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Abstract

The main aim of this study is to investigate the language development of early years school children. It analyses the language of dizygotic twin girls and two singleton girls over a period of six months, in order to analyse any similarities and/or differences in the grammatical development of their language. The main focus of the study is to determine to what extent (if any) over-regularizations are present within their language and if so, with which types of word class they occur. This will be done through a series of experimental tasks, namely novel-word tests and irregular verbs tests. In addition to this, the subjects will be required to tell a story from a picture book. The research will investigate whether over-regularizations decrease over time and in doing so it will determine whether after 6 months the children have reached a similar stage of grammatical development. The study concludes that, at the start of the study over-regularizations are present to varying degrees in the language of all four of the subjects. This is more apparent in test like conditions as opposed to the elicitation of a narrative. Despite over-regularizations decreasing for the majority of the subjects over a period of 6 months, it is apparent at the end of the study that all four subjects remain at varying stages in their progression towards adult like grammar, with verb inflections appearing to be one of the most problematic areas of morphological inflection to acquire. The study also confirms that the language of the twins appears to reflect few similarities, none of which can conclusively be assigned to being a twin. 

1. Introduction to the study

1.1 Brief outline of the study

The aim of this study was to investigate the language of 4 early years schoolchildren in order to analyse any similarities and/or differences in the grammatical development of their language. Novel word tests and irregular verb tests were conducted at 3 monthly intervals over a period of 6 months, in order to see whether over-regularizations were present within their language and with which word classes they occurred most. The subjects were also required to tell a story from a picture book in order to compare and contrast whether similar results would be obtained under two different conditions, test-like conditions and spontaneous production. Therefore, a cross sectional and longitudinal analysis of the results was carried out in order to discuss the subjects’ grammatical morphology at pre-determined stages, in addition to over a controlled period of time.

1.2 Reasons for undertaking the study

My main reason for choosing to carry out the study was that it provided me with an opportunity to combine my main research interest, namely child language acquisition, with the additional interest of investigating the grammatical development of my own two children, the twins. Prior to the study, my own informal observations as a parent concluded that over-regularizations still appeared to be present to varying degrees within the language of the twins. Therefore, by undertaking a study that had previously undergone much research, over-regularizations, it gave me an opportunity to add an extra dimension to the research by considering any similarities and/or differences within the language of the 4 subjects and considering whether being a twin appeared to have any significant impact upon the findings.

1.3 Structure of the dissertation

Section 2 of the study contains a literary overview of the theories that frame over-regularization errors, namely Innatist and Connectionist theories, and how these relate to individual differences in child language development. It also provides the reader with an overview of some of the previously conducted research in the area of over-regularizations and also twin studies.

The remainder of this report, sections 3-5, consist of the study itself. Section 3 gives a thorough explanation of the methodological practices involved in collecting and analysing the data. Section 4 presents the cross sectional and longitudinal results. It also presents the adult-child and twin-singleton comparisons, before synthesising these results in section 5 (the discussion). Thus section 5 concludes the write up, by discussing the results of the study and suggesting possible ideas for future research.

2. Literature Review

2.1 Introduction to over-regularization errors

Most English verbs form their past tense in a regular way, by adding the suffix –ed. According to Pinker (1999:16) there are approximately 180 irregular verbs that form their past tense in other ways. Over-regularization errors are those in which a child inflects an irregular verb, such as run-ran, with the regular suffix (-ed) which results in errors such as runned. ‘After a period in which all the child’s past tense forms of irregular verbs are correct, the child begins to over-regularize’ Marcus et al (1992:129). This usually occurs between the end of the second and third year. Over-regularization errors continue into the early school years, albeit to a lesser degree. It is said to be the exception as opposed to the norm, resulting in an average error rate across children of approximately 4 per cent. The error rate might sometimes appear to be higher as ‘adults tend to overestimate the error rate because they remember the errors, which stick out like sore thumbs, and fail to notice the boring correct forms’ Pinker (1999: 199). 

2.2 Theories that frame over-regularization errors

Two main theories related to language and the mind have been proposed for why children over-regularize. One of these two theories is innatist and credits children with having an innate rule that enables them to form the past tense and plurals (section 2.2.1). The other of these two theories (as discussed in section 2.2.2) is a connectionist theory, and rather than crediting children with an innate rule, it suggests that children might analogise from words they already know. These theories will be discussed in further detail in the following sections of the report.

2.2.1 Innatist theory

(Probably) the most famous proponent of this theory was the linguist Noam Chomsky. Chomskians argued that ‘speakers have a generative grammar of their language – an explicit system of rules and definitions- stored somewhere in their mind or brain’ Ramsey et al. (1991: 289). This is often referred to as a ‘Universal grammar’.  Chomsky proposed that it was as a result of this innate grammar that children were able to learn a language despite being exposed to an impoverished sample of language, often referred to as the ‘poverty of stimulus argument’

The poverty of stimulus argument consists of four main arguments to suggest why language learning is innate. These are as follows:-

i) The input a child receives is degenerate, a large number of utterances are ungrammatical.

ii) Children can generate rules which the input alone would not be able to account for i.e. – ‘go – goed’.

iii) Language is not finite, yet the child learns it from exposure to a finite subset of language.

iv) Adults correct for the truth not grammaticality. However children grow up being able to lie and talk grammatically.

It is point no. (ii) that is of particular relevance to this report. 

‘Words-and Rules’/ ‘Rule-and-Memory’ theory

Steven Pinker (one of Chomsky’s followers) proposes a ‘words-and-rules theory’ to account for over-regularizations. One of the main concepts behind the ‘word-and rule theory’ is that regular past tense forms are generated by rules and irregular forms are memorized and retrieved as individual words in the lexicon. Thus, for regular forms once the child has acquired what appears to be the rule, such as the addition of ‘-ed’ in the case of past tense, this is sometimes over-applied to irregular verbs (as a result of the inability to retrieve the correct form from memory). This then results in over-regularizations. This theory suggests that in order to avoid over-regularizations the child must be aware of the irregular counterpart, recall it and thus inhibit the application of the ‘-ed’ rule to that verb, a concept described by its proponents as ‘blocking’. It assumes that over-regularizations are more infrequent in adult speech as a result of them having acquired a larger mental lexicon and thus being able to remember the irregular form. Another name for this theory is proposed by Marcus (1996) as the ‘rule-and-memory model’ and consists of similar concepts.

Frequency of usage should in this respect affect the success of which the irregular form of the verb is retrieved from memory and used in its correct form. Thus a verb that is used/ heard more frequently has a higher possibility of being remembered and thus used correctly. ‘The words-and-rules theory predicts that rarity should hurt an irregular verb, but not a regular verb’ Pinker, (1999:123). This hypothesis will be tested in study that follows. 

Pinker (1999) states that ‘the words-and-rules theory for regular and irregular verbs is an opening statement in the latest round of a debate on how the mind works that has raged for centuries. It has inspired two alternative theories that are equally ingenious but diametrically opposed’. Much research has been conducted in an attempt to support the ‘word-and-rule theory’, one of the most famous studies being the wug test conducted by Jean Berko-Gleason (1958).

Wug Test – Jean BerkoGleason (1958)

One of the earliest attempts to test whether language was rule based was an experiment conducted by the Psychologist Jean Berko Gleason in 1958. This famous experiment is known as the ‘wug test’. In order to test this theory, Berko coined many new words, such as wug, and with accompanying pictures asked children to complete the test that involved the formation of inflections such as past tense, plurals, compounds etc. (See Appendix A for a copy of the wug test). In addition to testing out the rule based theory, Berko was attempting to disprove earlier behaviourist theorists, such as Skinner, who proposed that language learning was largely as a result of stimulus, reinforcement and association. By using coined words, it was therefore impossible for the subjects to have heard these words before and hence be imitating caregivers.

More Recent attempts to test the ‘word-and-rule’ theory
More recently, developmental psycholinguists, such as G.F Marcus, have conducted other studies in an attempt to test this theory. Marcus collated his data from ‘The Child Language Data Exchange System’. He extracted and analysed  ‘11,521 past tense utterances from the spontaneous speech of 83 children’ (Marcus 1996:82). Below are some of his findings that support the rule-and-memory theory:-

· There is no stage in which children completely replace correct forms with over-regularizations

· Children were less likely to over-regularize irregular verbs that they heard more frequently

· Similar sounding verbs that follow similar sounding patterns were less prone to over-regularization

· Over-regularization errors disappeared gradually suggesting that this was as a result of the improving facility at retrieving the correct forms

· Prior to acquiring the English specific –ed rule, children go through a period of using irregular verbs correctly or leaving them unmarked. 

Marcus (1996:85) states that ‘The key property of a rule appears to be its ability to treat all instances of a class equally, regardless of their degree of resemblance to stored forms. Rules do not generalize in a gradient of similarity, but rather apply in an all-or-none fashion depending on whether an item carries the appropriate symbol’. This explanation given by Marcus appears to summarize the main difference between the words-and-rule theory and the connectionist theory as discussed below

2.2.2 Connectionist Theory

David Rumelhart and James Mclelland were among the first psychologists to propose that language could be acquired by generic neural networks’ Pinker (1999:190). This theory centred on laws of association. Rather than crediting children with an innate rule, it suggests that children might analogise from words they already know. Thus as Pinker (1999:203) suggests ‘they might say holded because hold sounds like fold, mold and scold whose past-tense forms are folded, molded and scolded. Connectionist theory challenges the idea that children internalise external symbols but proposes instead that children may use pattern recognition to process these symbols.

This theory, otherwise known as connectionism has recently attracted considerable attention in cognitive science. Ramsey et al. (1991:288) state that ‘efforts to build connectionist networks that learn aspects of natural language are very recent, and the results to date are both fragmentary and controversial’

Rumelhart and Mclelland’s Connectionist model (R&M model)

Rumelhart and Mclelland were among the first psychologists to produce a network designed to model the acquisition of the English past tense. R & M’s model was intended to show how a computer could mimic the brain. Their model was said to demonstrate how it acquired regular and irregular past tense forms and generalized such patterns to new verbs resulting in over-regularization errors. An example of this is given by Marcus (1996:83), who explains that 
‘in a simplified version of such a network, ‘sing’ would be represented as a set of units representing the initial consonant, the vowel nucleus and the final consonant. An external teacher presents a network with pairs of stem and past-tense forms. Learning the mapping form ‘sing’ to ‘sang’ involves strengthening connections that run from the input nodes that represent the sound ‘ing’ to the output nodes that represent the sound ‘ang’

According to Pinker (1999:109) ‘the mainstream of the model, then, is ‘generalizing irregular patterns to similar words.’ Initial observations from early connectionist models, such as the one by Rumelhart and McClelland appeared to demonstrate that a connectionist model (containing no explicit rules) was capable of making over-regularization errors similar to those of children. However later criticisms were to follow

Criticisms of The R&M Connectionist Model

Pinker (1999: 110) lists some of the limitations with the R& M model as mentioned below:-

· R & M’s model only produced past – tense forms. It could not work backwards i.e. unlike people, it would not recognise that walked means walk in the past tense

· The model computed every detail of the pronunciation of the past tense form

· By foregoing the use of lexical entries and relying entirely on a words sound to compute its past tense form, the model could not tell the difference between two words that have the same sound.

· Rumelhart and McClelland had to adapt certain aspects of the model in order to replicate the children’s stages of language development

In response to such criticisms, McClelland (1988) argued that “a problem with the RM model is that it has no intervening layers of units between the input and the output” Thus, to overcome this problem, several new attempts at multilayered connectionist models were inspired, one of which was by Plunkett and Marchmann.

Multi layered connectionist models- Plunkett and Marchmann (PM model)

Plunkett & Marchmann (1996) state  ‘The primary goal of the PM model was “to determine whether gradual quantitative and structural changes in the verb vocabulary can lead to qualitative shifts in the manner in which a network organizes the mapping relationship between verbs stems and their past tense forms” (p.28). In a relatively recent journal article, Marcus (1996:278) describes Plunkett and Marchman’s 1993 connectionist model as ‘a state of the art model’ it was said to have ‘incorporated hidden layers and back-propagation, used a more realistic phonological coding scheme and explored a broader range of parameters than Rumelharts and McClellands’. However, close analysis of the results, showed differences between the development of the child used (Adam) and the model. The models development differed from Adam’s in three different ways, as listed below:-

· Children show a U-shaped sequence of development which does not depend on abrupt changes in input; U-shaped development in the simulation occurs only after an abrupt change in training regime.

· Children over-regularize vowel-change verbs more than no-change verbs; the simulation overregularizes vowel-change verbs less often than no-change verbs

· Children, including Adam, overregularize more than they irregularize; the simulation overregularized less than it irregularized

Marcus, G. F. (1995). Cognition (56). The acquisition of the English past tense in children and multilayered connectionist networks. 

Such criticisms lead Marcus to conclude that despite the PM model being a more sophisticated network than previous models, it still failed to demonstrate that a multilayered connectionist model was able to mimic a child’s performance. Thus as previously mentioned (section 2.2.2), connectionism is a relatively recent concept, which requires further research before being able to draw any concrete conclusions.

2.2.3 Comparative Assessment of ‘Words-and-Rules’ Theory and Connectionism

Having discussed each of the two theories that frame the research, the following two sections will provide a brief insight into how the ‘word-and-rule theory’ and ‘connectionism’ may account for individual differences in language development

How does the ‘word-and-rule’ theory account for individual differences in language development?

The core concept of the ‘word-and-rule theory’ is that language development is the manipulation of symbols by means of rules. It is this manipulation of symbols that is often proposed to be innate. ‘As long as one conceptualises language development as consisting of developing symbols and rules, then individual differences depend on whether or not you have certain symbols or rules’ Shore (1995:119). Thus differences in the rate of over-regularization errors could therefore be as a result of varying stages of grammatical development. Therefore, despite being of a similar age, the children may still be at different stages of grammatical development as a result of other contributing factors, such as position in the family etc.

How does Connectionism account for individual differences in language development

Two main reasons have been proposed by Shore (1995) to hypothesise how connectionism can account for individual differences in language. One of these reasons is that that ‘the initial architecture as well as the environment of instances to which the system is exposed will influence the system’s functioning’ (p.118). Thus differences in input or in initial settings may result in individual differences in output. The other reason is more concerned with the underlying concept of connectionist theory, laws of association. Shore (1995:119) suggests that ‘if we characterize language development as a pattern recognition problem, children could differ in the size of linguistic patterns they pick up on, as suggested by Peters (1983)’. This then suggests that individual differences are as a result of the language that the child is exposed to.

2.3 Twin Studies

2.3.1 Introduction: Language Development in Exceptional Circumstances

According to Mogford (1993:81) ‘twin-singleton comparisons have the potential to identify aspects of the environment that can influence the rate and pattern of development’. Much of the research previously conducted has concluded that the language development of twins is somehow ‘inferior’ or ‘deficient’ to that of singletons. However, twin- singleton over-regularization comparisons appear to be an area of language that has little (if any) research undertaken.

The ‘MIT Twins Study’ is a study conducted by Steven Pinker and supervised by Jennifer Ganger, which looks at the language development of twins in an attempt to ‘determine the relative importance of nature and nurture in language development’ http://web.mit.edu/mittwins/www/ (09/03 – Date of access)

2.3.2 Twin-Singleton Comparisons – Classic studies

Two of the earliest twin-singleton comparison studies were conducted by Day (1932) and Davis (1937). Day studied children from the age of 1.5 to 5.5 and Davis 5 – 9. The results of theses studies showed that in areas such as sentence length and numbers of different grammatical categories in a sentence ‘twins were found to be as much as two years behind singletons by the age of five’ Ganger, http://web.mit.edu/mittwins/www/delaylit.html (09/03 – Date of access). However, by the age of 9, Davis’ study showed that twins had caught up with singletons, despite being more likely to have articulation problems. However many inconsistencies with the methodology and the disclosure of results were exposed with these studies. Based on the above findings, many later studies and research conducted in the 1970’s and 1980’s worked under the assumption that twins are prone to language delays and impairments.

2.3.3 Later studies - Boys vs. Girls

However, further studies revealed a difference in language between twin girls and boys. The results of a comprehension and expressive test study conducted by Hay, Prior, Collett and Williams in (1987) showed that at the age of 30 months, twin girls were found to be at or slightly above normal, as opposed to twin boys who were behind norms at this stage.

2.3.4 Reasons for differences in language development

Many reasons have been advanced for differences in language development. These fall in to two categories; biological and non-biological factors

Biological Factors

One of the main biological reasons proposed for a difference in language development of twins is low birth weight and/or premature birth. However various studies failed to show that this was more likely for twins and if anything it was concluded that ‘low birth weight may have detrimental effects, though perhaps more so in singletons than in twins’ Ganger, http://www.web.mit.edu/mittwins/www/ (09/03- Date of Access).

Non-Biological Factors

Other researchers have proposed social factors or environmental resources as variables that may be responsible for language delays.  Reznick  (1996) describes twin language/ situation as being unique in two ways, these being that as a result of being a twin, each twin firstly ‘receives relatively less individually directed parental speech ‘ Ganger, http://web.mit.edu/mittwins/www/delaylit.html (09/03- Date of Access). Secondly, as discussed in Savic (1980) ‘twins often participate in three-way conversations in which they may communicate with either the parent or the co-twin’. Despite many of the traditional studies, such as those of Day (1932) and Davis (1937), which propose that twin language is developmentally delayed, more detailed analysis of twin language have revealed some linguistic areas in which twins are more advanced than singletons. Thus, Reznick (1996) concludes that ‘the twin situation may not be different from the general sibling situation’ with respect to environmental resources, and any potential disadvantage associated with being a twin may also be present in having any siblings. 

3.The Study

3.1 Data Collection

3.1.1 Selection of Participants

The main research questions of my study were to investigate to what extent the subjects over-regularized, whether this decreased over time (as one would expect given the age of the children under investigation) and whether twins over-regularize more or less than singletons. This is a small-scale study investigating the patterns of over-regularizations in four subjects. In addition to the twins (which are my own children), two singletons were selected. This selection was carried out with four main criteria as follows:-

Age

Social status

Educational setting

Familiarity with twins

Age

It was necessary for the four subjects to be of a similar age. The ages at the start of the study are as follows:-

Rebecca 
5.8

Helen 

5.8

Clare

5.3

Lynne

5.0

Social status

Another consideration that was taken into account was that of social status. It was felt that by selecting children from a similar background, this would be a variable that could be excluded when looking at any differences in language development.

Educational Setting

All four of the subjects attend the same school and at the start of the study were in the same class. Alongside age and social status, it was felt that this was significant to the study as it meant that the subjects were exposed to the same classroom setting.

Familiarity with Twins

The two singletons involved in the study were good friends with the twins. In addition to spending the school day with them, they often spent time with each other outside of the school day and at weekends. This was felt to be of particular importance in respect to the analysis of any similarities within the data.

Parental Consent

As a result of the subjects being children, it was necessary to obtain parental consent prior to asking the subjects whether they wished to take part in the study. Therefore, the parents of the 2 singletons were made aware of the following:-

· The aims of the study.

· An overview of the study.

· The experiments that the study would involve. 

· That the interactions would be recorded as part of the research project.

- 
It was not a measure of intelligence, but a study of natural child language development.

3.1.2 Testing schedule Table

Shaded areas below indicate when the tests were carried out.

	
	July 2003


	August 2003
	October 2003


	January 2004

	Adult Pilot study


	
	
	
	

	Wug test


	
	
	
	

	Irregular verb test (1) 


	
	
	
	

	Irregular Verb Test (2) 


	
	
	
	

	‘Frog, Where are You?’


	
	
	
	


3.1.3 Adult Pilot Study

Prior to conducting the novel-word test experiments with the afore-mentioned children, it was considered necessary to conduct a pilot study with an adult. The main reasons for doing this were as follows:-

· To see how long the test took

· To ensure that the instructions were clear

· To provide a model with which the results could be compared and contrasted.

The adult who undertook the pilot study was the father of two of the subjects (the twins). It was anticipated that this might be an area of interest when analysing the results, to see whether there were any specific similarities between the twins and their parent.

3.1.4 Novel Word Test Experiments - Wug test

In order to obtain samples of children using relevant grammatical inflections, it was felt necessary to provide experimental contexts as opposed to obtaining random tape recordings. The initial experiment conducted with the children was the wug test. This involved showing the four subjects a series of pictures and providing a relevant context in which the subjects were required to provide the appropriate morphological inflection. (For a copy of the wug test, see Appendix A). Prior to the study, it was explained to the subjects that the interaction would be recorded and that it was not a test, but they were participating in a university study about child language development.

The wug test was repeated for all subjects in October and January (see testing schedule, section 3.1.2). However, in October 2003 and January 2004 the order was fixed at random in an attempt to prevent the subjects formulating patterns. 

Advantages of the Novel Word Test Experiment

The main advantage of the wug test was that it was specific to the research questions and thus enabled me to collect relevant data. It was also felt that it would allow myself, and fellow readers of the study, to establish comparisons with other studies that have used this methodology. The format of the task (such as the pictures) also appealed to the subjects.  The nature of the task enabled it to be carried out in the homes of the participating subjects.  In order to maintain consistency, a similar format was used for the irregular verb test.

Disadvantages of the Novel Word Test Experiment

Despite trying to put the subjects at ease and making the experiment as much fun as possible, the experimental conditions of the task resulted in the subjects feeling as if they were being tested. It was also perceived that the parents felt as if it was a measure of intelligence. Another disadvantage of the task was that, due to the originality of the majority of the words, it was felt that on the initial testing, some of the children felt a little bit confused about some of the words. 

3.1.5 Initial Irregular Verb Test  (1)– July 2003

As mentioned in the preceding section, it was perceived that some of the subjects felt a little bit confused about some of the novel-words, therefore it was decided to supplement this task with 5 irregular verbs picked at random. These were:-

Hurt

Catch 

Fly

Run

Put

These verbs were put into an oral context, similar to the format of the wug test, in order to see whether the subjects knew their irregular counterparts. However, due to inconsistencies with this methodology, namely the lack of preparation (as a result of the spontaneous decision), it was decided that it would be more effective to choose 9 different irregular verbs with varying frequencies and to test these at a later date.

3.1.6 Irregular verb Test  (2) –(October 2003 and January 2004)

When these verbs had been selected, they were used in a similar context to that of the wug test, with accompanying pictures. They were interspersed with the wug test pictures and conducted in October 2003 (3 months after the initial wug test) and then finally in January 2004. In order to test the hypothesis that frequency would affect whether the subjects were likely to know/remember their irregular counterpart, the verbs were chosen as follows:-

3 high frequency  

3 medium frequency 

3 low frequency 

These were chosen from the Collins – Cobuild English Dictionary (1995). Helping learners with real English. New Ed – comp revised. Harper Collins Publishers, which is based on a corpus of actual use. Words within the dictionary are categorized into 5 frequency bands. The most frequent words have five black diamonds, the next most frequent four, and so on. 

The 3 high frequency verbs were selected from words occurring in the highest frequency band, thus having 5 black diamonds. There are approximately 700 words in this band. The 3 medium frequency verbs were selected from verbs with 2 black diamonds. There are approximately 1500 words in this band. The 3 low frequency verbs were selected from the bottom 2 frequency bands, thus having 1 or 2 black diamonds. The bottom two bands contain words which you are likely to use less frequently than words in the other bands but which are still important. The main difficulty with the selection of these verbs was finding 3 low frequency verbs that the subjects were likely to know.

3.1.7 Elicitation of a Story – ‘Frog, Where are you?’

In order to compare test like conditions and what was felt to be more naturally occurring language, the subjects were asked to elicit a story from the picture book entitled ‘Frog, Where are you?’. The four subjects were asked to look at the picture book and tell the story in their own words. This was not intended to be a test, however it was anticipated that this could be used as control when analysing the results of the novel-word and irregular verb tests. (for a copy of some of the pages, see Appendix D)

3.1.8 Recording the Data

It was felt that it would be beneficial to record all of the data, in order for it to be analysed initially and at a later point in the study. The recordings were done in the subjects’ own homes in order to put them more at ease. One of the major difficulties that has not been previously mentioned, was the unpredictable nature of some of the subjects (such as not wanting to participate, when deadlines are looming!), thus plans needed to be adapted as and when necessary.

3.2 Data analysis

3.2.1 Pilot Study

The pilot study of the wug test took the adult 9 minutes. Based on this information it was predicted that the same task would take the children approximately 15 minutes, which was not felt to be too long for children of their age and concentration span. Therefore, it was decided that the format and content would be kept the same. The pilot task proved to be straightforward for the adult, therefore no amendments were made for the children undergoing the same task. However, on completion of the initial wug test, several additional irregular verbs that the children would know were also put into similar contexts, as a result of what appeared to be a little confusion over some of the words.

3.2.2 Novel word test/ Irregular Verb Test

In order to answer the main research questions, it was necessary to look at the subjects individually, at regular periods of time and also to compare them with each other in order to look for sequences of development. Thus, the results were obtained at 3 monthly intervals over a period of 6 months in order to investigate whether over-regularizations decreased over time. Both cross- sectional and longitudinal tables were used to analyse the data collated for the wug test and the irregular verb tests.

In addition to these areas, it was felt to be beneficial to investigate any similarities between the answers of the children and the adult in order to infer whether the language of the children appeared to be becoming more adult-like by the end of the study. A similar comparison was made of the twin-singleton answers in order to investigate whether any grammatical features appeared to be specific to the twins.

3.2.3 ‘Frog, Where are you?’

In order to analyse the data it was necessary to make a transcription of each of the subjects’ accounts of the story (see Appendix E). A count was then made of any over-regularizations, which occurred, with formation of the past tense. The observations from this control would not be presented within the results (as it did not form part of the study), however would be incorporated into the general discussion (see section 5.5)

4. Results

4.1 Cross Sectional Results

Table 1 –Cross sectional Results of  Wug Test – (July 2003) 

Words typed below in bold indicate a different answer from that given by the adult.

	
	Daniel
	Rebecca
	Helen
	Clare
	Lynne

	1. WUG
	wugs
	wugs
	wugs
	wugs
	wugs

	2. GUTCH
	gutches
	gutch
	gutches
	gutches
	gutch

	3. SPOW
	spu
	spowed
	spowed
	spowinged
	spowed

	4. KAZH
	kazhes
	kazhes
	kazhes
	kazhes
	kazh

	5. RICK
	ricked
	ricked
	ricked
	pass
	ricked

	6. WUG
	wugette 
	pass 
	pass 
	pass
	pass

	
	wugs house
	wug house
	pass
	pass
	pass

	7.TOR
	tors
	tors
	tors
	tors
	tors

	8. QUIRKS
	quirked
	quirk
	quirk
	dalmation
	pass

	9. LUN
	luns
	luns
	luns
	luns
	luns

	10. NIZ
	nizzes
	nizzes
	nizzes
	nuds
	niz

	11. MOT
	motted
	motted
	motted
	motting
	mot

	12. CRA
	cras
	cras
	cras
	cras
	cra

	13. TASS
	tass
	tasses
	tasses
	tasses
	tass

	14. BOD
	bodded
	bodded
	bodding
	boddinged
	bod

	15. NAZ
	nazzes
	nazzes
	nazzes
	nazzings
	naz

	16. HEAF
	heavs
	heafs
	heafs
	heafs
	heaf

	17. glass
	glasses
	glasses
	glasses
	glasses
	glass

	18. GLING
	glung
	glinged
	glinged
	glinginged
	glinged

	19.LOODGE
	loodges
	loodges
	loodges
	loodginged
	loodges

	20. BING
	banged
	binged
	binged
	binginged
	binged

	21. NIZ
	niz’s 
	niz’s 
	niz’s
	niz’s
	naz

	
	nizzes’
	nizzes’
	nizzes’
	nizzes’
	nizzes’

	22. RING
	rang
	rang
	ringed
	ringinged
	rung

	23. WUG
	wug’s 
	wug’s
	wug’s
	wug’s
	wug’s

	
	wugs’
	wugs’
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	quirkier
	middle sized quirky
	quirky
	quirky
	pass

	
	quirkiest
	giant quirky
	quirkiest
	dalmation
	most quirky

	25. ZIB
	zibbing 
	zibbing
	zibbing
	zibbing
	zibbing

	
	A zibber
	A zibber
	A zibber
	pass
	A zibber

	26. MELTS
	melted
	melted
	melted
	melted
	melted

	27. BIK
	bik’s 
	bik’s
	bik’s
	bik’s
	bik’s

	
	biks’
	biks’
	biks’
	biks’
	biks’


Table 2 – Cross sectional Results of  Irregular Verb test (1) – (July 2003)

Words typed in bold below indicate non-adult like answers

	
	Rebecca
	Helen
	Clare
	Lynne

	1. hurt
	hurt
	hurted
	hurt
	hurt

	2. catch
	catched
	catched
	catched
	caught

	3. fly
	flew
	flyed
	flew
	flew

	4. run
	ran
	ran
	run
	ran

	5. put
	put
	put
	put
	Don’t know

	Total over-regularizations
	1
	3
	2
	0
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Graph 2.1 - Cross-sectional results of irregular verb test (1) - July 2003


Wug test Results – July 2003

Table 1 indicates that at the start of the study (July 2003) the all four subjects had over-regularizations present, to varying degrees, within their language. This was also apparent in some features of language more than others. 

Plurals

The formation of plurals appeared to be an aspect of language in which all but one of the subjects (Lynne) almost always consistently supplied the correct plural endings as follows:-

/s/ - following a voiceless consonant

/z/ - following a voiced consonant or a vowel

/Iz/ - following a sibilant or affricate

However, an interesting feature of the results was the lack of inflections that Lynne applied to the plurals. Despite applying the correct allomorph ending of /z/ to all the voiced plurals, she did not apply any plural endings to any of the words ending in a voiceless consonant or sibilant/affricate i.e. heaf (16) and kazh (4). A particular point of interest is that she did not apply the /Iz/ allomorph to the word glass (17) – a word that one would expect a child to have in their lexicon.

Past Tense

Greater variation was apparent amongst the subjects in the formation of the past tense. None of the four subjects appeared to recognise that the forms gling (18) and bing (20) were included to test for possible irregular formations and all four of the subjects over-regularized these forms by adding the regular /d/ allomorph to them. Also, of great interest was that only one of the subjects (Rebecca) supplied the correct form of the past tense of the irregular verb ring resulting in rang. It appeared that in addition to over-regularizing many of the words, Clare was initially applying the progressive –ing ending before adding the /d/ allomorph in many cases, this appeared to be something that was unique to her. This process was also evident for the verb ring (22), resulting in ringinged. According to the Collins Cobuild English Dictionary (1995), ring is classified as a high frequency verb and thus one would expect a child to have this verb in their lexicon at the age of the study 

Adjectival endings appeared to be another area of difficulty for the subjects, with none of the subjects being able to supply both the comparative and superlative adjective of quirky (24).

In summary, the test results show that all four of the subjects had over-regularizations within their language, which appeared to varying degrees across different word classes. There appeared to be little evidence at this stage to suggest that the twins share any strong similarities that are not present in the language of the singletons. This was also apparent in the irregular verb test performed in July.

Irregular Verb Test  (1) – July 2003

The results of the irregular verb test indicated that 3 out of the 4 subjects over-regularized with verbs that was anticipated they would know. 2 out of the 4 subjects, Helen and Clare, over-regularized more than one would expect for children of that age. It appeared that the zero suffix verbs such as hurt and put appeared to be least problematic for all of the subjects. 

Table 3. Cross sectional results of Wug test – (October 2003)

Words typed in bold indicate a different answer given from that by the adult

	
	Daniel
	Rebecca
	Helen
	Clare
	Lynne

	1. WUG
	wugs
	wugs
	wugs
	wugs
	wug

	2. GUTCH
	gutches
	gutches
	gutches
	gutches
	gutch

	3. SPOW
	spowed
	spowed
	spowed
	spowinged
	spowed

	4. KAZH
	kazhes
	kazhes
	kazhes
	kazhes
	kazh

	5. RICK
	ricked
	ricked
	ricked
	ricked
	ricked

	6. WUG
	wugette 
	A hat 
	A baby wug 
	pass
	small wug

	
	wugs house
	A hole
	A wug nest
	pass
	wug house

	7.TOR
	tors
	tors
	tors
	tors
	tor

	8. QUIRKS
	quirky
	quirk
	quirk
	dalmation
	quirk

	9. LUN
	luns
	luns
	luns
	luns
	luns

	10. NIZ
	nizzes
	nizzes
	nizzes
	niz
	niz

	11. MOT
	motted
	motted
	motted
	Was motting
	mot

	12. CRA
	cras
	cras
	cras
	cras
	cra

	13. TASS
	tass
	tasses
	tasses
	tasses
	tass

	14. BOD
	bodded
	bodded
	bodding
	bodded
	bod

	15. NAZ
	nazzes
	nazzes
	nazzes
	nazzing
	naz

	16. HEAF
	heaves
	heafs
	heafs
	heafs
	heaf

	17. glass
	glasses
	glasses
	glasses
	glasses
	glass

	18. GLING
	glung
	glinged
	glinged
	glinginged
	gling

	19.LOODGE
	loodges
	loodges
	loodged
	loodginged
	loodge

	20. BING
	binged
	binged
	binged
	binged
	bing

	21. NIZ
	niz’s 
	niz’s 
	niz’s
	niz’s
	niz

	
	nizzes’
	nizzes’
	nizzes’
	nizzes’
	nizzes’

	22. RING
	rang
	rang
	ringed
	ringed
	rang

	23. WUG
	Wug’s 
	Wug’s
	Wug’s
	Wug’s
	Wug’s

	
	Wugs’
	Wugs’
	Wugs’
	Wugs’
	Wugs’

	24. QUIRKS
	quirkier
	dirky
	more quirky
	quirky
	quirker

	
	quirkiest
	most quirks
	most quirkiest
	dalmation
	quirkiest

	25. ZIB
	zibbing 
	zibbing
	zibbing
	zibbing
	zibbing

	
	A zibber
	A dib
	A zibber
	pass
	A zibber

	26. MELTS
	melted
	melted
	melted
	melted
	Melted

	27. BIK
	bik’s 
	bik’s
	big’z
	bik’s
	bik

	
	biks’
	biks’
	bigz’
	biks’
	biks’


Table 4. Cross sectional results of Irregular Verb test (2) – (October 2003) 

Words typed in bold indicate non-adult like answers.

	
	Daniel
	Rebecca
	Helen
	Clare
	Lynne

	1. draw *****
	drew
	drew
	drawed
	drawed
	drew

	2. think *****
	thought
	thought
	thinked
	Was thinking
	thought

	3. see    *****
	saw
	saw
	saw
	saw
	saw

	4. blow  ***
	blew
	blew
	blowed
	blowed
	blew

	5. dig     ***
	dug
	digged
	digged
	digged
	dug

	6. bend  ***
	bent
	bended
	bended
	Was bending
	bend

	7. swear **
	swore
	sweared
	sweared
	Was swearing
	swear

	8. bleed **
	bled
	bleeded
	bleeded
	bleedinged
	bled

	9. kneel *
	knelt
	knelt
	kneeled
	kneeled
	kneeled

	Total overregularizations
	0
	4
	8
	5
	1


Key 

***** 
- high frequency verbs

*** 
- medium frequency verbs

** / * 
- low frequency verbs

Frequency bands taken from Collins Cobuild English Dictionary. (1995). Helping learners with real English. New Edition. Harper Collins Publishers. 

Wug test results - October 2003 

Plurals

Repetition of the experiment in October indicated that all of the subjects but one (Lynne) consistently had little problem in the formation of plurals. In the majority of cases the correct allomorph ending was supplied. However, this was not the case with Lynne, who inflected only one plural lun (9) with the correct allomorph ending of /z/. The remaining plurals were given in their bare stem.

Verb inflections

Unlike the adult, who appeared to recognise that gling (18) was a test for a possible irregular formation, the other children consistently did not appear to recognise this. 3 out of the 4 subjects over-regularized these verbs again by adding the regular /d/ allomorph. However, similarly to the formation of plurals Lynne did not inflect these verbs and kept them as their bare stem. This pattern was apparent throughout Lynne’s answers and transferred to other areas of grammatical morphemes such as the formation of the 3rd person singular loodge (19) and naz (15). Clare continued to add the progressive ending –ing, before adding the regular /d/ allomorph to words such as gling (18) and bing (20). However, this was done to a lesser extent than in the previous experiment.

Adjectival inflection

Adjectival inflection once again appeared to be an area of difficulty for all of the subjects, none of which were able to supply both the correct comparative and superlative adjectival inflections for quirks (24).

Compounds

The intermediary results appeared to indicate that all but one of the subjects (Clare) were beginning to formulate compounds from a word such as wug (6), and to derivate new words, for example when asked what a man is called who zibs (25) some of the subjects were able to answer a zibber.
Irregular Verb Test (2) – October

The subjects over-regularized to varying degrees across the different frequency bands. The results indicated that over-regularizations were still present to a large degree in the language of most of the subjects. Interestingly a high frequency verb, such as draw (1), was over-regularized by 2 out of the 4 subjects. However, it was apparent that the less frequent a verb was the more likely that the subjects would not be able to supply the correct past tense form of the verb. Many of the results reflected a similar pattern to that used by many of the subjects in the wug test. For example, despite being able to mark the verb for tense, Clare continued to use the progressive aspect for many of the verbs such as verbs 6-8. Lynne supplied the bare stem of the verbs bend (6) and swear (7). A very interesting feature of these results is the great extent to which Helen over-regularized. She added the regular /d/ or /Id/ allomorph to all but one of the irregular verbs, regardless of frequency. 

Table 5. Cross sectional results of Wug test – (January 2004)

Words typed in bold differ from those given by the adult

	
	Daniel
	Rebecca
	Helen
	Clare
	Lynne

	1. WUG
	wugs
	wugs
	wugs
	wugs
	wug

	2. GUTCH
	gutches
	gutches
	gutches
	gutches
	gutch

	3. SPOW
	spowed
	spowed
	spowed
	spowinged
	spow

	4. KAZH
	kazhes
	kazhes
	kazhes
	kazhes
	kazh

	5. RICK
	ricked
	ricked
	ricked
	rickeding
	rick

	6. WUG
	wugette 
	A mouse 
	pass 
	pass
	pass

	
	wug house
	wug house
	pass
	pass
	wug house

	7.TOR
	tors
	tors
	tors
	tors
	tor

	8. QUIRKS
	quirky
	quirky
	quirky
	quirk
	quirk

	9. LUN
	luns
	luns
	luns
	luns
	lun

	10. NIZ
	nizzes
	nizzes
	nizzes
	nizzes
	niz

	11. MOT
	motted
	motted
	motted
	mottinged
	mot

	12. CRA
	cras
	cras
	cras
	cras
	cra

	13. TASS
	tasses
	tasses
	tasses
	tasses
	tass

	14. BOD
	bodded
	bodded
	bodded
	bodding
	bod

	15. NAZ
	nazzes
	nazzes
	nazzes
	naz
	naz

	16. HEAF
	heaves
	heafs
	heafs
	heafs
	heaf

	17. glass
	glasses
	glasses
	glasses
	glasses
	glass

	18. GLING
	glung
	glang
	glinged
	glinged
	gling

	19.LOODGE
	loodges
	loodges
	loodges
	loodging
	loodge

	20. BING
	binged
	bang
	binged
	binginged
	bing

	21. NIZ
	Niz’s 
	Niz’s 
	Niz’s
	Niz’s
	Niz

	
	Nizzes’
	Nizzes’
	Nizzes’
	Nizzes’
	niz

	22. RING
	rang
	rang
	ringed
	ringed
	rang

	23. WUG
	wug’s 
	wug’s
	wug’s
	wug’s
	wug

	
	wugs’
	wugs’
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	quirkier
	quacky
	more quirky
	quirk
	Very quirky

	
	quirkiest
	quirkiest
	most quirkiest
	dalmation
	quirkiest

	25. ZIB
	zibbing 
	zibbing
	zibbing
	zibbing
	zibbing

	
	A zibber
	A zibber
	A zibber
	pass
	A zibber

	26. MELTS
	melted
	melted
	melted
	melted
	melt

	27. BIK
	bik’s 
	bik’s
	bik’s
	bik’s
	bik

	
	biks’
	biks’
	biks’
	biks’
	biks’


Table 6. Cross sectional results of Irregular Verb test (2) – (January 2004)

Words typed in bold indicate non-adult like answers.

	
	Daniel
	Rebecca
	Helen
	Clare
	Lynne

	1. draw *****
	drew
	drew
	drawed
	drawing
	drew

	2. think *****
	thought
	thought
	thinked
	Was thinking
	thinking

	3. see    *****
	saw
	saw
	seed
	saw
	saw

	4. blow  ***
	blew
	blew
	blowed
	blowed
	blew

	5. dig     ***
	dug
	dug
	digged
	digginged
	dag

	6. bend  ***
	bent
	bended
	bended
	bendinged
	bent

	7. swear **
	swore
	swore
	sweared
	Was swearing
	swear

	8. bleed **
	bled
	bled
	bleeded
	bleeding
	bled

	9. kneel *
	knelt
	knelt
	kneeled
	kneeling
	kneel

	Total overregularizations
	0
	1
	9
	3
	0


Key 

***** 
- high frequency verbs

*** 
- medium frequency verbs

** / * 
- low frequency verbs

Frequency bands taken from Collins Cobuild English Dictionary. (1995). Helping learners with real English. New Edition. Harper Collins Publishers. 
Wug test Results - January 2004 

Plurals

At the end of the study, the results indicate that all but one of the subjects (Lynne) were able to supply the correct allomorph endings to all of the plurals. Lynne did not add any inflectional endings to any plurals.

Verb Inflections

Over-regularizations were still present in the answers given by 2 out of the 4 subjects (Helen and Clare). Formation of the past tense still appeared to be the most problematic for the majority of the subjects, apart from Rebecca who appeared to be the only one of the subjects who no longer over-regularized and supplied the correct form of the past tense, for example bing (20) resulting in bang. Lynne no longer over-regularized, however similarly to the formation of plurals she did not add any inflectional endings and kept them in their bare stem. Therefore she did not supply the adult-like answer.

Compounds and Adjectival Endings

The formation of compounds still appeared to be problematic for the majority of the subjects, with none of the subjects providing a suitable answer for what they would call a tiny wug (6). Likewise, none of the subjects were able to give the comparative form of quirks (24).

Irregular Verb Test (2) - January 2004

At the end of the study, over-regularizations were still present in the results of all but one of the subjects (Lynne). Despite a lack of over-regularizations in Lynne’s results, she did not supply the correct past tense form of the verb for almost half of the irregular verbs, for example swear (7), this was kept in its infinitive form, resulting in swear. 
The results indicated that all of the subjects were at different stages in their grammatical development. From the results of the wug test and the irregular verb test, it appears that Rebecca is the subject whose language indicates the most evidence that her language is progressing towards adult-like competency.

4.2 Longitudinal Results

Table 7. Longitudinal results of Wug Test – (July 2003 – January 2004)

Name: Daniel

Words written in bold indicate non-systematic answers.

	
	July 2003
	*October 2003
	*January 2004

	1. WUG
	wugs
	wugs
	wugs

	2. GUTCH
	gutches
	gutches
	gutches

	3. SPOW
	spu:
	spowed
	spowed

	4. KAZH
	kazhes
	kazhes
	kazhes

	5. RICK
	ricked
	ricked
	ricked

	6. WUG
	wugette
	wugette
	wugette

	
	wugs house
	wugs house
	wug house

	7. TOR
	tors
	tors
	tors

	8. QUIRKS
	quirked
	quirky
	quirky

	9.  LUN
	luns
	luns
	luns

	10. NIZ
	nizzes
	nizzes
	nizzes

	11. MOT
	motted
	motted
	motted

	12. CRA
	cras
	cras
	cras

	13. TASS
	tass
	tass
	tasses

	14. BOD
	bodded
	bodded
	bodded

	15. NAZ
	nazzes
	nazzes
	nazzes

	16. HEAF
	heaves
	heaves
	heaves

	17. glass
	glasses
	glasses
	glasses

	18. GLING
	glung
	glung
	glung

	19. LOODGE
	loodges
	loodges
	loodges

	20. BING
	banged
	binged
	binged

	21. NIZ
	niz’s
	niz’s
	niz’s

	
	nizzes’
	nizzes’
	nizzes’

	22. RING
	rang
	rang
	rang

	23. WUG
	wug’s
	wug’s
	wug’s

	
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	quirkier
	quirkier
	quirkier

	
	quirkiest
	quirkiest
	quirkiest

	25. ZIB
	zibbing
	zibbing
	zibbing

	
	A zibber
	A zibber
	A zibber

	26. MELTS
	melted
	melted
	melted

	27. BIK
	bik’s
	bik’s
	bik’s

	
	biks’
	biks’
	biks’


*  Order was fixed at random. For a list of order used see Appendix B

Table 8. Longitudinal results of Irregular Verb test (2) – Pilot Study – (October 2003 – January 2004) 

Name: Daniel

	
	October 2003
	January 2004

	1. draw *****
	drew
	drew

	2. think *****
	thought
	thought

	3. see    *****
	saw
	saw

	4. blow  ***
	blew
	blew

	5. dig     ***
	dug
	dug

	6. bend  ***
	bent
	bent

	7. swear **
	swore
	swore

	8. bleed **
	bled
	bled

	9. kneel *
	knelt
	knelt

	Total overregularizations
	0
	0


Longitudinal Results - Daniel
Wug Test 
Over a period of 6 months, the majority of Daniel’s responses to the wug test were consistent. As one would expect the majority of his answers corresponded with those of the adults in the original wug study conducted by Berko. He recognized that gling (18) was included in the test as a possible irregular formation and supplied the correct form of the verb glung. This was not so evident for the verb bing (20). At the start of the study in July he changed the vowel of the verb, suggesting that he had considered this to be an irregular formation, however, he then over-regularized the verb by adding the regular /d/ allomorph ending, resulting in banged. Later studies appeared to show that he considered this to be a regular verb and added the regular /d/ allomorph ending.

A similar phenomena was apparent for the verb spow (3), whereby initially he changed the vowel to form the verb /spu:/. However, as before later tests indicated that he considered this to be a regular verb by adding the regular /d/ allomorph ending.

Irregular verb test (2)

As one would expect, Daniel supplied the correct form of the past tense for all nine of the irregular verbs on both occasions.

Table 9. Longitudinal results of Wug test  (July 2003 – January 2004)

Name: Rebecca

Words written in bold indicate non-systematic answers.

	
	July 2003
	*October 2003
	*January 2004

	1. WUG
	wugs
	wugs
	wugs

	2. GUTCH
	gutch
	gutches
	gutches

	3. SPOW
	spowed
	spowed
	spowed

	4. KAZH
	kazhes
	kazhes
	kazhes

	5. RICK
	ricked
	ricked
	ricked

	6. WUG
	pass
	A hat
	A mouse

	
	wug house
	A hole
	wug House

	7. TOR
	tors
	tors
	tors

	8. QUIRKS
	quirk
	quirk
	quirky

	9.  LUN
	luns
	luns
	luns

	10. NIZ
	nizzes
	nizzes
	nizzes

	11. MOT
	motted
	motted
	motted

	12. CRA
	cras
	cras
	cras

	13. TASS
	tasses
	tasses
	tasses

	14. BOD
	bodded
	bodded
	bodded

	15. NAZ
	nazzes
	nazzes
	nazzes

	16. HEAF
	heafs
	heafs
	heafs

	17. glass
	glasses
	glasses
	glasses

	18. GLING
	glinged
	glinged
	glang

	19. LOODGE
	loodges
	loodges
	loodges

	20. BING
	binged
	binged
	bang

	21. NIZ
	niz’s
	niz’s
	niz’s

	
	nizzes’
	nizzes’
	nizzes’

	22. RING
	rang
	rang
	rang

	23. WUG
	wug’s
	wug’s
	wug’s

	
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	middle sized quirky
	dirky
	quacky

	
	giant quirky
	most quirks
	quirkiest

	25. ZIB
	zibbing
	zibbing
	zibbing

	
	A zibber
	A dib
	A zibber

	26. MELTS
	melted
	melted
	melted

	27. BIK
	bik’s
	bik’s
	bik’s

	
	biks’
	biks’
	biks’


*  Order was fixed at random. For a list of order used see Appendix B

Table 10. Longitudinal results of  Irregular Verb test (2) (October 2003 – January 2004)

Name: Rebecca

Words typed in bold indicate non-adult like answers.

	
	October 2003
	January 2004

	1. draw *****
	drew
	drew

	2. think *****
	thought
	thought

	3. see    *****
	saw
	saw

	4. blow  ***
	blew
	blew

	5. dig     ***
	digged
	dug

	6. bend  ***
	bended
	bended

	7. swear **
	sweared
	swore

	8. bleed  **
	bleeded
	bled

	9. kneel  *
	knelt
	knelt

	Total overregularizations
	4
	1


Key 

***** 
- high frequency verbs

*** 
- medium frequency verbs

** / * 
- low frequency verbs

Frequency bands taken from Collins Cobuild English Dictionary. (1995). Helping learners with real English. New Edition. Harper Collins Publishers. 
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Graph 10.1 - Longitudinal results of irregular verb test (2)

Rebecca


Longitudinal Results – Rebecca

Wug Test

The longitudinal results appear to indicate that Rebecca found only a few of the grammatical features problematic. She consistently appeared to supply the correct plural endings for the novel words. In the formation of the past tense she applied the regular /d/ allomorph to verbs such as rick (5), resulting in ricked and the allomorph /Id/ to verbs such as mot (11) resulting in motted. The results at the end of the study appear to indicate that Rebecca had begun to recognise that gling (18) and bing (20) were put into the study as possible irregular formations. Unlike previous attempts, whereby she added the regular /d/ allomorph ending to both of these verbs, 6 months after the initial study she no longer over-regularized both verbs, and changed the vowel to become glang and bang.

At the end of the study she was able to supply the superlative adjectival inflection of quirky (24), resulting in quirkiest. It was also apparent that she was also able to formulate derivational and compound words such as wug house (6) and a zibber (25).

Irregular Verb Test (2)

At the start of the study, Rebecca over-regularized mainly with medium and low frequency verbs. At the end of the study in January it appeared that over-regularizations were less frequent within Rebecca’s language, as one would expect. However, this was quite a dramatic reduction in over-regularizations over the period of 3 months, with only 1 medium frequency verb bend (6) being over-regularized at the end of the study.

Table 11 - Longitudinal results of Wug Test – (July 2003 – January 2004)

Name: Helen

Words typed in bold indicate non-systematic answers

	
	July 2003
	*October 2003
	*January 2004

	1. WUG
	wugs
	wugs
	wugs

	2. GUTCH
	gutches
	gutches
	gutches

	3. SPOW
	spowed
	spowed
	spowed

	4. KAZH
	kazhes
	kazhes
	kazhes

	5. RICK
	ricked
	ricked
	ricked

	6. WUG
	pass
	A baby wug
	pass

	
	pass
	A wug nest
	pass

	7. TOR
	tors
	tors
	tors

	8. QUIRKS
	quirk
	quirk
	quirky

	9.  LUN
	luns
	luns
	luns

	10. NIZ
	nizzes
	nizzes
	nizzes

	11. MOT
	motted
	motted
	motted

	12. CRA
	cras
	cras
	cras

	13. TASS
	tasses
	tasses
	tasses

	14. BOD
	bodding
	bodded
	bodded

	15. NAZ
	nazzes
	nazzes
	nazzes

	16. HEAF
	heafs
	heafs
	heafs

	17. glass
	glasses
	glasses
	glasses

	18. GLING
	glinged
	glinged
	glinged

	19. LOODGE
	loodges
	loodged
	loodges

	20. BING
	binged
	binged
	binged

	21. NIZ
	niz’s
	niz’s
	niz’s

	
	nizzes’
	nizzes’
	nizzes’

	22. RING
	ringed
	ringed
	ringed

	23. WUG
	wug’s
	wug’s
	wug’s

	
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	quirky
	more quirky
	more quirky

	
	quirkiest
	most quirkiest
	most quirkiest

	25. ZIB
	zibbing
	zibbing
	zibbing

	
	A zibber
	A zibber
	A zibber

	26. MELTS
	melted
	melted
	melted

	27. BIK
	bik’s
	big’z
	bik’s

	
	biks’
	bigz’
	biks’


*  Order was fixed at random. For a list of order used see Appendix B

Table 12. Longitudinal results of Irregular Verb Test (2) – (October 2003 – January 2004)

Name: Helen

Words typed in bold indicate non-adult like answers.

	
	October 2003
	January 2004

	1. draw *****
	drawed
	drawed

	2. think *****
	thinked
	thinked

	3. see    *****
	saw
	seed

	4. blow  ***
	blowed
	blowed

	5. dig     ***
	digged
	digged

	6. bend  ***
	bended
	bended

	7. swear **
	sweared
	sweared

	8. bleed  **
	bleeded
	bleeded

	9. kneel  *
	kneeled
	kneeled

	Total overregularizations
	8
	9


Key 

***** 
- high frequency verbs

*** 
- medium frequency verbs

** / * 
- low frequency verbs

Frequency bands taken from Collins Cobuild English Dictionary. (1995). Helping learners with real English. New Edition. Harper Collins Publishers. 
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Graph 12.1 - Longitudinal results of irregular verb test (2)

Helen


Longitudinal results - Helen

Wug Test

Over the period of 6 months there appeared to be very little progression in Helen’s answers. Half way through the study, she was able to supply the compounds a baby wug and a wug nest (6) when asked what she would call a tiny wug and a house that a wug lives in respectively. However, at the end of the study, she was no longer able to provide an answer to these questions.

Over-regularizations appeared to increase throughout the study. At the start of the study, Helen did not recognise the possible irregular formation of gling (18) and bing (20) and consistently over-regularized them throughout the study to give glinged and binged. At the start of the study she was able to supply the correct superlative adjectival ending of quirks (24) to give quirkiest, however, 3 and 6 months later she over-regularized this by giving the answer most quirkiest, a concept similar to that used when trying to supply the comparative form of quirky. Initially she supplied the answer quirky, however later attempts were over-regularized and resulted in the answer more quirky. Thus, it appeared that over-regularizations were not only still present in Helen’s language, but they appeared to be present to a larger degree, a finding that was consistent with the irregular verb test (2).

Irregular verb test (2)
The results of the October irregular verb test showed that Helen over-regularized on all but one of the irregular verbs. A finding that was significantly higher than one would anticipate. Similarly to the results of the wug test, the irregular verb test conducted in January 2004 concluded that Helen over-regularized to a greater extent than previously. She over-regularized all 9 of the irregular verbs.

Table 13. Longitudinal results of Wug Test - (July - 2003 – January 2004)

Name: Clare

Words typed in bold indicate non-systematic answers

	
	July 2003
	*October 2003
	*January 2004

	1. WUG
	wugs
	wugs
	wugs

	2. GUTCH
	gutches
	gutches
	gutches

	3. SPOW
	spowinged
	spowinged
	spowinged

	4. KAZH
	kazhes
	kazhes
	kazhes

	5. RICK
	pass
	ricked
	rickeding

	6. WUG
	pass
	pass
	Pass

	
	pass
	pass
	pass

	7. TOR
	tors
	tors
	tors

	8. QUIRKS
	dalmation
	dalmation
	quirk

	9.  LUN
	luns
	luns
	luns

	10. NIZ
	nuds
	niz
	nizzes

	11. MOT
	motting
	was motting
	mottinged

	12. CRA
	cras
	cras
	cras

	13. TASS
	tasses
	tasses
	tasses

	14. BOD
	boddinged
	bodded
	bodding

	15. NAZ
	nazzings
	nazzing
	naz

	16. HEAF
	heafs
	heafs
	heafs

	17. glass
	glasses
	glasses
	glasses

	18. GLING
	glinginged
	glinginged
	glinged

	19. LOODGE
	loodginged
	loodginged
	loodging

	20. BING
	binginged
	binged
	binginged

	21. NIZ
	niz’s
	niz’s
	niz’s

	
	nizzes’
	nizzes’
	nizzes’

	22. RING
	ringinged
	ringed
	ringed

	23. WUG
	wug’s
	wug’s
	wug’s

	
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	quirky
	quirky
	quirk

	
	dalmation
	dalmation
	dalmation

	25. ZIB
	zibbing
	zibbing
	zibbing

	
	pass
	pass
	pass

	26. MELTS
	melted
	melted
	melted

	27. BIK
	bik’s
	bik’s
	bik’s

	
	biks’
	biks’
	biks’


*  Order was fixed at random. For a list of order used see Appendix B

Table 14. Longitudinal results of Irregular Verb Test (2) – (October 2003 – January 2004)

Name: Clare

Words typed in bold indicate non-adult like answers.

	
	October 2003
	January 2004

	1. draw *****
	drawed
	drawing

	2. think *****
	Was thinking
	Was thinking

	3. see    *****
	saw
	saw

	4. blow  ***
	blowed
	blowed

	5. dig     ***
	digged
	digginged

	6. bend  ***
	Was bending
	bendinged

	7. swear **
	Was swearing
	Was swearing

	8. bleed  **
	bleedinged
	bleeding

	9. kneel  *
	kneeled
	kneeling

	Total overregularizations
	5
	3


Key 

***** 
- high frequency verbs

*** 
- medium frequency verbs

** / * 
- low frequency verbs

Frequency bands taken from Collins Cobuild English Dictionary. (1995). Helping learners with real English. New Edition. Harper Collins Publishers. 
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Graph 14.1 - Longitudinal results of irregular verb test (2)

Clare


Longitudinal Results – Clare

Wug Test 

At the start of the study, Clare showed little difficulty in the formation of plurals, she applied the correct allomorph ending to all but one of the novel words niz (10). However, at the end of the study it appeared that she was then able to add the correct /Iz/ allomorph, to form nizzes.  It was also apparent that the formation of the singular and plural possessive forms proved to be unproblematic throughout the study.

The most problematic of the grammatical forms appeared to be verb inflections. The initial study concluded that Clare inflected the majority of verbs in a unique way. It was evident for the majority of the past tense verbs, prior to over-regularizing them with the regular /d/ allomorph, she added the progressive –ing inflection, examples being spow (3) resulting in spowinged and bod (14) resulting in boddinged. Interestingly, this pattern extended to the irregular verb ring (22) resulting in ringinged, a verb which one would expect a child to have in their lexicon. The use of the -ing inflection and the regular /d/ allomorph was also apparent in the formation of the 3rd person singular. When showed a picture of a man who knows how to loodge  (19) and asked what he does if he does it every day she replied loodginged.

At the end of the study, this concept was still present in the formation of the past tense, however to a lesser extent. Despite what appeared to be over-regularizing less often, Clare did not form the past tense in a way similar to the other subjects and often continued to use the progressive –ing inflection.

It was apparent that Clare still had difficulty supplying the comparative and superlative adjectival endings for a word such as quirks (24). The formation of compounds also appeared to be another area of difficulty, see wug (6).

Irregular Verb test (2)

At the start of the study, over-regularizations were present within the irregular verb test to a large degree. Clare over-regularized in each of the 3 categories of high, medium and low frequency verbs. Another apparent feature of the results was the use of the past progressive aspect, an example being think (2), resulting in the answer was thinking, this too was evident in all 3 of the frequency categories. Clare also applied a similar concept to that used in the novel word test for one of the verbs. She added the progressive –ing inflection before adding the regular /d/ allomorph to the low frequency verb bleed (8), resulting in bleedinged. In conclusion the results showed that at the start of the study Clare only supplied one verb in its anticipated past tense form, this being the high frequency verb see (3) resulting in saw.

This was also the case when tested 3 months later. Clare once again supplied the correct form of the verb see (3), resulting in saw. Despite over-regularizing to a lesser extent than before, as with the novel word test Clare appeared to use a system that was unique to her. The progressive –ing inflection was added to the majority of the low frequency verbs, for example kneel (9), resulting in kneeling. The majority of the medium frequency verbs were formed by adding the progressive –ing, prior to the addition of the regular /d/ allomorph, for example dig (5) became digginged. A form of the progressive tense was also apparent in the formation of high frequency verbs, for example draw (1) became drawing.
Table 15. Longitudinal results of Wug Test – (July 2003 – January 2004)

Name: Lynne

Words typed in bold indicate non-systematic answers

	
	July 2003
	*October 2003
	*January 2004

	1. WUG
	wugs
	wug
	wug

	2. GUTCH
	gutch
	gutch
	gutch

	3. SPOW
	spowed
	spowed
	spow

	4. KAZH
	kazh
	kazh
	kazh

	5. RICK
	ricked
	ricked
	rick

	6. WUG
	pass
	small wug
	Pass

	
	pass
	wug house
	wug house

	7. TOR
	tors
	tor
	tor

	8. QUIRKS
	pass
	quirk
	quirk

	9.  LUN
	luns
	luns
	lun

	10. NIZ
	niz
	niz
	niz

	11. MOT
	mot
	mot
	mot

	12. CRA
	cra
	cra
	cra

	13. TASS
	tass
	tass
	tass

	14. BOD
	bod
	bod
	bod

	15. NAZ
	naz
	naz
	naz

	16. HEAF
	heaf
	heaf
	heaf

	17. glass
	glass
	glass
	glass

	18. GLING
	glinged
	gling
	gling

	19. LOODGE
	loodges
	loodge
	loodge

	20. BING
	binged
	bing
	bing

	21. NIZ
	naz
	niz
	niz

	
	nizzes’
	nizzes’
	niz

	22. RING
	rung
	rang
	rang

	23. WUG
	wug’s
	wug’s
	wug

	
	wugs’
	wugs’
	wugs’

	24. QUIRKS
	pass
	quirker
	very quirky

	
	most quirky
	quirkiest
	quirkiest

	25. ZIB
	zibbing
	zibbing
	zibbing

	
	A zibber
	A zibber
	A zibber

	26. MELTS
	melted
	melted
	melt

	27. BIK
	bik’s
	bik
	bik

	
	biks’
	biks’
	biks’


*  Order was fixed at random. For a list of order used see Appendix B

Table 16. Longitudinal results of Irregular Verb Test (2) – (October 2003 – January 2004)
Name: Lynne

Words typed in bold indicate non-adult like answers.

	
	October 2003
	January 2004

	1. draw *****
	drew
	drew

	2. think *****
	thought
	thinking

	3. see    *****
	saw
	saw

	4. blow  ***
	blew
	blew

	5. dig     ***
	dug
	dag

	6. bend  ***
	bend
	bent

	7. swear **
	swear
	swear

	8. bleed  **
	bled
	bled

	9. kneel  *
	kneeled
	kneel

	Total overregularizations
	1
	0


Key 

***** 
- high frequency verbs

*** 
- medium frequency verbs

** / * 
- low frequency verbs

Frequency bands taken from Collins Cobuild English Dictionary. (1995). Helping learners with real English. New Edition. Harper Collins Publishers. 
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Graph 16.1 - Longitudinal results of irregular verb test (2)

Lynne


Longitudinal Results – Lynne

Wug test

At the start of the study Lynne applied the correct allomorph ending of /z/ to all of the voiced plurals, for example wug (1) resulting in  */wugz/.

* / / denotes International Phonetic alphabet.

However this was not the case for any words ending in a voiceless sibilant or affricate, such as heaf (16) and kazh (4). She did not add any plural endings to these words. A particular point of interest is that she did not apply the /Iz/ allomorph to the word glass (17) – a word that one would expect a child of this age to have in their lexicon. At the end of the study, Lynne ceased to apply any inflectional endings at all to any of the plural formations. 

The results of the initial study appeared to indicate that Lynne added the regular /d/ allomorph to from the past tense of verbs such as spow (3) and rick (5) resulting in spowed and ricked. It also appeared that she did not recognise the inclusion of verbs such as gling (18) and bing (20) to test for possible irregular formations. However she did recognise the irregularity of the verb ring (22) and changed its vowel to an /u/ resulting in rung. Despite applying the allomorph /Id/ to the verb melts (26), she did not extend this application to other verbs ending in a voiceless consonant such as mot (11) and bod (14). 

At the end of the study, Lynne no longer applied any inflectional endings to any of the past tense or 3rd person singular verbs such as naz (15) and loodge (19).

The results suggest that there appears to be some evidence to hypothesize progression in the formation of compounds such as in wug house (6) and superlative adjectives such as quirkiest (24).

Irregular verb test (2)

At the start of the study, the results of the initial irregular verb test (2) concluded that Lynne over-regularized very infrequently. She only over-regularized once, which occurred with the low frequency verb kneel (8). She formed the past tense of all of the high, and the majority of the medium frequency verbs correctly, supplying the bare stem of 2 verbs bend (6) and swear (7). 

3 months later the results showed that Lynne did not over-regularize any of the verbs. However the number of correct formations was slightly less than before. She continued on occasion to use the bare stem, mainly for low frequency verbs, for example swear (7) and kneel (9). She also used the progressive –ing inflection for one verb, think (2), a verb that she had previously formed correctly.

4.3 Adult – Child Comparison

Table 17. Adult – child comparison - Wug test. Number of answers given that differed from those given by the adult

	
	Rebecca
	Helen
	Clare
	Lynne

	July 2003
	10 *(1)
	11 *(2)
	18 *(3)
	18 *(4) 

	October 2003
	7  *(0)
	12 *(0)
	14 *(2)
	20 *(0)

	January 2004
	5  *(0)
	9  *(2)
	16 *(3)
	25 *(1)


The results from table 17 indicate that for all but one of the subjects (Lynne), the language of the other subjects appears to be progressing to becoming more adult-like. However, this does not appear to be the case for Lynne who appears to be giving an increasing amount of different answers to that of the adult. It is also evident that the two subjects with the most closely related language to that of the adult are Rebecca and Helen, the 2 children of the adult.

*(  ) indicates number of questions unanswered (included in totals)
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Table 18. Adult – Child comparison. Irregular verb test (2). Number of answers given that differed from those given by the adult

	
	Rebecca
	Helen
	Clare
	Lynne

	October 2003
	4
	8
	8
	3

	January 2004
	1
	9
	8
	4
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The results of table 18 show that for all but one of the subjects (Rebecca), there is an increase in, or consistent amount of different answers given from those given by the adult.

4.4. Twin – singleton Comparison
Table 19. Twin-singleton comparison

Words typed in bold indicate answers that were specific to Rebecca and Helen

	
	Rebecca
	Helen
	Clare
	Lynne

	July 2003
	Nizzes (10)
	Nizzes (10)
	Nuds (10)
	Niz (10)

	
	Motted (11)
	Motted (11)
	Motting (11)
	Mot (11)

	
	Nazzes (15)
	Nazzes (15)
	Nazzings (11)
	Naz (11)

	
	
	
	
	

	October 2003
	Nizzes (10)
	Nizzes (10)
	Niz (10)
	Niz (10)

	
	Motted (11)
	Motted (11)
	 Was Motting (11)
	Mot (11)

	
	Nazzes (15)
	Nazzes (15)
	Nazzings (11)
	Naz (11)

	
	
	
	
	

	January 2004
	Nizzes (10)
	Nizzes (10)
	Nizzes (10)
	Niz (10)

	
	Motted (11)
	Motted (11)
	Mottinged (11)
	Mot (11)

	
	Bodded (14)
	Bodded (14) 
	Bodding (14)
	Bod (14

	
	Nazzes (15)
	Nazzes (15)
	Naz (11)
	Naz (11)

	
	Loodges (19)
	Loodges (19)
	Loodging (19)
	Loodge (19)


Table 19 shows that Rebecca and Helen consistently gave a few answers that were specific to them and not supplied by the other 2 subjects. The most evident of these were in the formation of the 3rd person singular of Naz (15) and loodge (19). Throughout the study they consistently supplied the same correct answers. This was also apparent in the formation of the plural of niz (10) and in the past tense of the verbs mot (11) in which they consistently applied the correct /Id/ allomorph which was extended to bod (14) at the end of the study.

5. DISCUSSION

5.1 Discussion of Cross Sectional Results

The results of the wug test in July appeared to suggest that all of the four subjects had over-regularizations within their language and were at varying stages in their grammatical development. The formation of plurals appeared to be the least problematic grammatical feature, with all of the subjects, in the majority of cases, adding the correct allomorph ending. 

However it was apparent that other grammatical features such as compound formation and adjectival ending inflections proved to be more problematic. Only 1 of the subjects was able to provide the compound wug house when asked what they would call a house that a wug (6) lives in. Similarly only 1 out of the 4 subjects was able to provide either the comparative or superlative form of quirks (24).

Great variation was seen in the verb inflections with little conformity in the way that all four subjects consistently formed the past tense. As one would expect, over-regularizations were present in the answers of all four subjects. None of the subjects appeared to recognize that gling (18) and bing (20) were tests for possible irregular formations and all of the subjects over-regularized these by adding the regular /d/ allomorph.

At the end of the study, the results appeared to indicate that over-regularizations decreased for the majority of the subjects. It also appeared that for the majority of subjects, some of their grammatical features, such as formation of the possessive and plurals, showed signs of adult-like proficiency. However, verb inflections appeared to remain problematic for the majority of the subjects. Over-regularizations were still present in the answers of Helen and Clare, interestingly to a greater extent in Helen’s than at the start of the study. It also appeared that Lynne and Clare were continuing to use a process of inflection that appeared to be unique to them.

One would expect that after 6 months, over-regularizations would begin to gradually decrease. However, the wug test indicated that this was only the case for Rebecca, who no longer over-regularized gling (18) and bing (20) at the end of the study, but appeared to recognise that they were possible irregular formations. This result was echoed for Rebecca in the irregular verb test (2).

Irregular Verb test (2)

The initial irregular verb test (2) indicated that over-regularizations were once again present in the language of all four of the subjects to varying degrees across all three of the frequency categories. It was more apparent within the low and medium frequency categories as the ‘words-and-rule theory’ would predict.  ‘The words-and-rules theory predicts that rarity should hurt an irregular verb, but not a regular verb’ Pinker, (1999:123). 

At the end of the study, over-regularizations had decreased for the majority of subjects. Despite the decrease in over-regularizations, Lynne and Clare’s results indicated that they were still unable to provide the correct form of the past tense for many verbs and applied a pattern that was evident in the results of the final wug test. Lynne often kept the verb in its bare infinitive form and Clare regularly added the progressive –ing allomorph. According to Berko (1958:174) ‘undoubtedly, children’s speech is mostly in the present tense, and this is a very commonly heard form’. 

Interestingly the remaining subject, Helen, over-regularized to a greater extent at the end of the study, in which she added either the appropriate regular /d/ or /Id/ allomorph. In conclusion, the results indicated that over-regularizations were less frequent at the end of the study for many of the subjects, however their grammatical development, in particular morphological verb inflections were still at different stages. The results showed little conformity in the way that all four subjects consistently inflected verbs for tense. 

5.2 Discussion of Longitudinal Results

Rebecca

Over a period of 6 months, it appeared that over-regularizations were less frequent in Rebecca’s language. This was apparent in both the wug test and the irregular verb test (2). At the end of the study she was able to correctly supply English plurals, verb tenses, possessives, derivations and compounds for the majority of the novel words. She was also able to supply the correct forms for the majority of the irregular verbs. It would be reasonable to conclude that her language appeared to be almost target like in most of the categories.

Helen

Based on exposure, one could anticipate that Helen’s results might display strong similarities with those of Rebecca. However, it appeared that over a period of 6 months over-regularizations were more frequent in Helen’s language than at the start of the study. Despite being able to supply the correct morphological inflection for the majority of the various novel word categories, formation of the past tense still appeared to be problematic. In addition to over-regularizing gling (18) and bing (20) she extended over-regularizations to the formation of the comparative and superlative adjective of quirks (24) resulting in more quirky and most quirkiest. She also applied this overextension to all 9 of the irregular verbs in the irregular verb test (2). Despite all other areas of Helen’s language appearing to become more target like, the formation of the past tense was one area of her language that did not conform. It is of immense difficulty to hypothesize why over-regularizations seem to be occurring more frequently or even if they do, taking into account that these tests were done in experimental conditions. In the narrative of ‘Frog, where are you?’ Helen did not over-regularize any irregular verbs. One possible hypothesis could be that maybe this was a pattern that had emerged as a result of test effects, due to some unrelated task effect. Another possibility could be that over-regularizations were less likely to appear in spontaneous speech, such as story telling, than in experimental conditions.

Clare

Similarly to the results of the other subjects, plurals and possessives appeared to be the least problematic morphological inflections for Clare throughout the study. Despite over-regularizations appearing to decrease over time, once again verb inflections appeared to be problematic. Throughout the study Clare’s answers reflected a process that was unique to her. Not only was she inflecting verbs with the progressive –ing (a feature which is quite common, as the majority of children’s speech is in the present form), but she was also using a secondary inflection, the regular /d/ allomorph, to mark for past tense resulting in many cases in /ingd/. Berko (1958:174) suggests a possible reason why children use the progressive –ing form. Not only is it frequently used in their speech, but she states that ‘this inflexion has only one allomorph. The rules for its application are completely regular, and it is the most general and regular rules that children prefer’. Clare’s results in both the wug test and the irregular verb test (2) indicate that her grammatical development of verbs, including 3rd person singular verbs, has yet to establish much conformity.

Lynne

The results of the study appeared to indicate that over a period of 6 months Lynne was beginning to form compounds and comparative and superlative adjectives. This was evident in some of the answers she gave, see wug (6) and quirks (24). However, the remaining answers, in particular of the wug test, indicated that she was using a process that was unique to her. She progressively gave answers in their bare stem or infinitive form. At the start of the study, she supplied the correct allomorph endings for some of the plurals, for example wug (1). She also inflected some of the verbs with the regular /d/ allomorph as one would expect, for example rick (5).  Similarly to the other subjects, she over-regularized the verbs gling (18) and bing (20). At the end of the study it appeared that over-regularizations had decreased in the wug test. However, these results also concluded that for the majority of the answers, Lynne did not add any inflectional endings, but kept them in their bare stem. Therefore, her answers were not adult-like. This was also apparent for words that she knew, for example the plural of glass (17) and the past tense of melts (26). This process appeared to extend to the irregular verb test, where once again over-regularizations appeared to decrease, despite the number of incorrect answers increasing. It is difficult to hypothesize why this might be, however, it appears that Lynne has formulated a pattern which she has applied to the majority of words. 

5.3 Discussion of Adult-Child comparison

As one would expect, there is evidence to indicate that over time the language of the majority of the subjects appeared to become gradually more adult-like. This was evident in some features of the language more than others. It also appeared to be more apparent in the language of Rebecca and Helen, which is of particular relevance as the adult who undertook the study was the father of the twins. However, one could hypothesize age as being another or alternative determiner in these results, as Rebecca and Helen were the 2 oldest subjects. Ages at the end of the study are as follows:-

Rebecca
–6,2

Helen

– 6,2

Clare
 
- 5,9

Lynne

– 5,6

An interesting feature of the results was that the answers of one of the subjects (Lynne) appeared to be becoming less similar to those of the adult. This could indicate, what is often referred to as ‘a U-shaped curve of development’ Pinker (1999:193), suggesting after a period of getting grammatical morphemes correct, there is often a stage in a child’s development whereby they appear to make significantly more mistakes, before once again supplying the correct form.

5.4 Discussion of Twin-Singleton comparison

The results of the twin-singleton comparison did not indicate many differences that throughout the study appeared to be specific to the twins. A point of interest from these results was that Rebecca and Helen appeared to be able to supply the correct form of the 3rd person singular form of the verb naz (15) and loodge (19) to a greater extent than the other 2 subjects. At this point in the study I would like to remind the reader that Lynne and Clare are singletons (without siblings) as opposed to Rebecca and Helen who are twins. Reiterating what Savic (1980) states ‘twins often participate in three-way conversations in which they may communicate with either the parent or the co-twin’. Therefore, it seems reasonable to suggest that position in the family may have an influence on the development of the 3rd person singular.

According to the ‘words-and-rules theory’, one could possibly hypothesize that twins might over-regularize to a similar degree, as they are exposed to a similar stimulus. According to this account, over-regularization is as a result of being unable to retrieve an irregular counterpart from memory, failure to do so results in blocking the verb with the –ed rule. Thus one would expect a twin, or child with siblings to have possibly acquired a larger store of irregular verbs in their mental lexicon as a result of the surroundings to which they are exposed. However, there was little if any evidence to suggest that this was the case in this study. 

5.5 General discussion

In summary, at the start of the study, the results indicated that all four subjects were at different stages of grammatical development. As one would expect all four of the subjects had over-regularizations present, to varying degrees, within their language. Throughout the study, it was apparent that for the majority of the subjects there were similarities within some areas of their grammatical development, such as the formation of plurals, it was also evident that there were many differences, with the greatest variation evident in verb inflections.  As a result of this being a small-scale study, it proved difficult trying to spot any emerging trends across all four subjects. Thus, in order to do this it would be necessary to conduct a larger scale study. 

At the end of the study, there was some evidence to suggest that the language of the subjects appeared to be progressing in the direction of the adult-like norm. This was apparent for some subjects more than others. Over-regularizations appeared to decrease for the majority of the subjects, in both the novel word and irregular verb tests. However, despite over-regularizations decreasing, the results at the end of the study indicated that many of the subjects still had difficulty in supplying the correct past tense form in test-like conditions. However, it appeared that over-regularizations occurred more frequently in experimental conditions as opposed to spontaneous production. The elicitation of the narrative revealed that only one out of the four subjects over-regularized, this occurred with the formation of the past tense of the verb wake up resulting in waked up. Thus, despite, the difficulty in collecting spontaneous speech data, this too, (time permitting), might have been another useful additional area of investigation. However, as a result of the vast degree of variation normally found in development, one would need to gather a very large sample in order to collate sufficient data. 

There was limited evidence to show similarities in the language of the twins. Despite their language being more adult-like than that of the other 2 subjects at the end of the study, there were few similarities that could be conclusively assigned to being a twin. 

In conclusion, the study of child language acquisition can provide valuable insights into individual differences in child language development. From the results of this study, it is apparent that even in the early school years, over-regularizations still appear to be present to varying degrees. However, over a short period of 6 months these appear to be becoming less frequent for the majority of subjects, a result that would be anticipated by both the ‘words-and-rule’ and the ‘connectionist’ account of language acquisition. The results of the study have indicated some similarities in the development of grammatical morphology, however they have largely confirmed a vast amount of variation that exists within the development of child language. In order to draw more substantial conclusions about individual differences in grammatical development one would need to undertake further studies. Such studies would need to incorporate significantly larger sample sizes and possibly focus on one aspect of grammatical development, occurring in both test-like conditions and spontaneous language production.

Total word count – 10,800 words approx.
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Appendix A – Wug Test

Please see written version of dissertation for original set of wug pictures.

Appendix B – Order used for wug test – October 2003 and January 2004

October 2003




January 2004










3.  
Spow




10.
Niz

13.
Tass




17.
glass

9.   
Lun




3.
Spow

4. 
Kazh




11.
Mot

7. 
Tor




19.
Loodge

1. 
Wug




1.
Wug

8. 
Quirk




12.
Cra

26. 
Melts




6.
Wug

14. 
Bod




21. 
Niz

24. 
Quirks




27. 
Bik

10. 
Niz




7. 
Tor

6. 
Wug




13. 
Tass

25. 
Zib




20. 
Bing

12. 
Cra




2. 
Gutch

2. 
Gutch




14. 
Bod

23. 
Wug




22. 
Ring

16. 
Heaf




9. 
Lun

21. 
Niz




16. 
Heaf

22. 
Rang




4. 
Kazh

11. 
Mot




18. 
Gling

18. 
Gling




25. 
Zib

17. 
Glass




5. 
Rick

19. 
Loodge



24. 
Quirks

5. 
Rick




8. 
Quirks

27. 
Bik




26. 
Melts

15. 
Naz




15. 
Naz

20. 
Bing




23. 
Bik

 Appendix C – Irregular Verb Test (2)

Please see written version of dissertation for original irregular verb test.

Appendix D – ‘Frog, Where are You?’ – Pictures from story book

Please see written version of dissertation for pictures from ‘Frog, where are you?’

Appendix E - Transcription of ‘Frog, where are you?’

Rebecca – August 2003

PB: Researcher

RB: Child

PB: Okay start from the beginning, have a look and see what you think the story’s about, see if you can tell me

RB: A boy sitting in his bedroom…. (unclear)

PB: okay turn the page, 

RB:okay

PB: what happened next?

RB: The boy went to sleep with his dog and the frog jumped out the jar

PB: he jumped out didn’t he?

RB: yes

PB: so then what happened?

RB: in the morning the boy wakes up and his dog, they look in the jar and the frog has gone.

PB: he’s gone hasn’t he? Turn the page see what happens next. What does he do?

RB: he jumps out of bed and looks in all the places he can find

PB: oh dear

RB: and the dog’s got stuck in the jar

PB: oh dear, so what can they do then?

RB: they open the window and see

PB: okay, and what do you think they may be doing? What is he doing there?

RB: shouting

PB: he’s shouting isn’t he? So what happened next?

RB: the dog fell out of the window with his head stuck in the jar

PB: oh dear, the boy looks a little bit shocked doesn’t he? So then what happens

RB: the jar breaks and the dog gets out and the boy gets cross with the dog as he’s broken the jar

PB: and what’s the doggy doing to him

RB: licking his face

PB: so then what do they do, what happened then?

RB: they shouted into the woods to see where he’d gone. Was it his pet frog?

PB: I think it must have been

RB: the dog was looking in a bee’s tree, in a bee’s tree and the boy was looking down into a hole shouting

PB: oh dear, what’s happened now?

RB: a mole came out

PB: came out of a hole

RB: and bit his nose

PB: okay

RB: and the dog was trying to climb a tree and barking

PB: okay then what happens

RB: he let the bees hive down and the dog looked at all the bees coming out

PB: oh dear

RB: and the boy was looking in a squirrel’s hole

PB: then what happened?

RB: the owl flew out and the bees were after the dog and the boy fell out of the tree

PB: oh dear, what did the dog do?

RB: erm ran away

PB: he did, didn’t he? Good girl

RB: is it a long one?

PB: not much longer

RB: and the boy was shouting to the dog and the owl flew out of the tree

PB: yes he flew out didn’t he, good girl. Oh dear

RB: and the boy got onto a dear

PB: he did, didn’t he? What’s the dear doing now? The dear’s..

RB: galloping after the little dear

PB: yes with the boy still up there isn’t he? What did the dear do next?

RB: stopped really closely and the boy fell off. Is that his dog?

PB: I think it might be actually, I’m not sure. The boy fell off the cliff didn’t he?

RB: yeah and he fell into the pond

PB: oh dear. Where did he land?

RB: in the pond

PB: in the pond. What happened next?

RB: his doggy jumped back up onto his head

PB: his doggy’s nice and dry isn’t he?

RB: he said to his doggy ‘sshh’ and he looked over the log.

PB: and what did they find over there?

RB: 2 frogs

PB: not only 2 frogs but

RB: 1 mouse, the mice, baby frogs

PB: baby frogs, so what’s happened there?

RB: he’s ran off to see his mummy

PB: yes. I think he’s got a family now hasn’t he? So then what does the little boy do next?

RB: go back home and waves goodbye with his dog

PB: with his dog and what else?

RB: his frog. 

PB: Do you think he’s taken one of the baby frogs with him this time?

RB: erm yeah

PB: I think so too. Good girl, well done

Appendix E - Transcription of ‘Frog, where are you?’

Helen  – August 2003

PB: Researcher

HB: Child

PB: right if you look at the pictures Helen and you tell me what you think the story is 

HB: the doggy trying to get

PB: can you speak a little bit louder, Helen

HB: the doggy’s trying to get the frog

PB: do you think he’s looking at the frog?

HB: yeah

PB: so where is he?

HB: he’s in the boy’s bedroom

PB: yes and what time of day do you think it is?

HB: erm (pause)

PB: do you think it’s night time or day time Helen?

HB: night time

PB: night time, so it’s about a boy and his dog and he’s got a little frog in a jar hasn’t he? That must be his pet, right what happened next Helen?

HB: the frog whilst the boy was asleep jumped out

PB: he jumped out of the jar didn’t he? What happens then?

HB: erm the boy and the dog woke up and there was none sign of the frog

And it was morning

PB: good girl. So what did they do?

HB: they looked, they tipped, they looked in the sock

PB: they’re looking for him aren’t they?

HB: and they looked and the doggy looked in the jar


PB: yes, and then what do they do?

HB: they look outside

PB: they look outside, do you think the little boy, do you think he’s…what’s happened to the dog

HB: head’s stuck

PB: he’s got his head stuck in the frogs jar hasn’t he? And then what happened?

HB: the jar crashed

PB: the jar crashed. What happened to the dog? What happened out the window?

HB: he fell out

PB: he fell out the window didn’t he? The jar crashed and the little boy.

HB: told him off

PB: do you think he told him off? The dog looks pleased to see him though doesn’t he because he’s licking his face? So then what happens in the story?

HB: they shout to the frog

PB: good girl, they’re in the woods aren’t they shouting to the frog

HB: there’s a beehive

PB: so what happens then, the little boy?

HB: the little boy looks in the hole and the dog tries to jump up to the beehive

PB: and what happens there?

HB: erm a mole picked his nose

PB: a mole what?

HB: picked his nose,

PB: picked his nose

HB: and the doggies’ barking

PB: what’s happened?

HB: the doggies spilt that

PB: yes he’s spilt the beehive hasn’t’ he

HB: and all the bees are falling down (unclear)

PB: so what’s the boy doing now?

HB: the boy’s climbing a tree and looking through a hole for his frog

PB: for his frog and

HB: and the owl jumped out and licked his nose 

PB: oh dear he knocks him over doesn’t he? What’s happening here then?

HB: the doggie’s running away from the bees. The boy’s looking for the doggy

PB: yes he runs up there, what’s he doing?

HB: he runs up there and he shouts ‘dog’, ‘dog’

PB: who’s this the here?

HB: ‘dog, dog’ doggy

PB: there’s his doggie there isn’t it? Right, he runs to the top of this hill and look what happens, what happened next Helen?

HB: erm

PB: it’s a dear isn’t it?

HB: a dear knocked him over

PB: knocked him over. And what does the dear do?

HB: the dear carries him along

PB: the dear carries him along, chasing his little doggy there

HB: (unclear) that doggy. Both of them fall down into the river

PB: turn over, good girl. Oh dear me!

HB: splash! Splash

PB: splash, what’s the doggy done now

HB: the doggy climbed onto his head

PB: yes, he’s climbed up there hasn’t he? He can get nice and dry

HB: they tiptoe through a tunnel, they go over a tunnel

PB: and what are they doing?

HB: (pause)

PB: they’re looking…

HB: they’re looking for frog

PB: for frog and then what happened

HB: frog nearly appears

PB: mmm, and there’s two frogs aren’t there?

HB: yes, there’s two frogs

PB: and what else do they find?

HB: find some hamsters aswell

PB: do you know what I think these are meant to be?

HB: what?

PB: baby frogs

HB: oh

PB: they find some baby frogs. I think he’s gone away, he’s met another frog and they’ve had some babies haven’t they?

HB: yeah

PB: so what does the little boy do next? How does the story finish then?

HB: it finishes where he, where they let him have a little frog

PB: they let him have a frog so what does he do?

HB: he says goodbye

PB: he says goodbye to the little frogs doesn’t he. So what do you think he must do then?

HB: pause

PB: where do you think he goes then?

HB: he goes home

PB: with his frog doesn’t he. He’s gone home with another baby frog hasn’t he?

HB: yeah

PB: yes

Appendix E - Transcription of ‘Frog, where are you?’

Clare - August 2003

PB: Researcher

CH: Child

PB: What do you thinks happening in the story here then?

CH: erm it’s night time

PB: yes it is night time isn’t it and what do you think the story might be about, what’s happening

CH: a dog and a boy

PB: a dog and a boy and what do you thinks happening in the story?

CH: erm the frog might jump out of here, out of and out of the window

PB: shall we see?

CH: cos the windows a tiny bit open

PB: oh yes, shall we see what we think happens then, right shall we turn the page, what happens next

CH: he’s asleep

PB: he’s asleep, yes and what happened

CH: he’s tipped getting out of the bowl and then when the boy *waked up he finds that the frog isn’t in the bowl

PB: oh dear me, lets have a look then. He looks a bit surprised doesn’t he? He looks a bit shocked. Right so what happened next?

CH: he’s looking in his boots to see if he’s jumped out of there and the dog’s stuck in the bowl

PB: he’s got his head stuck, so what do they do?

CH: they shout out of the window ‘frog where are you?’

PB: and then what happens whilst he’s shouting out the window, what’s happened now

CH: the dogs falling out of the window and he’s licking him now cos the things broke and he’s not..he’s cross

PB: yes the little boy is cross isn’t he? The dog looks happy to see him though doesn’t he? Turn the page and lets see what happened next. Okay, so what do we think’s happening now then?

CH: I think the bees are coming out of the hive and and he ‘s looking at them staring at them and he’s still shouting ‘frog where are you?’ from his house, there’s his house

PB: yes it looks like his house doesn’t it?

CH: yes

PB: okay, so what happened now? What did the boy do next?

CH: he shouted ‘frog where are you’ down the hole and I think he nipped his nose

PB: he nipped his nose. That looks like a little mole that doesn’t it? And what did the dog do?

CH: he’s trying, he’s trying to get the bees again, from up the tree

PB: he is isn’t he? He’s a very silly dog doing that. Right so then what happens?

CH: now he, now the boy, now the dog is, the bee hive has dropped and the bees are going to sting

PB: oh dear

* over-regularization

CH: and he’s shouting ‘frog where are you’ down the hole

PB: he’s under the tree isn’t he?

CH: and it’s an owl

PB: and what happened do you think?

CH: and the bees have ran to get the dog

PB: oh dear, and what happened to the boy? When the owl came out of the tree, what happened to the boy?

CH: erm he fell down. Paula why’s that on?

PB: I don’t know, I hope I didn’t do it, I probably did dint I with my pen. Okay shall we find out what happened next? So what’s the boy done there?

CH: he’s banged his head on the rocks

PB: he has. What does he do then? Where does he go?

CH: he’s shouting at the owl over there and erm you don’t see the dog on this page but on this page you can, I wonder where he’s gone, I think he was just going for a walk that way then coming back feeling sad, or running from the bees

PB: (laughs) what was this, what’s happened here, he’d gone up to the top of that hill hadn’t he and what’s that do you know?

CH: erm a reindeer

PB: and what’s happened, he’s got

CH: he’s on his head

PB: (laughs) and then what happened? What does the reindeer do? What do you think the reindeer has done?

CH: chasing the dog

PB: chasing the dog isn’t he?

CH: and look a cliff

PB: I wonder what’s going to happen next. Oh dear what happened?

CH: erm the boy’s falling down into the pool

PB: do you think he stopped, the reindeer, yeah? And he fell off

CH: (unclear) he fell in the water and there’s the reindeer up there. The dog’s on his head now and he’s still in the water. He looks as if he’s going to look in that hole next, no he isn’t

PB: what happened next?

CH: ssshhh! And now he’s looking over here and he’s found

PB: what’s happened on this page?

CH: he found 2 frogs and 4 little ones there

PB: do you think they were baby frogs?

CH: yes

PB: so what do you think’s happened

CH: one of his frogs has gone to them and he knew which one it was and it was that one wasn’t it

PB: and what happened on this page

CH: erm he’s got a frog in his hand and waving goodbye

PB: waving, do you think he’s taking a frog home?

CH: yep

PB: do you think its one of the babies?

CH: yep

PB: well done

CH: we’ve finished now

PB: that was very good wasn’t it? So can you remember what the story was about?

CH: a frog and a boy and a dog

PB: what happened?

CH: and they were looking for the frog

PB: looking for a frog

CH: yep

PB: and what happened in the story, do you remember?

CH: they found a family of frogs

PB: they found a family of frogs and the little boy what did he do at the end?

CH: erm he took one of them home and waved goodbye

PB: very good, well done

Appendix E - Transcription of ‘Frog, where are you?’

Lynne – August 2003

PB: Researcher

LA: Child

PB: If we have a look at the pictures and you tell me what you think the story’ s about, so what’s happened in the story. Do you think you might be able to do that?

LA: yeah

PB: yeah. So this is the first page, what do you thinks happening in the story? What do you think the story’s about?

LA: they’re playing hide and seek

PB: they’re playing hide and seek. So who do you think is in the story, there’s..

LA: (pause)

PB: a little boy? Yeah? And what’s happening?

LA: they’re looking for the frog

PB: they’re looking for the frog and where is the frog?

LA: in there

PB: in the jar?

LA: yeah

PB: Shall we turn the page? So then what happens?

LA: (pause)

PB: what’s the boy doing? What’s happened?

LA: he’s sleeping

PB: he’s sleeping. And what happens here?

LA: the frog’s getting out of the bowl

PB: getting out isn’t he?

LA: yes

PB: so then what happened next?

LA: he’s getting out of his bed

PB: getting out, so he’s awake. Now what’s happened?

LA: the frogs get out of the jar

PB: yes he has hasn’t he? What do you think is happening there?

LA: he’s putting a hat on

PB: putting the hat on, and what…

LA: (pause)

PB: and what’s happened

LA: the dogs put its head in the jar

PB: and what do you think, what’s happened, has he..

LA: (pause)

PB: do you think he’s got it stuck?

LA: erm yeah

PB: yeah, he’s got it stuck. What do you think happened next?

LA: erm

PB: what have they done to the window?

LA: opened it

PB: opened it, and what do you think they’re doing?

LA: calling for the frog

PB: yeah. Oh dear, what happened next do you think

LA: the dog jumped out of the window

PB: yes, he’s fallen hasn’t he? And what happened to the jar?

LA: it cracked

PB: it cracked. What’s the little boy done?

LA: he picked him up

PB: he’s picked him up. The dog’s licking him isn’t he? I think he’s pleased. Right, so what do you think happened next?

LA: (pause)

PB: there, what does it look as if he’s doing? He’s…, what do you think they’re looking for?

LA: the frog

PB: the frog. Do you think he’s shouting?

LA: yeah

PB: yeah he’s shouting for the frog isn’t he? Okay, so what happened next? What did the boy do?

LA: looked for him

PB: he looked didn’t he? Looked down the hole and what did the dog do?

LA: he jumped up to see if he was in there

PB: and what was in there?

LA: bees

PB: oh dear, and what happened to the little boy when he looked down the hole?

LA: a gofa came out

PB: and what did he do? Do you know? He’s holding his nose isn’t he? What do you think he did?

LA: (pause)

PB: what do you think this little animal did to his nose?

LA: he bit it

PB: erm I think he probably bit his nose didn’t he?

LA: yeah

PB: and what’s the dog done?

LA: Knocked the beehive off

PB: he has hasn’t he? So what happened next? What, where’s the little boy gone?

LA: up the tree

PB: he’s climbed up the tree, he’s looking in there for…?

LA: an owl came out

PB: came out the tree and what’s happened to the boy?

LA: he fell down

PB: he fell down, and what’s happened here?

LA: all the bees chasing the dog

PB: oh dear the dog’s running away. What do you think the boy’s done there?

LA: running away

PB: running away. Do you think he might have hurt his head?

LA: yeah

PB: yeah, so what does he do on this page?

LA: he’s looking for the frog

PB: yeah and what’s he done, he’s..

LA: climbed up the rock

PB: climbed up the rock hasn’t he? Do you know what happened there? 

LA: (pause)

PB: when he’s climbed up the rock, he’s…?

LA: stood on one of those..goat

PB: goat, or it could be a deer couldn’t it or a goat. And then what does the deer do with little boy?

LA: the boy’s climbing onto the back, his back

PB: the deer is chasing the dog

PB: chasing the dog. And what happened?

LA: they fell down there

PB: they fell off the cliff haven’t they? It looks like the deer stopped. And what happened when they fell off a cliff?

LA: they landed in the water

PB: yes. And what’s happened here?

LA: the dog’s climbed onto the boys’ head

PB: trying to stay dry isn’t he?

LA: yeah

PB: so what do you think is happening here?

LA: he’s bit his finger

PB: he could’ve bit his finger, looks like he might be saying sshh doesn’t he? Do you think he might be telling the doggy to be quiet?

LA: yeah

PB: yeah, and then what do they do? 

LA: they climb over the rock

PB: yeah they climb over and what’s happened here then?

LA: there’s two frogs at the other side

PB: two frogs (pause) and what else do they find?

LA: (pause)

PB: what are these here?

LA: some little frogs

PB: so what are they..?

LA: tadpoles

PB: tadpoles. So he’s climbed over and he’s found, do you think that’s one of his frogs?

LA: yes

PB: so this is the last page now. So what happened next do you think?

LA: the boy’s holding a little frog

PB: yeah, so do you think he’s, what do you think he’s going to do with that little frog now?

LA: take it home

PB: take it home. And what does he do?

LA: he waved

PB: he waved, who did he wave at?

LA: those two frogs and the other tadpoles

PB: yes okay so can you remember now, do you think you can quickly tell me what the story was about

LA: (pause)

PB: from the beginning

LA: (pause)

PB: so who was in the story?

LA: a little boy

PB: and who else?

LA: some frogs and some tadpoles and a dog

PB: yeah and can you, can you remember what happened in the story?

LA: they were looking for some frogs

PB: looking for his frog, so what happened at the beginning of the story? Do you remember when he was in the jar? What happened to the frog?

LA: the dog found the frog in the jar

PB: he was looking wasn’t he? And then the frog, when he was asleep, what happened when the boy had gone to sleep?

LA: the frog ran away

PB: he ran away didn’t he? So then the story is about…so what happened then?

LA: they ended up looking for them

PB: they did and what happened at the end?

LA: they found them

PB: they found the frogs, and what had happened?

LA: (pause)

PB: there wasn’t just one frog was there?

LA: there were some tadpoles

PB: and how many frogs?

LA: two

PB: so what did the boy do at the very end?

LA: get one of his tadpoles

PB: yeah and what did he do with it?

LA: take it home

PB: take it home and what did he do at the very end?

LA: he waved bye-bye

PB: he waved bye-bye. Good girl.
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