grained assessment need to

be conducted.
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Appendices: Tables and Figures

Table 1: Descriptive summary for each age group
Age group N M SD
4-6 11 5.00 0.89
7-9 11 8.27 0.90
10-14 9 11.11 1.45
Adults 10 22.20 2.70

Table 2: Coding of age groups
Age group AGE4TO6 AGE7TO9 AGE10TO14
4–6 1 0 0
7–9 0 1 0
10–14 0 0 1
Adults 0 0 0

Table 3: Mixed logit regression coefficients with adults as reference groups
Variables b SE χ2(1) p Exp(b)
Constant 2.37 .45 23.65 < .001 10.66
AGE4TO6 -2.34 .51 16.71 < .001 .10
AGE7TO9 -.56 .53 1.04 .31 .57
AGE10TO14 -.23 .58 .17 .68 .79

Table 4: Linear mixed-effects regression coefficients with adults as reference groups
Variables b SE χ2(1) p Exp(b)
Constant 7.02 .19 80.87 < .001 1118.79
AGE4TO6 1.15 .22 23.58 < .001 –
AGE7TO9 .53 .21 6.49 .01 –
AGE10TO14 .22 .22 1.06 .30 –

Table 5: Descriptive summary of error-types for agent RCs
Age group

4 to 6 7 to 9 10 to 14 Adults
(N = 11) (N = 11) (N = 9) (N = 10)

Reversal-errors
M 3.64 1.50 1.22 1.00
SD 2.62 1.08 .97 .82

Agent-errors
M 2.55 .60 .33 .20
SD 2.58 .70 .50 .42

Other-errors
M 2.09 .40 .67 .60
SD 1.97 .70 .71 .70
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 AUDIO: Kumusta! Ako si Danny. Pumunta ako kina Tito Boy at Tito Girly.
Pagdating ko doon, may binibigyan ako ng mga regalo.

TRANSLATION: Hello. I’m Danny. I went to Uncle Boy and Auntie Girly’s place. When I got
there, I was giving out presents to people.

Figure 1: First slide of sample experimental item using bigay ‘give’ targeting non-agent nominal.

 AUDIO: Nasaan ang bisitang binibigyan ko ng regalo?
TRANSLATION: Where is the visitor to whom I was giving a present?

Figure 2: Second slide of sample experimental item using bigay ‘give’ targeting non-agent nominal.

Figure 3: Accuracy of each group Figure 4: Mean RT of each group Figure 5: Error-types of each group
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