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Abstract 

There is a necessity to identify young gifted children so that their cognitive and socio-

emotional needs can be better met by teachers and schools. In this research a multiple 

assessment instrument process for the identification of intellectually gifted (Intelligence 

Quotient 130+) 6- and 7-year-old children was developed, implemented and validated. 

At the heart of the research was a desire to establish a valid and reliable population 

screening process that could be directly implemented by teachers, in their classrooms, in 

a time and cost effective manner. Gifted children are a potential asset to any country and 

should be provided the same opportunities to learn and develop their full potential that 

all students are entitled. Research suggests that many opportunities should be planned 

across time to identify gifted students using multiple subjective and objective 

instruments following a best performance ‗revolving door‘ model. This research seeks 

to develop such a process for young gifted children. 

Data were collected during 2010 and 2011 from 179 6- and 7-year-old children (Year 1) 

across six metropolitan schools in one public education district of Perth in Western 

Australia, their parents, and their 17 teachers. The sample included approximately equal 

numbers of male and female children from both urban and semi-rural settings and 

predominately middle and high socio-economic backgrounds. The nature of the research 

resulted in a self-selecting group of participants. 

Four assessment instruments were used in this research: two subjective instruments 

titled Gifted Characteristics Parent Questionnaire (GCPQ) and Gifted Characteristics 

Teacher Questionnaire (GCTQ) and two objective instruments titled Achievement in the 

Early Years (AEY) Test and Raven‘s Coloured Progressive Matrices (CPM). The first 

three instruments were specifically developed and their psychometric properties 

established as part of this research. Both the GCPQ and GCTQ were designed to 

measure intellectual giftedness as defined by the Columbus Group. The AEY Test was 

designed to measure intellectual giftedness through achievement. Each child completed 

the AEY Test and CPM, their parent completed the GCPQ and their teacher completed 

the complimentary GCTQ. Teachers also completed a Teacher Post Implementation 

Questionnaire (PIQ) to determine the advantages and limitations of the multiple 

instrument assessment process in the classroom context. 
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Data analysis was separated into three parts: two relating to the gifted identification 

instruments and one relating to the teachers‘ views of the process. The analysis of the 

gifted identification instruments was divided into a primary and secondary analysis. In 

the primary analysis descriptive statistics were calculated for all four instruments, while 

the Rasch model of modern test theory was used to determine the psychometric 

properties of the GCPQ, GCTQ and the AEY Test. This included reliability (Person‘s 

Separation Index (PSI) and Cronbach‘s alpha where possible), Fit statistics, Differential 

item functioning and Dimensionality. The secondary analysis of the gifted identification 

instruments involved calculating correlations, cross-tabulations and Chi Square tests of 

independence to determine if any significant relationships existed between the students 

identified as gifted and the personal variables of gender, socio economic status, history 

of hearing issues and birth position. The third part of the data analysis related to the 

teachers‘ views of the process through a qualitative thematic analysis of the responses 

from the Teacher PIQ.  

The PSI of the GCPQ was 0.70 indicating good reliability (Cronbach‘s alpha 0.75). The 

GCPQ was found to be uni-dimensional, measuring only the gifted construct.  The 

GCPQ items functioned indifferently for the personal variable gender, indicating that 

males and females were scored in a similar way for each of the items. Eight students 

were identified for gifted provision by the GCPQ using a 75% positive response rule. 

The GCTQ had a PSI of 0.62 (0.71 without extremes) after the removal of three items 

for misfit to the model, and Cronbach‘s alpha indicated excellent reliability at 0.87. The 

results of the tests of dimensionality offered strong support that the GCTQ was uni-

dimensional. The GCTQ items functioned indifferently for the personal variable gender. 

The implementation of the GCTQ with a 75% positive response rule resulted in 10 

males and one female being identified as gifted.   

The AEY Test had a low PSI (0.46) indicating a lack of ability to separate students 

around 0 logits and a lack of uni-dimensionality indicating that more than one construct 

was being measured. This could be due to the inclusion of both numeracy and literacy 

items in the test.   The items within the AEY Test functioned indifferently for the 

personal variable gender, indicating that males and females found the items to be of 

equivalent difficulty. A total of nine students were identified as gifted using the AEY 

Test with a cut score at the 98th percentile. Raven‘s CPM had a PSI of 0.84, indicating 

that the CPM could separate the students effectively, while Cronbach‘s alpha indicated 

good internal consistency reliability at 0.86. The high reliability value for CPM supports 
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the notion that the issues with the AEY Test are not due to the sample but with the 

instrument.   Thirty nine students were identified as having a Non-Verbal IQ at 130 or 

above. This high number of identified gifted students could be due to the self-selecting 

nature of the research sample or the Flynn effect.  

In the secondary analysis, the lowest correlation between any two instruments was 

found between the GCPQ and the AEY Test (0.287), and the highest correlations 

existed between the GCTQ and the AEY Test (0.446) and the GCTQ and Raven‘s CPM 

(0.445). These low to moderate correlations indicate that each instrument is measuring a 

different aspect of intelligence.  

When the results of each instrument are combined as part of a multiple assessment 

instrument process for identifying gifted children, applying a best performance model, a 

final group of 46 students consisting of 26 (56%) males and 20 (44%) females was 

formed. This is approximately 26% of the total sample, with the majority of the students 

(n=39) identified by the CPM. This is a higher number than expected and requires 

further investigation with a broader sample.  

The response from teachers through the Teacher PIQ was positive, with 90% of 

respondents acknowledging that all three instruments (GCPQ, GCTQ and the AEY 

Test) were complementary to each other.  The teachers highlighted the capacity of the 

process to focus their attention on the individual child and for the information collected 

by the instruments to inform and direct teaching.  Constructive feedback related to 

equity of access, subjectivity and the practicalities relating to working with children in 

this age group. 

The analysis of the multiple assessment instrument process for identifying gifted 6- and 

7-year-old children found the GCPQ and GCTQ to be reliable instruments, while the 

AEY Test requires further items to effectively separate the students. The addition of 

further items would increase the time taken to complete the AEY Test and reduce the 

number of students who are able to answer more than 50% of the items, both of which 

are undesirable due to the children‘s young age. Moving the AEY Test to a Computer 

Adaptive Testing format may help to resolve this issue. Further development of these 

instruments over a larger sample stratified to the WA population will permit the 

determination of the validity of the instruments with minority groups. The use of 

subjective and objective assessment instruments that are readily available to the teacher, 

easily implemented in the classroom, and appropriate for young children can provide 
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teachers and schools with a valid and reliable way of identifying gifted students in early 

childhood while collecting valuable information on all students which can be utilised 

directly for future educational planning.  
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CHAPTER 1 

Introduction 

1.1 Introduction 

Early identification and intervention for gifted children is crucial to ensure that their 

social, emotional and cognitive needs are met by appropriate classroom, school and 

systemic provisions (Gross, 1999; Pfeiffer & Petscher, 2008; Rotigel, 2003; Sankar 

DeLeeuw, 2004). Furthermore, a process is required that can identify young 

intellectually gifted children regardless of personal variables such as gender or socio-

economic background, and that can be readily implemented in the classroom where 

direct intervention can occur. The purpose of this study was to develop, implement and 

validate a multiple assessment instrument approach to identifying intellectually gifted 

(Intelligence Quotient (IQ) 130+) 6- and 7-year-old children which had direct school 

and classroom application. The merit of the current research lies in the potential that 

early identification has to aid teachers and the education system in ensuring the needs of 

gifted children are met. 

 

This chapter presents an overview of the characteristics of gifted children and the 

educational, societal and socio-emotional reasons as to why gifted children should be 

identified. It summarises current international and local practices in the identification of 

gifted children.  The three research questions are introduced along with the significance 

of the research.  A summary of the Rasch approach is presented. The position of the 

researcher is described and the structure of the thesis is outlined.  

 

1.2 Who are our Gifted Children? 

The term ‗gifted‘ has been used by societies throughout history in an attempt to describe 

individuals who demonstrate exceptional performance in a domain that is considered 

important within their culture (Pfeiffer, 2012). There is no standard definition of 

giftedness in education; some researchers favour high Intelligence Quotient (IQ) models 

in defining the gifted, while others favour high achievement and additional personal 

qualities. Chapter 2 presents a detailed description and definitions of the concepts of 

intelligence and giftedness. While definitions differ, the following characteristics 

associated with gifted young children have consistent support in gifted literature, as 

summarised by Walsh, Hodge, Bowes, and Kemp (2010).  Intellectually gifted young 

children demonstrate advanced language and/or mathematical skills. They have 
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excellent analogical reasoning, able to apply knowledge to completely new scenarios. 

They learn quickly without repetition and have exceptional memories. Due to different 

expectations of friendships than their same age peers and a need for more structured and 

rule based play, young gifted children tend to gravitate towards older children. They 

empathise strongly with the feelings of others and hence may react strongly to injustice. 

Gifted young children often demonstrate an advanced sense of humour, moving beyond 

visual humour far earlier than their same age peers (Walsh et al., 2010). The asynchrony 

which exists for gifted children between their chronological age and their cognitive and 

socio-emotional needs makes them a unique, qualitatively different group who require 

modifications in both parenting and teaching (Columbus Group cited in Morelock, 

1996). 

 

As fully described in Chapter 2, one way to measure intelligence is through IQ testing. 

Based on IQ, the categories of giftedness start at one standard deviation above the norm 

(IQ100), where the child is classified as mildly gifted (IQ115-129). Other categories are 

classed as moderately gifted (IQ130-144), highly gifted (IQ145-159), exceptionally 

gifted (IQ160-179) and profoundly gifted (IQ180+) (Gross, 2000). Gifted children who 

are two or more standard deviations above the norm (IQ130+) occur in approximately 

2-3% of the population (Silverman, 2009).  

 

Children with different levels of giftedness require different levels of classroom 

support.  Gross (2005) states that the mildly gifted child ―should thrive in a regular 

classroom setting‖ (p. 32) so long as the teacher is willing to make some minor 

curriculum modifications. This might include allowing the mildly gifted child to work at 

a faster pace and posing questions of increased complexity and abstraction. The 

moderately gifted child, however, is likely to find the curriculum in a regular classroom 

setting to be unrewarding and irrelevant. Gross (2005) recommends at least some form 

of ability grouping for these children and some form of acceleration, i.e. single subject 

or grade skip. The educational accommodations suggested by Gross (2005) for children 

who are moderately gifted are ones which are difficult for a teacher to achieve working 

in isolation. For example, to ability group a gifted child may require the cooperation of 

a teacher from a higher grade level who has students at a similar level, while grade 

skipping is an administrative decision based on multiple sources of information on the 

child. 
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The target of IQ130+, identified in this study, is in acknowledgement of the needs of 

both students and teachers. The 130+ IQ should not be viewed as a firm line, but a point 

around which students begin to demonstrate psychologically significant differences in 

developmental patterns when compared to their same age peers, which require a 

substantially differentiated curriculum. Table 1.1 summarises the school programming 

recommendations made for children of various levels of giftedness (Feldhusen, 1993), 

highlighting that the more gifted the child the more difficult it becomes for a classroom 

teacher working alone to cater for the needs of the child. Aligning with the descriptions 

provided in Gross (2005), it is children who are moderately gifted, above (130+), that 

require interventions that are more difficult for a single teacher to provide for without 

additional support. Identifying gifted children with IQ130+ is therefore necessary in 

order to meet the educational needs of these children and ensure appropriate support and 

resources for their teachers. 

 

Table 1.1: Programming Options for Children of Various Levels of Giftedness (Feldhusen, 1993) 

Levels of Giftedness Programming Options 

Mildly (115-129)  Enrichment in regular classroom 

 Modified curriculum 

 Curriculum compacting 

Moderately (130 – 144)  Advanced work 

 Challenges within content 

 Some form of ability grouping 

 Mentorships 

 Single subject acceleration 

 Single grade skip or early entrance to school 

Highly (145 – 159)  Fast-paced content work in talent area 

 Ability grouping at least in talent area 

 Acceleration options 

 Challenging academic enrichments, e.g. Latin 

 Mentorships 

Exceptionally (160 – 179)  Highly individualised programs 

 High school / university level programs 

 Advanced placement 

 Radical acceleration (3+ carefully spaced grade skips) 

 Ability grouping in specific talent areas 

 Specific counselling services 

Profoundly (180+)  Radical acceleration 

 Early admission to university 

 Highly individualised programs 

 Special program searches 

 Special counselling services 

 Ability grouping in specific talent areas 
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1.3 Why Identify Gifted Children? 

Failing to identify young gifted children leaves them disadvantaged in an educational 

environment that does not meet their cognitive and socio-emotional needs (Gross, 

1999), with gifted children from low socio-economic backgrounds at the greatest risk of 

not developing their potential (Matters, 2007; Silverman, 2009b; Winner, 1996).  Two 

main arguments for identifying gifted children can be found in the literature; first, 

addressing the needs of gifted children is essential for future national prosperity; and 

second, identification and provision is necessary on the grounds of equal opportunity.  

 

Nationally and internationally, the importance of identifying gifted children has been 

identified. In 1996, the Australian Association for the Education of the Gifted and 

Talented (AAEGT) promoted in its position paper ‗Future Directions‘ that Australia‘s 

future prosperity would depend on its ability to recognise and nurture its diverse gifted 

and talented population.  It recognised that gifted and talented people existed in every 

socio-economic group across Australia, and that specific policies, programs and 

provisions would be essential in nurturing the talent development of gifted people. The 

idea that supporting and developing intellectually gifted people is essential to national 

prosperity is echoed on the international stage. McClain and Pfeiffer (2012) refer to the 

intellectually gifted in the United States of America (US) as a ―uniquely valuable 

human resource‖ (p. 59), while Gallagher (2008) and Sternberg (2004) view the gifted 

as important intellectual capital.  Sekowski and Lubianka (2015) eloquently summarised 

the European mindset; ―It is written into the individual and social need to actualise and 

fully exploit the possibilities of gifted persons‖ (p. 74). These researchers, from their 

varying countries, all acknowledge that developing and encouraging the potential in 

gifted children benefits society as a whole.  

  

Gifted children need to be identified so that appropriate educational provisions can be 

made, which allow them the same opportunity that should be provided to all students; 

that is, the opportunity to learn new skills and develop their understandings, and the 

opportunity to develop their potential. The consequences of failing to provide 

appropriate curriculum for gifted children include boredom at school (Larson & 

Richards, 1991) and lack of resilience (Dent, 2008), both of which can be linked to 

future underachievement (Larson & Richards, 1991; Subotnik, Olszewski-Kubilius, & 

Worrell, 2011).  
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Research supports an unchallenging curriculum as the primary cause of boredom at 

school (Gallagher, Harradine, & Coleman, 1997). Larson and Richards (1991) found 

that high ability students were more frequently bored in school than outside of school, 

concluding that the increased boredom at school was related to ―a lack of stimulation 

and challenge in their classes‖ (p. 438). While children do not need to be gifted to be 

‗bored‘, the gifted child is more likely to experience boredom as a result of a mismatch 

between their ability and the curriculum on offer, especially if that curriculum is aimed 

at children of average ability. Boredom can have a negative impact in an education 

setting, linked to inattentiveness and lack of performance (Larson & Richards, 1991; 

Subotnik, Olszewski-Kubilius, & Worrell, 2011).   

 

Acee et al. (2010) examined feelings of boredom as described by students participating 

in both under challenging and over challenging educational tasks. The results revealed 

two different dimensions: ‗task focused boredom‘ and ‗self-focused boredom.‘ Acee et 

al. (2010) suggested implications for greater psychological risk for students 

experiencing self-focused boredom than for those experiencing higher rates of task-

focused boredom. However, as reiterated in Kanevsky and Keighley (2003), although 

all students who are experiencing boredom are not necessarily at high psychological 

risk, they are still missing learning opportunities and may suffer important 

consequences over time based on the boredom they experience and its relationship to 

lack of challenge in schools. 

 

In Roland Persson‘s (2010) study of 287 gifted (IQ 98th percentile or above) adults in 

Sweden, 76% reported that they learned very little at primary school, with the level of 

intellectual stimulation gradually increasing for participants from primary to tertiary 

education. In addition to the lack of intellectual stimulation, respondents also revealed 

an increasingly more accepting and supportive environment as they moved from 

primary through secondary to tertiary education. In the words of the participants, 

primary school was perceived as ―hell‖ (Persson, 2010, p. 555).     

 

Curriculum that does not meet the needs of intellectually gifted children produces 

children who do not reach their academic potential and do not acquire the life and study 

skills necessary to be successful (Burney, 2008).  Of particular importance in relation to 

life skills is the development of resilience. The lack of challenge evident in 
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inappropriate curriculum provision for gifted students denies them the opportunity to 

fail. Experiencing failure offers an opportunity to develop resilience (Dent, 2008). 

Without resilience people cannot survive, emotionally, in society (Dent, 2008).   

 

Harrison (2004) coined the term ‗connection‘ when discussing the need for gifted 

children to spend time interacting with like-minded peers, which she emphasised as 

essential for gifted children in the development of a healthy self-concept. A lack of 

connectedness with other children on an intellectual and interest level can lead gifted 

children to withdraw from socialising with children their own age. This may lead to 

loneliness, isolation, the masking of ability and underachievement. This is reiterated by 

Silverman (2009a) who stated that ―The brighter the child, the lower his or her social 

self-concept is likely to be in the regular classroom‖ (p. 2). Young gifted children need 

to be identified so that this aspect of their social development can be provided for 

(Harrison, 2003, 2004).  

 

1.3.1 Gifted Children Transitioning from Home to School 

The Australian Early Years Learning Framework  (EYLF) (DEEWR, 2009) is a 

curriculum framework for early childhood teachers (teachers qualified to teach from 

Kindergarten (K) to Year 3 in Australian schools, children aged 4-to-9 years) describing 

the principles, practice and outcomes that support young children's learning from birth 

to five years, as well as their transition to school. It recommends that educational 

practices should support similarities between learning environments. This is a reflection 

of the known influence of continuity on successful transition from home to formal 

schooling in early childhood (Grant, 2013). Three significant factors are influential in 

children making positive adjustments to new learning environments: continuity of 

opportunity to learn, continuity of relationships, and continuity of communication 

between home and school (Brooker, 2008; Brostrom, 2002; Dockett & Perry, 2004).  

 

Parents of gifted children describe home learning environments that are intense, 

enthusiastic and often exhausting for the parent trying to fulfil a child‘s need for new 

cognitive learning (Grant, 2013). Cognitive conversations, intentional and specific skill 

building interactions and explorations and direct teaching of cognitive skills led by and 

responsive to the child‘s advanced cognitive needs and interests abound in the home 

learning model of gifted children, but are less likely to exist in the homes of more age-
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typical children (Grant, 2013).  In contrast to the home-learning environment, early 

childhood teachers in Australia prescribe that socio-emotional adjustment is far more 

important than intellectual advancement in the early years of school (Grant, 2013). 

However, the lack of intellectual stimulation may cause discontinuity between the home 

learning environment and the school learning environment and this, in turn, may cause 

transition issues for gifted children with possible negative subsequent social and 

emotional effects (Grant, 2013; Harrison, 2004). 

 

Grant (2013) found that continuity of communication between home and school was 

restricted by early childhood teachers to information about social-emotion issues and 

health problems.  While the EYLF defines ‗good practice‘ as being aware of the 

individual perspectives, expectations and experiences of all students, there is little 

operational acknowledgement that this requires teachers to be aware of the curriculum 

content and pedagogical practices that are familiar to young gifted children (Grant, 

2013). Grant (2013) describes this as teachers being selective about what they heard and 

stated that ―attitudinal behaviour to communication between school-teachers and 

parents about a child‘s ability became academic barriers to the child‘s learning‖ (p. 29). 

While teachers readily accepted information about deficits in learning, information 

about advancements in learning were not readily accepted nor sought. Grant (2013) 

found that even when open channels of communication existed between home and 

school, and parents provided relevant learning and developmental information about 

children, the teachers in her study knew little about the characteristics and learning 

needs of young gifted children and thus were unable to interpret the behaviours that 

indicated advanced development, significantly impacting the children‘s transition to 

school.  

 

Grant‘s (2013) research was limited to case studies of seven children in one preschool 

class and three beginning school classes, their parents and teachers, across one academic 

year, in Australia. While a small sample, the nature of the data allowed for the 

construction of a significant view of each child‘s home and school context through 

observations of curriculum and pedagogy as well as multiple semi-formal interviews 

and informal conversations. Grant‘s study offers new insight into the nature of 

continuity for gifted young children, which warrants consideration. It is important that 

all children, including gifted children, are catered for in their academic, social and 



 

8 
 

emotion needs from their first school experiences. Positive adjustment to school has 

been shown to contribute positively to later school outcomes (Birch & Ladd, 1997; 

Hamre & Pianta, 2001; Vogler et al., 2008). 

 

1.4 Current Practices in Gifted Identification: International and Australian Context 

Both the US and Europe have identified the importance of using multiple assessment 

instruments in identifying gifted children. In 2012, McClain and Pfeiffer published a 

review of gifted education in the 50 states of the US in terms of the definitions and 

categories of giftedness adopted by each state, the specific types of tests endorsed for 

identification procedures, the specific decision making models being incorporated into 

identification procedures, the degree of flexibility in relation to identifying minority 

and/or at risk groups and the degree of change reflected in these elements in the last 

decade.  Their findings indicated that in the US some progress has been made in terms 

of state policy surrounding the identification of gifted children in education with 16 

states mandating IQ scores in identification procedures and 17 states mandating 

achievement tests. Teacher and/or parent referrals, teacher-completed rating scales, 

behavioural checklists and creativity tests were among other mandated instruments. 

Changes over time in identifying gifted children included movement away from single 

assessment instruments with rigid cut-off scores towards multiple assessment 

instruments and flexible approaches.  Unfortunately, the literature does not elaborate as 

to what age identification procedures are first implemented. McClain and Pfeiffer 

(2012) noted that the state policy level which they investigated may not prove to be 

actualised at the district and school level. 

 

Sekowski and Lubianka (2015) summarised the identification of the gifted in Europe 

through a synthesis of literature.  Citing leading European researchers, such as 

Herrmann and Nevo, Monks and Pfluger, and Persson et al., Sekowski and Lubianka 

(2015) concluded that the level of intelligence is no longer the sole criterion of 

giftedness.  Sekowski and Lubianka reported that the following criteria are variously 

adopted for the identification of gifted students in Europe: a high intelligence quotient 

index measured using tests of intelligence, a high level of creative ability measured 

using creativity tests, and a high level of school and out-of-school achievement. Further, 

Sekowski and Lubianka (2015) found that in the majority of European countries, the 

most widely used criteria for classification of giftedness in school children and 
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adolescents was performance in aptitude tests or tests of potential ability and school 

performance/attainment tests, sometimes together. In addition, in the majority of 

countries, aspects of emotional and social intelligence were more often taken into 

account in the diagnosis of giftedness. These aspects included empathy, leadership 

abilities, and the ability to recognise and cope with one‘s own and others‘ emotions. 

They also found evidence that teacher, parent, peer and self-nominations were used as 

complementary criteria; to what degree is not stated (Sekowski & Lubianka, 2015). 

 

Within the Australian context there is no national policy for the identification of gifted 

children. Australia began the implementation of a national school curriculum in 2011 

and full implementation in all states and territories is still underway at the time of 

writing this thesis.  The new curriculum makes reference to gifted and talented students 

under ‗Student Diversity (Australian Curriculum, Assessment and Reporting Authority 

[ACARA], n.d.). ACARA references Gagnè‘s (2008) model of giftedness and talent 

(described in detail in Chapter 2) as providing the most generally accepted definitions of 

both giftedness and talent in Australia.  The Australian Curriculum website goes on to 

describe the ways in which the curriculum can be used to cater for the needs of gifted 

students.  It does not define any identification procedures related to gifted students, 

which remains a matter for individual state policy.   

 

Policy implications for gifted education across the states and territories of Australia are 

varied. The government sector is the largest education sector in Australia, with 

‗Catholic Education‘ and ‗Independent Schools‘ being the other main education 

providers. Each state and territory education department responsible for the government 

schools sector has its own policy (statements which schools are expected and 

accountable to implement) or guidelines (suggestions for appropriate practice) on gifted 

education. These policies and/or guidelines vary greatly between states. States such as 

Victoria support multiple, informal, subjective identification procedures, particularly in 

early childhood, and actively discourage formal assessment (Victoria State Government: 

Education and Training, 2015). Other states, such as New South Wales (NSW), 

encourage the use of both subjective and objective measures (NSW Department of 

Education and Training, 2004).  This lack of coherent identification procedures and 

practices across Australian schools has led to ―dismay‖ amongst members of 

professional associations and parent groups (Matters, 2007, p.44). Jarvis and Henderson 
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(2014) state that Australia lacks a coordinated, national and sustainable approach to 

gifted education. 

 

In Western Australia (WA), where this research was conducted, there is no population 

screening identification procedure for children in early childhood in any school sector. 

Identification is summarised on the Department of Education (DoE) website as, 

―Programs that start in earlier years also operate in some areas. Selection is based on 

results from assessments, teacher and parent nominations, and other relevant 

information‖ (DoE, 2013). No further information is available publicly as to the specific 

selection instruments used in the early years, how they are used, or the areas referred to.  

 

At the time of writing, government schools in WA divide their support for gifted 

children into three major categories: school based, supplementary and selective schools 

(DoE, 2010). School based support relates to school and teachers ―providing a 

challenging and extended curriculum to enable the gifts and talents of students to 

emerge, be recognised and be developed‖ (DoE, 2010, para. 1). School based programs 

for gifted children receive no additional funding and have no mandated identification or 

accountability processes.  

 

A comparative analysis of all WA students‘ performance on the Performance Indicators 

in Primary Schools Baseline Assessment (PIPS-BLA), conducted in Pre-Primary (5-

year-old children), and three years later using the Western Australian Literacy and 

Numeracy Assessment (WALNA), conducted in Year 3, suggested that many of the 

high-scoring students performed at a level equivalent to students two to three years their 

elder (Wildy & Styles, 2009).  These types of students would require significant 

differentiation in a normal classroom, however evidence suggests that for a variety of 

reasons, many teachers are not perceived by parents as providing adequate 

individualised learning tasks for these students or even being aware of their high level 

of functioning (Wildy, 2011).  

 

Category two, ‗Supplementary‘, refers to the most gifted and talented students 

interacting with their gifted and talented peers in specific curriculum fields on a part-

time basis (DoE, 2010). This approach is actioned in WA government primary schools 

in the form of a program called Primary Extension and Challenge (PEAC). The first 
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state wide screening and selection for gifted students takes place in Year 4 for entry into 

the PEAC program in Years 5 and 6. This selection procedure involves all Year 4 

students sitting two tests: the Test of Learning Ability 4 (TOLA 4) and Raven‘s 

Standard Progressive Matrices (SPM) (DoE, n.d.-a).    

 

PEAC is offered by the DoE in a systemically supported manner for two years. PEAC 

involves students participating in three 10-week courses per calendar year. These 

courses are offered at various sites around the state and require the students to be 

transported to the site in order to participate; transport in not provided by DoE. The 

courses operate within school hours, for approximately 2-3 hours per week, either as a 

morning or afternoon session (DoE, 2015). The PEAC courses in WA predominantly 

follow an enrichment model. This means that modifications are made to curriculum 

content in order to expose students to a breadth of curriculum, accessing content and 

resources that they would not generally encounter in a regular classroom (DoE, 2011).  

 

Category three, ‗Selective schools‘, refers to the gifted placements available  for the 

entry year to high school (Years 7-12). WA currently has two full-time, fully selective 

gifted government secondary schools; one is academic, the other arts. The remaining 

secondary schools provide programs within a normal school environment for a limited 

number of students within a specific domain, such as academic or dance. The selection 

process for entry into the sole selective-academic high school for Year 7 requires parent 

nomination (it is not whole population screening) (DoE, 2015), resulting in a school 

population favouring high socio-economic index (SEI) background students (88%) with 

0% aboriginality (ACARA, 2013).  There are no gifted schools or systemically 

supported full time gifted programs in WA primary schools. 

 

1.4.1 How Can We Identify Gifted Children? 

Findings from current research suggest a number of practices that should be a part of an 

identification process for gifted children. First, instruments selected as part of an 

identification process should be age appropriate, valid measures of the gifted construct 

with good reliability estimates.  Related to this, the identification process must directly 

relate to the program/s being offered or, preferably, the programs must be designed to 

meet the needs of each identified group (Lakin & Lohman, 2011; Richert, 2003). 
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Many authors have recommended that multiple instruments should be used in any gifted 

identification process (Baldwin, 2005; Ford, 1998; Frasier & Passow, 1994; Gross, 

2005; Maker, 1996; Plucker, Callahan, & Tomchin, 1996; Renzulli & Reis, 1997; Van 

Tassel-Baska, Johnson, & Avery, 2002). In the early years, meeting the criterion for 

selection on any one instrument should be satisfactory for program placement, that is, 

each instrument is not used as an additional ‗hurdle‘ to entry (Borland & Wright, 1994; 

Silverman, 1998). This is referred to as the ―best performance‖ model (Roedell et al., 

1980, p. 38). Gross (2005) supports the use of both subjective and objective instruments 

when structuring identification procedures, allowing for the possibility that students are 

gifted, but not achieving.   

 

Researchers also agree that identification procedures need to occur at multiple points 

across time, with entry to and from gifted programs being ‗revolving door‘ (Lakin & 

Lohman, 2011; Lohman & Renzulli, 2007; Merrick & Targett, 2004; Reis & Renzulli, 

1982; Renzulli, Reis, & Smith, 1981; Silverman, 2009). Identification procedures 

should begin early to maximise educational interventions (Donovan & Cross, 2002; 

Gross, 2005; Grant, 2013), and offer the best chance to identify intellectually gifted 

students from low SEI backgrounds,  before the achievement gap between these 

students and white, middle-class students increases (Donovan & Cross, 2002). The use 

of like-like norms (schools with similar SEI rankings) has been suggested as an 

additional method to reduce the effects of socio-economic assessment bias (Frasier, 

1987; Renzulli et al., 2004). The Senate Employment, Workplace Relations, Small 

Business and Education Reference Committee on the education of gifted children 

(2001) concluded that waiting until gifted children were in Year 4 to identify them for 

programs (such as PEAC) was too late as many gifted children had withdrawn and 

stopped achieving or were masking their ability, they often lacked study skills or were 

not resilient in the face of academic challenge due to constantly being able to complete 

school work without any cognitive effort. 

 

Yang (n.d.) concluded his review of instruments available for the identification of 

young gifted children by stating that ―Budget concerns and lack of US state mandates 

for early identification often leave young, gifted children un-identified and 

underserved‖ (p. 18). This, coupled with the limited research that has been done on 

developing a multiple assessment instrument process for identifying young gifted 
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children, which is applicable to whole population screening of students by teachers 

within their classrooms, highlights the necessity of the current research. 

 

1.5 Research Purpose and Research Questions 

The purpose of this research was to develop, implement and validate a multiple 

assessment instrument process to identify gifted (IQ130+) 6- and 7-year-old children 

that was both time and cost effective, and could be readily implemented by teachers in 

their schools and classrooms. This research was guided by the following three research 

questions. 

 

Research Question One 

Do the Gifted Characteristics Parent Questionnaire (GCPQ), the Gifted Characteristics 

Teacher Questionnaire (GCTQ) and the Achievement in the Early Years (AEY) Test 

demonstrate sound psychometric properties in identifying 6- and 7-year-old children as 

gifted?  

 

This research question explores the statistical and psychometric properties of the three 

instruments designed specifically for this research: GCPQ, GCTQ and the AEY Test.  

This includes determining the validity and reliability of each instrument using the Rasch 

model of modern test theory. How well the instruments separate the students and 

whether they are assessing the underlying construct of ‗giftedness‘ are of particular 

importance. In addition, the operation of each instrument in relation to the personal 

variables reflected in the sample, such as gender, are considered. 

 

Research Question Two 

A) What are the associations between the groups of 6- and -7 year-old students 

identified as gifted through the use of each of the four individual assessment 

instruments (GCPQ, GCTQ, the AEY Test and Raven‘s Colour Progressive 

Matrices (CPM)?    

 

B)  What children are identified as gifted through the use of all four assessment 

instruments in a multiple assessment instrument process?  
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This research question looks at the correlations between the groups of students who are 

identified as gifted by each separate instrument (GCPQ, GCTQ, the AEY Test and 

CPM) and what final group of students would be identified for gifted provision if all 

four instruments are implemented through a multiple assessment instrument 

identification process. It explores current practices in terms of cut-off scores and 

approaches which involve students being required to be identified on ‗multiple‘ 

instruments versus those which involve a ‗best performance‘ single instrument 

approach. The groups identified as gifted by the use of each individual instrument and 

the final group based on the combination of all four instruments are considered in 

relation to any personal variables, such as gender, reflected in the sample. 

 

Research Question Three 

What do teachers consider are the benefits and limitations associated with the use of a 

multiple assessment instrument process in the classroom to identifying intellectually 

gifted 6- and 7-year-old children?  

 

This question involves considering the practicalities of the identification process for 

teachers.   Feedback on the implementation was received from teachers via a Teacher 

Post Implementation Questionnaire (PIQ). The Teacher PIQ was designed to elicit 

teachers‘ opinions regarding the formal testing of students in their class, as well as their 

beliefs on the benefits and limitations of each of the instruments when implemented by 

them in their classrooms. 

 

1.6 A Rasch Approach 

In order to analyse questionnaires beyond the medians and percentiles associated with 

ordinal scales, it is necessary to have data that are interval in nature.  Rasch analysis 

places both students and items on scales which are interval and therefore expands the 

range of statistical analysis techniques available for investigating the data.  Rasch is 

based on the principal that interval level data can be derived when increases in the level 

of one attribute are consistent with changes in the values of two other attributes. For 

example, the probability of a person scoring a correct result for an item is related to the 

difficulty of the question and the ability of the person (Bond & Fox, 2015). The benefit 

in this educational context is that when students‘ scores are summed and totals are used 

to make educational judgements, the scores represent a true difference in performance. 
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Traditionally, statistical methods such as Factor Analysis and Cronbach‘s alpha, which 

are based on Classical Test Theory, have been applied to assess the validity and 

reliability of assessment instruments. More recently, the Rasch (1960/1980) models of 

Modern Test Theory have increasingly been used to determine the psychometric 

properties of instruments in the fields of psychology, education and health (Cano, 

Barrett, Zajiceck & Hobart, 2011; Hagquist, Bruce & Gustavsson, 2009; Tennant & 

Connaghan, 2007). In the field of Education the Rasch model has been used for some 

time to analyse the responses of students in international testing programs such as the 

Program for International Student Assessment (PISA) and national testing programs 

such as the Australian National Assessment Program – Literacy and Numeracy 

(NAPLAN).  

 

The simplest Rasch model is the dichotomous Rasch model for analysing responses that 

are scored correct or incorrect. The polytomous Rasch model is used in cases where 

there are more than two response categories, for example in Likert-style questionnaires 

(e.g. Andrich, 1978; Masters, 1982). There are a number of software packages available 

for doing Rasch analysis, for example Winsteps (Linacre, 2016) and RUMM2030 

(Andrich, Sheridan & Luo, 2014). 

  

Rasch Measurement Theory can be considered a refinement of, or advance on, 

traditional analyses of an instrument‘s psychometric properties (Bond & Fox, 2007; 

Cano & Hobart, 2011; Hobart & Cano, 2009). It is used where responses to a number of 

items are intended to be summed to provide a summative ‗measure‘ for each person. If 

responses to different items are to be summed it is important that they measure the same 

thing.  In Factor Analysis, items that are very difficult to endorse compared to other 

items can sometimes lead to other ‗factors‘ that emerge from the analysis (Nunnaly & 

Bernstein, 1994). Because ‗difficulty to endorse‘ is taken into account in Rasch models, 

the ‗factors‘ or ‗dimensions‘ that emerge do not reflect difficulty but can be taken to be 

substantive dimensions of the instrument. Comparisons between the summed scores on 

an instrument for members of subgroups can be misleading if, for the same level of the 

trait being measured, members of the different subgroups respond differently to 

individual items (e.g. Looveer & Mulligan, 2009). Rasch analysis has sophisticated 

graphical and statistical ways through which Differential Item Functioning (DIF) can be 

identified.   
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1.7 Significance of the Research 

This research makes a substantial and original contribution to the identification of gifted 

6- and 7-year-old children through the development, implementation and validation of a 

multiple assessment instrument process that can be used in a classroom context. This 

research is significant for four reasons.   

 

First, this research has resulted in the development of three new instruments for 

identifying gifted young children: the Gifted Characteristics Teacher Questionnaire 

(GCTQ), the Gifted Characteristics Parent Questionnaire (GCPQ) and the Achievement 

in the Early Years Test (AEY Test). The GCTQ reflects current research into the 

characteristics of gifted children and requires a minimal amount of written information 

from teachers across a class spread sheet format. It has a completion time of 30-60 

minutes for an entire class. The GCPQ reflects current research into the characteristics 

of gifted children, requires minimal written information from parents and focuses solely 

on the gifted characteristics with which parents have current or recent experience. The 

GCPQ takes approximately 15 minutes to complete. The AEY Test is an achievement 

test comprising literacy and numeracy items with a ceiling set 2 years above the current 

year group. The AEY Test was designed using test items from the Western Australian 

Literacy and Numeracy (WALNA) past test papers, with the intent that the majority of 

Year 1 students would be able to compete 50% of the questions, ensuring a level of 

engagement for all students.  The AEY Test is in multiple-choice, single sided booklet 

format to reduce transcription error. 

 

Second, if gifted children are identified at an early age then their needs are more likely 

to be met, avoiding negative educational outcomes such as intellectual boredom, lack of 

resilience, lack of study skills, transition issues, social issues such as masking of ability, 

social isolation and poor social self-concept (Grant, 2013; Harrison, 2004; Silverman, 

2009); all which can lead to underachievement in relation to potential. As an element of 

the multiple assessment instrument process, the AEY Test can provide teachers with 

specific information about the strengths and weaknesses of the children in their classes 

which is directly linked to their achievement of literacy and numeracy outcomes in the 

Australian Curriculum and thus can directly inform future educational planning. 

Through the GCPQ, teachers can consider the characteristics of the children in their 

class from the parental perspective and can compare and contrast this view with their 
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own and the way the child presents in the classroom. This is one way to enhance 

continuity of communication. 

 

Third, the use of a cost and time efficient process to identify gifted students, which is 

valid and reliable, allows schools to make local evidenced based decisions about 

support. Decisions may include educational interventions such as mentorships, like-

ability grouping, single subject acceleration or single grade skip. These interventions 

can be tracked locally to determine the progress of intellectually gifted students and the 

effectiveness of interventions over time. School based provision further reduces the 

impact upon families in terms of transport and cost under the current PEAC model. 

 

Fourth, the development of a multiple assessment instrument process to identify gifted 

children that is free and available to all students can inform parents in a meaningful way 

as to their child‘s differing ability. Once a child‘s profile of both ability and 

characteristics are identified from both the parent and teacher perspectives, parents may 

be more empowered to support their child‘s holistic development. Parents of gifted 

children can be offered support in the form of information about the specific needs of 

gifted children. They can be linked with support groups, such as the Gifted and Talented 

Children‘s Association (GATCA), where parents with similar children can support each 

other in parenting gifted children under the guidance of knowledgeable persons. This 

prevents parents from feeling ostracised and isolated from others in their parenting role, 

when most parents will not understand the context in which they are parenting, because 

of the unique asynchrony which presents in gifted children making them qualitatively 

different to other children. 

 

1.8 Position of the Researcher 

I started my Bachelor‘s degree in early childhood education (ECE), as I wanted to help 

children from backgrounds similar to my own and felt that my teachers had been highly 

influential in my personal development. After 12 months in ECE I transferred to 

secondary education following an interest in science. I worked in both secondary and 

primary roles including classroom science teacher, head of science, deputy principal and 

school curriculum manager (including gifted and talented programs). I have also worked 

at the district level as a curriculum consultant and PEAC teacher.  
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In my roles of district curriculum consultant, school administrator, teacher, parent and 

child, my experience has lead me to believe that there is a need for schools in WA to 

better cater for the needs of intellectually gifted children. Too often have I heard 

comments such as ―let them be children‖, ―don‘t push them‖, ―they will learn anyway‖, 

―all children are gifted‖ and, when asked about giving a child opportunity to learn new 

cognitive skills and processes, ―we are focusing on his/her social development‖. I 

believe that such statements are predominantly founded in ignorance, even if that 

ignorance is often well intended.   

 

During my own childhood I was identified to participate in a gifted education program 

from a low SEI school.  For me, the negatives of participating in this program far 

outweighed the positives and my participation was not consistent.  The program 

required me to be transported from my school to various other venues which, it was 

made clear, was an unwanted inconvenience to the family.  The teachers set homework 

and assignments which required support in terms of material resources which were 

simply not available. An inability to complete work outside of class was interpreted as 

nothing more than lack of organisation skills or laziness. My experience in this program 

has led me to believe that the best way to support gifted children is to do so at the 

schools which they already attend. This requires no additional transportation or 

resources from parents and the teachers have a more in-depth knowledge of the 

community context.  

 

My first born child saw the beginning of my journey raising gifted children. As a new 

parent I was oblivious to my sons advanced abilities, even though I had a background in 

education.  Having no child with whom to compare him, I thought that his fascination 

with patterns, his number recognition and ability to skip count at under 2 years of age 

was normal development.  We became aware of his ability to read when at 3.5 years, 

during a bed time story, he took over the reading. I thought he had simply memorised 

the story, until my husband handed him the latest edition of his sports magazine, which 

he also proceeded to read. The years prior to school, though often exhausting, carried no 

negative parenting issues related with my son‘s giftedness.  It was not until he 

transitioned to school that we became aware of how advanced he was and the 

implications it carried.   

 



 

19 
 

Within the first month of kindergarten, our son decided not to read anymore, because 

―you don‘t read in kindy [Kindergarten, for 4-year-old children]‖. He subsequently 

attempted to mask his ability in an effort to blend in.  His teacher requested a parent 

interview within the first term, where she told us that he had failed to identify all the 

triangles as belonging to the same group, and upon questioning him, he had told her that 

one of them was a right-angled triangle and the others were not. His teacher went on to 

describe how he had used all the construction materials in the room to reconstruct the 

local theme park with enough precision that any adult entering the room had easily 

identified the place he had created. His teacher recommended IQ testing and, by this 

measure, he was deemed a gifted child.  

 

My husband and I are currently raising three gifted children. The lack of identification, 

understanding and appropriate provision within the primary school system in WA has 

been a frustrating and often heartbreaking experience for our family.  I would like to 

improve this experience for other families and identification is the first step to providing 

for the needs of young gifted learners. By involving both parents and teachers in the 

identification process, continuity of communication can begin between parents and 

teachers regarding the unique needs of individual gifted children. When this research 

was initiated, the first compulsory WA school year was Year 1 and therefore the 

research was targeted at that year group.  

 

1.9 Structure of the Thesis 

This thesis is structured into six chapters. Chapter 1, Introduction, presented an 

overview of gifted children, why they need to be identified and the common elements in 

identification practices supported by current research. It then described the purpose of 

the research including the research questions and the significance of the research. The 

‗position of the researcher‘ summarised the background drivers and influences on the 

researcher to conduct this research. 

 

Chapter 2, Intelligence and Giftedness, contains an overview of the research relating to 

intelligence and giftedness. In the area of gifted education there has been no consensus 

reached at an academic level as to a universally accepted definition of the term ‗gifted‘. 

For decades intellectual giftedness was equated with high IQ. More recently, definitions 

have been expanded to include both intellectual potential and other personal, non-



 

20 
 

intellectual qualities (Reis & Renzulli, 2010). The definitions which have emerged can 

generally be categorised into one of two groups: those that see giftedness as 

achievement and development of ‗talent‘ in children, and those that see giftedness as an 

internal state of the mind which results from the asynchrony caused by the difference 

between a child‘s chronological age and their mental age (Morelock, 1996).  

 

The approach taken in this research is that intellectual giftedness (and the levels within 

the construct) is quantifiable in the form of an IQ.  In particular, the existence of ‗g‘, the 

General Intelligence Factor, is accepted. The concepts of intelligence and giftedness are 

fully explored in Chapter 2, noting that the concept of g is not universally accepted by 

intelligence researchers.  There is, however, general agreement in the research literature 

that intelligence, however it is defined, exists on a continuum.  

 

Chapter 3, Identification of Gifted Children, provides an overview of the vast and varied 

mechanisms for identifying gifted children. In order to devise a multiple assessment 

instrument identification process for young intellectually gifted children an extensive 

review of the literature related to gifted identification was conducted. Instruments for 

identification can be objective or subjective and include the Stanford-Binet Intelligence 

Scale, Fifth Edition (SB5); the Wechsler Intelligence Scale for Children, Fourth Edition 

(WISC-IV); the Ravens Progressive Matrices (RPM); the Naglieri Non-Verbal Ability 

Test (NNAT); National Assessment Program in Literacy and Numeracy (NAPLAN); 

Progressive Achievement Tests (PAT); HOPE Scale; Gifted Rating Scales Preschool 

(GRS-P); The Scale for Identifying Gifted Students – School Rating Scale (SIGS-SRS); 

The Characteristics of Giftedness Scale (CGS); Things My Child Has Done 

Questionnaire (TMCHD) and The Scale for Identifying Gifted Students – Home Rating 

Scale (SIGS-HRS). Chapter 3 summarises existing research on each of these 

instruments including the presence or absence of assessment bias related to the personal 

variables of gender, ethnicity, language and socio-economic background.  The approach 

taken in this research is that no assessment can be free of ethnic and language 

assessment bias. 

 

Chapter 3 also describes the procedural elements which have emerged from the 

literature as important in an identification procedure for young gifted children. The use 

of multiple (Baldwin, 2005; Ford, 1998; Frasier & Passow, 1994; Gross, 2005; Maker, 
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1996; Plucker, Callahan, & Tomchin, 1996; Renzulli & Reis, 1997; Van Tassel-Baska, 

Johnson, & Avery, 2002), subjective and objective (Gross, 2005), assessment 

instruments is considered essential, and the instruments chosen should match the 

intervention being offered (Lakin & Lohman, 2011; Richert, 2003). Although there are 

multiple ways to interpret the results of multiple assessment instruments, a ‗best 

performance‘ model is considered the most appropriate to use with young children due 

to the high degree of variability in their performance (Borland & Wright, 1994; Roedell 

et al., 1980; Silverman, 1998).  

 

Chapter 4, Methodology, outlines the development of each of the three new 

instruments: GCPQ, GCTQ and the AEY Test. The chapter describes the 

implementation of these instruments, along with Raven‘s CPM, in six schools as a 

multiple assessment instrument process to identify intellectually gifted 6- and 7-year-

old children. Teachers also completed a Teacher Post Implementation Questionnaire 

(PIQ) to determine the advantages and limitations of the multiple instrument assessment 

process in the classroom context, also described in Chapter 4. The chapter describes the 

phases of the data collection, the final sample of 179 students and 17 teachers, the 

research methods, and the data analysis techniques used in the research.  

 

A detailed description of the data analysis techniques is provided in Chapter 4.  Data 

analysis was separated into three parts: two relating to the gifted identification 

instruments and one relating to the teachers‘ views of the process. The analysis of the 

gifted identification instruments was divided into a primary and secondary analysis. In 

the primary analysis descriptive statistics were calculated for all four instruments, while 

the Rasch model of modern test theory was used to determine the psychometric 

properties of the GCPQ, GCTQ and the AEY Test. This included reliability (Person‘s 

Separation Index (PSI) and Cronbach‘s alpha where possible), Fit statistics, Differential 

item functioning and Dimensionality.  

 

The secondary analysis of the gifted identification instruments involved calculating 

correlations, cross-tabulations and Chi Square tests of independence to determine if any 

significant relationships existed between the students identified as gifted and the 

personal variables of gender, socio economic status, history of hearing issues and birth 
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position. The third part of the data analysis techniques involved a qualitative thematic 

analysis of the responses from the Teacher PIQ.  

 

Chapter 4 finishes with an in-depth explanation of the ethics associated with the 

research. This was given separate and considerable coverage at the end of the chapter 

due to the age and vulnerability of the children involved in the research. 

 

Chapter 5, Results, presents the primary and secondary analysis of the four instruments 

and the qualitative analysis of the Teacher PIQ. In the primary Rasch analysis, the AEY 

Test was reasonably well targeted, however unable to separate all students. This, 

combined with a lack of uni-dimensionality (literacy and numeracy), resulted in a low 

PSI (0.46). The AEY Test questions functioned indifferently for the personal variable 

gender, while small and/or uneven groups prevented meaningful DIF analysis of the 

other available personal variables. A total of nine students were identified as gifted 

using the AEY Test with a cut score of 98th percentile.  The GCPQ was able to separate 

the students and was uni-dimensional. The PSI was calculated as 0.70 after one item 

was removed for misfit to the model. The questions functioned indifferently for the 

personal variable gender, while small and/or uneven groups prevented meaningful 

analysis of the other available personal variables. Eight students were identified for 

gifted provision by the GCPQ using a 75% positive response rule. The GCTQ was also 

uni-dimensional. Three under-discriminating items were removed from the GCTQ 

resulting in a PSI of 0.62 (0.71 without extremes). Cronbach‘s alpha indicated excellent 

reliability at r=0.87, with the difference in the two reliability calculations a product of 

the floor affect in the instrument. The questions in the GCTQ functioned indifferently 

for the personal variable gender, while small and/or uneven groups prevented 

meaningful analysis of the other available personal variables. The numbers of students 

identified for gifted provision using the AEY Test, GCPQ and GCTQ was variable 

depending on how cut-off scores were established. 

 

The CPM showed some misfit to the model, which is accounted for in the manual 

(Raven, 2008). The PSI was calculated at 0.84, indicating that the CPM could separate 

the group effectively, while Cronbach‘s alpha indicated good internal consistency 

reliability at r=0.86. The testing group, therefore, is unlikely to be as homogeneous in 

nature as to cause the low PSI calculated for the AEY Test. The results for the research 
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sample show approximately 20% of students Non-Verbal IQ‘s measured by the CPM 

were at 130 or above, up to 10 times higher than expected. This could be a result of the 

self-selecting nature of the group or reflective of the Flynn effect (Raven, 2000). 

 

In the secondary analysis, the lowest correlation between any two instruments was 

found between the GCPQ and the AEY Test (.287), and the highest correlations existed 

between the GCTQ and AEY Test (.446) and the GCTQ and CPM (.445). A significant 

association between gender and the students identified as gifted using the GCTQ was 

found in favour of males, though the size of the effect was small (χ2
 =5.05, p= 0.025, 

phi=0.19). When the results of each instrument are combined as part of a multiple 

assessment instrument process for identifying gifted children, applying a ‗best 

performance‘ model, a final group of 46 students consisting of 26 (56%) males and 20 

(44%) females is formed. No significant association was found between the students 

selected using the multiple assessment instrument process and gender, socio-economic 

status or birth position (collapsed), while small numbers prevented the history of 

hearing issues personal variable from being analysed. 

 

Chapter 6, Discussion and Conclusion, presents a discussion of the results of the 

research in relation to the original three research questions and the existing literature. 

The validity and reliability of the GCPQ, GCTQ and AEY Test are outlined, including 

validity for use with minority groups. This is followed by the limitations of the research, 

which centred on the sample size and composition of participants resulting from 

participants self-selecting for the research. Recommendations for further research 

include further development of the instruments across a large sample, stratified to match 

the WA census data and further research with low ICSEA and aboriginal children. 

Finally this chapter summarises the possible implications for educational practice. 

 

1.10 Conclusion 

This chapter briefly introduced the concept of giftedness in children and the need to 

identify gifted children at a young age, using multiple objective and subjective 

instruments, in order to avoid a raft of negative educational, emotional and societal 

consequences.  
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It considered the international context and summarised the situation in the immediate 

context of the research, Western Australia, where no gifted identification process is 

currently systemically mandated or supported in early childhood education. It declares 

the researchers position and motivations for the research and briefly outlines each 

chapter as an introduction to the research as a whole. 

 

The following chapter, Chapter 2, describes the concept of intelligence, different models 

of intelligence, measuring intelligence through IQ and the concept of giftedness in 

detail.  
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CHAPTER 2 

Intelligence and Giftedness 

 

2.1 Introduction 

The purpose of this study was to develop and validate a multiple assessment instrument 

process to identify intellectually gifted 6- and 7-year-old children, which has direct 

school and classroom application. This is the first of two chapters that present a review 

of the literature. In order to develop a clear understanding of the constructs represented 

by the terms ‗intelligence‘ and ‗giftedness‘, and how these have evolved, this chapter 

considers these constructs alone. The following chapter then considers the various 

instruments and procedures that are used in identifying gifted children.    

 

This chapter is divided into four sections: the concept of intelligence, different models 

of intelligence, measuring intelligence through the Intelligence Quotient (IQ), and the 

concept of giftedness.  

 

2.2 Defining Intelligence 

The concept of intelligence controversially entered the public forum in a deliberate and 

pronounced way when Richard Herrnstein and Charles Murray published The Bell 

Curve in 1994.  The book was based on the analysis of quantitative data compiled in the 

National Longitudinal Study of Youth (NLSY79), a study conducted by the US 

Department of Labor‘s Bureau of Labor Statistics. The NLSY79 is a representative 

sample of 12,686 young American men and women who were 14 to 22 years old when 

they were first surveyed in 1979. Participants were interviewed annually to 1994 and are 

currently interviewed on a biennial basis. The primary focus of the NLSY79 survey was 

labour force behaviour; however, the content of the survey was considerably broader, 

including detailed questions on educational attainment, training investments, income 

and assets, health conditions, workplace injuries, insurance coverage, alcohol and 

substance abuse, sexual activity, and marital and fertility histories. In addition, a test of 

aptitude called the full Armed Services Vocational Aptitude Battery (ASVAB) was 

administered to 94 per cent of the original sample in 1980. The ASVAB consisted of 10 

tests measuring knowledge and skill in areas such as mathematics and language 

(National Longitudinal Surveys NLSY79, 2003). 
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In The Bell Curve, Herrnstein and Murray (1994) proposed the following about 

intelligence: intelligence exists and it is accurately measurable across racial, language, 

and national boundaries; intelligence is one of the most important factors in determining 

an individual‘s economic, social, and overall life success; and intelligence is between 

40% and 80% heritable. They further claimed that manipulating environmental factors 

did not appear to manipulate intelligence to any significant degree (Hernstein & 

Murray, 1994).  

 

The book caused much controversy and received extensive media coverage. Herrnstein 

and Murray focused on measured intelligence in the form of an Intelligence Quotient 

(IQ) which was derived from the ASVAB.  The concept of IQ will be discussed later in 

this chapter.  The relevance of The Bell Curve to finding a definition for intelligence is 

that its publication evoked two such contemporary attempts. 

 

Believing that The Bell Curve had resulted in the concept of intelligence being 

misrepresented in the media, Linda Gottfredson wrote the article Mainstream Science 

on Intelligence that was first published on December 13, 1994 in The Wall Street 

Journal. In this article, Gottfredson offered the following definition of intelligence; 

A very general mental capability that, among other things, involves the 

ability to reason, plan, solve problems, think abstractly, comprehend 

complex ideas, learn quickly and learn from experience. It is not 

merely book learning, a narrow academic skill, or test-taking smarts. 

Rather, it reflects a broader and deeper capability for comprehending 

our surroundings—"catching on," "making sense" of things, or 

"figuring out" what to do. (Gottfredson, 1997, p. 13) 

Fifty two researchers in the field of intelligence endorsed the Mainstream Science on 

Intelligence article by being published signatories, endorsing that they felt the 

information presented in the article accurately represented current mainstream scientific 

understandings of intelligence. A further 48 researchers declined to endorse the article: 

seven explicitly disagreeing that it represented mainstream views, another 11 saying 

they did not know whether it represented mainstream views, and 30 cited various other 

reasons (Gottfredson, 1997).  
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In 1995, the Board of Scientific Affairs of the American Psychological Association 

(APA) published its own report Intelligence: Knowns and Unknowns in response to The 

Bell Curve.  That report contained the following attempt to define intelligence. 

Individuals differ from one another in their ability to understand 

complex ideas, to adapt effectively to the environment, to learn from 

experience, to engage in various forms of reasoning, to overcome 

obstacles by taking thought. Although these individual differences can 

be substantial, they are never entirely consistent: a given person's 

intellectual performance will vary on different occasions, in different 

domains, as judged by different criteria. (Neisser et al., 1996, p. 77) 

Further, the APA acknowledged the difficulty in trying to define the concept of 

intelligence, stating that ―when two dozen prominent theorists were recently asked to 

define intelligence, they gave two dozen, somewhat different, definitions‖ (Neisser et 

al., 1996, p. 77) 

Table 2.1 contains a range of definitions of intelligence that have been presented since 

1916. The definitions presented are those of prominent individual psychologists whose 

work in the field of intelligence has been highly published and regarded. These 

definitions are presented in addition to those of Linda Gottfredson (1994) and the APA 

(1995) in order to draw out any common elements that have persisted overtime, in a 

search for any form of consensus. 
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Table 2.1 Definitions of Intelligence from Prominent Psychologists Over Time 

Psychologist Definition 

A. Binet ―It seems to us that in intelligence there is a fundamental faculty, the alteration 

or the lack of which, is of the utmost importance for practical life. This faculty 

is judgement, otherwise called good sense, practical sense, initiative, the faculty 

of adapting oneself to circumstances.‖ (Binet & Simon, 1916, pp. 42-43) 

 

 L.L Thurstone  ―The capacity to inhibit an instinctive adjustment, the capacity to redefine the 

inhibited instinctive adjustment in the light of imaginally experienced trial and 

error, and the capacity to realise the modified instinctive adjustment in overt 

behaviour to the advantage of the individual as a social animal.‖ (Thurstone, 

1924, p. 159) 

D. Wechsler  ―The aggregate or global capacity of the individual to act purposefully, to think 

rationally, and to deal effectively with his environment.‖ (Wechsler, 1944, p. 3) 

J. Piaget    ―Intelligence is assimilation to the extent that it incorporates all the given data 

of experience within its framework . . . There can be no doubt either, that 

mental life is also accommodation to the environment. Assimilation can never 

be pure because by incorporating new elements into its earlier schemata the 

intelligence constantly modifies the latter in order to adjust them to new 

elements.‖ (Piaget, 1963, pp. 6-7) 

R. Sternberg and 

W. Salter    

―Goal-directed adaptive behaviour.‖ (Sternberg & Salter, 1982, p. 3) 

R. Feuerstein ―The unique propensity of human beings to change or modify the structure of 

their cognitive functioning to adapt to the changing demands of a life 

situation.‖ (Reuven Feuerstein, n.d) 

H. Gardner  ―An intelligence is the ability to solve problems, or to create products, that are 

valued within one or more cultural settings.‖ (Gardner, 1993, p. xxviii) 

R. Sternberg  ―… the ability to achieve success in life in terms of one‘s personal standards, 

within one‘s sociocultural context.‖ (Sternberg, 2003, p. 42). 

 

Common elements in the definitions of intelligence found in Table 2.1 relate to an 

individual‘s capacity to adapt, and that intelligence is evidenced when a person is 

interacting with their environment.  Ramsay (1997) suggested that using the term 

‗adaptation‘ in defining intelligence is too general as other human characteristics, such 

as attractiveness and strength, also increase adaptation. Thus, Ramsay (1997) defined 

intelligence as the ability to ‗select responses‘ that provide for adaptation to a person‘s 

environment. This idea of selected responses is very similar to Thurstone‘s (1924, p. 

159) ―modified instinctive adjustment in overt behaviour.‖  

 

More recently, Legg and Hutter (2007) compiled a collection of group, individual and 

artificial intelligence (AI) definitions in order to construct their own definition upon 

which to base their work on intelligence within the field of AI.  Legg and Hutter‘s 

(2007) attempt to summarise the common elements they found in various definitions of 
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intelligence led to the use of the term ‗individual agent‘. This term has a broader 

application beyond human beings to anything that takes an active role or produces a 

specified effect (Hanks et al., 1989). They went on to define intelligence as a property 

that an individual agent has as it interacts with its environment, related to the agent‘s 

ability to succeed or profit with respect to some goal or objective and dependent upon 

how able the agent is to adapt to different objectives and environments. As with the 

definitions in Table 2.1, environment and adaptation were found to be common 

elements in Legg and Hutter‘s definition. In addition, Legg and Hutter (2007) found that 

intelligence needs to be viewed in the context of a desired goal.  This element is evident 

in Sternberg and Salter‘s (1982) definition and Sternberg‘s (2003) definition. 

Wechsler‘s (1944) definition refers to the ability to ―act purposefully‖ (p. 3), which also 

may be interpreted as having a goal or objective. Adaptive behaviour is defined as a 

person‘s ability to change their behaviour to ensure a productive outcome, when faced 

with another behaviour or situation (Heward, 2005). Note that adaptive behaviour 

includes ensuring a ‗productive outcome‘. Given this definition of adaptive behaviour, it 

can be argued that the additional element of ‗goal orientation‘ or ‗objective‘ suggested 

by Legg and Hutter (2007), Sternberg and Salter (1982), and Sternberg (2003) is already 

incorporated into any definition of intelligence which acknowledges adaptive behaviour. 

The inclusion of ‗goal orientation‘ or ‗objective‘ in defining intelligence, when adaptive 

behaviour is already incorporated, then appears to be redundant.  

 

From these studies, the following inferences can be drawn: intelligence is very difficult 

to define, there is no universally accepted academic definition of intelligence, and a key 

element in defining intelligence is a person‘s ability to adapt to their environmental 

circumstance. In response to the complexity of the phenomena of intelligence, various 

models have been proposed in an attempt to organise and clarify the concept. 

 

2.3 Models of Intelligence 

Many models of intelligence have been proposed. Those that warrant specific attention 

as relevant to this research in the field of education are Charles Spearman‘s (1927) 

Unitary General Factor of Intelligence (‗g‘), Howard Gardner‘s (1983) Theory of 

Multiple Intelligences, Robert Sternberg‘s (1984) Triarchic Theory of Intelligence, and 

the Cattell – Horn – Carroll (CHC) Model of Intelligence (McGrew, 2005). Both 

Spearman and Cattell, Carroll and Horn based their work on an acceptance of the 
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importance of ‗g‘, the General Intelligence Factor, while Gardner and Sternberg based 

theirs on multiple intelligences.  Each of these models is discussed below. 

 

2.3.1 ‘g’ Intelligence Models  

Charles Spearman was a psychologist and statistician who founded the concept of the 

General Intelligence Factor, ‗g‘, through his factor analytical study published in 1904. 

Spearman described a series of five experimental sets involving hearing, sight and 

touch. The five experiments consisted of between 23 to 36 English children of varying 

ages and gender. The results of these experiments were then compared to participants‘ 

performance in other assessed domains considered by Spearman to be domains of 

intelligence. The assessed domains included rank order by school performance in 

examination (subjects included French, English and Mathematics), rank order by school 

performance in examination (adjusted for age), rank order by teacher observation of 

‗brightness‘, and rank order by peer observation of ‗common sense‘ exhibited outside of 

school (Spearman, 1904).  

 

Spearman found that those who performed well on one cognitive ability test also 

performed well on other cognitive ability tests, regardless of the tests‘ aims, content or 

structure.  He concluded that all the tests were, to some degree, testing the same deep 

general ability. By drawing out the positive correlations among the tests using factor 

analysis, Spearman highlighted a general ability which he called the General 

Intelligence Factor, ‗g‘ (Gottfredson, 2011). 

 

Spearman‘s ‗g‘ was not generally accepted at the time. Researchers such as Thurstone 

(1938), also using factor analysis, argued for the existence of several unrelated primary 

abilities. Thurstone (1938) administered 56 paper and pencil tests to 240 students at the 

University of Chicago over five, 3-hour sessions. The tests covered the following 

categories as described by Thurstone: Abstraction, Verbal, Space, Number, Number 

Reasoning, Verbal Reasoning, Spatial reasoning, Rote learning and Unclassified. Based 

on the factor analysis of the results of these tests, Thurstone proposed the existence of 

seven primary mental abilities. These primary abilities were: verbal comprehension, 

word fluency, number facility, spatial visualization, associative memory, perceptual 

speed and reasoning (Kaufman, 2009). Thurstone eventually conceded that his primary 

abilities were suffused with Spearman‘s ‗g‘ factor (Gottfredson, 2011). 
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In 1941, Raymond Cattell, considering Spearman‘s work and the ‗g‘ factor, proposed 

two types of cognitive abilities: fluid intelligence (Gf) and crystallised intelligence (Gc). 

Fluid intelligence was hypothesised as the application of reasoning to solve problems, 

and crystallized intelligence (Gc) was hypothesized as a knowledge-based ability, 

dependent on education and experience (Kaufman, 2009).  Cattell‘s work was revived 

and continued by John Horn (1972, 1976, 1978, 1985, 1988) who proposed that Gf and 

Gc were only two among many intelligence factors (Kaufman, 2009). The Cattell-Horn 

Extended Gf-Gc Model consisted of other second-order intelligence factors: short-term 

apprehension and retrieval (SAR, Gsm), auditory processing (Ga), long-term storage 

and retrieval ability (TSR, Glm), visual processing (Gv,) correct decision speed (CDS), 

cognitive processing speed (Gs), reading and writing (Grw) and quantitative knowledge 

(Gq) (McGrew, 2009).  

 

In 1993, John B. Carroll published Human Cognitive Abilities. After statistically 

extracting the common ability factors from more than 450 earlier studies of intelligence 

in which multiple cognitive tests had been administered to the same individuals, Carroll 

classified all abilities into three levels. Carroll‘s Three-Stratum Model of Intelligence, 

as shown in Figure 2.1, is a hierarchical model with ‗g‘ at the top, eight broad abilities 

beneath, and 70 narrow abilities beneath that (Kaufman, 2009). 
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Figure 2.1 A Representation of John Carroll's Three-Stratum Model of Intelligence (Adapted from 

Carroll, 2012 & McGrew, 2009). 

 

At the highest level, Stratum III, Carroll found evidence of one ability: ‗g‘. In Stratum 

II, Carroll documented eight broad abilities involving language, reasoning, spatial 

visualization, auditory perception, memory, and cognitive speediness.  Tests of these 

abilities show that they are highly correlated both with one another and with ‗g‘. A 

person with weak language ability, for example, is very unlikely to be strongly endowed 

with any other Stratum II ability, such as memory. All Stratum II abilities consist 

primarily of ‗g‘ plus a more specific ability (Carroll, 2005). Despite many attempts, 

nobody has ever succeeded in creating tests that measure Stratum II abilities without 

also measuring mostly ‗g‘ (Gottfredson, 2004). At Stratum I sit approximately 70 very 

specific abilities.  

 

Carroll's (1993) Three-Stratum Model was merged with Cattell-Horn‘s Extended Gf–Gc 

Model to produce the Cattell–Horn–Carroll (CHC) Model of Intelligence (McGrew in 

Flanagan & Harrison, 2005). Figure 2.2 presents a summary of the merging of the two 

Key 

 ‘g’ General intelligence factor, (Gf )Fluid intelligence, (Gc) Crystallized intelligence, (Gy) General memory and learning, (Gv) 

Broad visual perception, (Gu) Broad auditory perception , (Gr) Broad retrieval ability, (Gs) Broad cognitive speediness, (Gt) 

Processing speed  
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models.  Within Figure 2.2 there is a notable absence of a link between ‗g‘ and the 

Stratum II abilities due to a lack of consensus regarding ‗g‘ in the two models. Gf–Gc 

theorists argued against the existence of the general intelligence factor (Cattell, 1971; 

Horn, 1989) believing that the higher-order general intelligence factors arising from 

different batteries of tests would vary. Figure 2.2 shows a complete overview of the 

merging of the Cattell-Horn and Carroll models to form the CHC model of intelligence. 
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Table 2.2 outlines the Stratum II broad abilities of the Cattell-Horn, Carroll and 

combined CHC Models of intelligence. Terminology and abbreviation differences can 

be seen between the two original theories, with the only consistent name and 

abbreviation among the broad abilities being Fluid Reasoning. A considerable amount 

of work was then needed to determine if and where other broad abilities may align 

between the two theories. This was followed by agreed terminology and abbreviations 

(McGrew, 2009). The CHC framework is ―an open-ended empirical theory to which 

future tests of as yet unmeasured or unknown abilities could possibly result in additional 

factors at one or more levels in Carroll's hierarchy‖ (Jensen, 2004, p. 5). 

 

Table 2.2 Comparison of the Stratum II broad attributes from the Cattell-Horn, Carroll and CHC 

Model of intelligence (adapted from McGrew, 2009). 

Cattell-Horn Broad Abilities Carroll Broad Abilities CHC Broad Abilities (Stratum 2) 

Fluid Reasoning (Gf) Fluid Reasoning (Gf) Fluid Reasoning (Gf) 

Acculturation knowledge (Gc) Crystallised Intelligence (Gc) Comprehension Knowledge (Gc) 

Short-term Apprehension and 

Retrieval (SAR, Gsm) 

 

General Memory and 

Learning (Gy) 

Short Term Memory (Gsm) 

Visual Processing (Gv) Broad Visual Perception (Gv) Visual Processing (Gv) 

Auditory Processing (Ga) Broad Auditory Perception 

(Gu) 

 

Auditory Processing (Ga) 

Long-term Storage and Retrieval 

(TSR, Glm) 

 

Broad Retrieval Ability (Gr) Long-term Storage and Retrieval 

(Glr) 

Cognitive Processing Speed (Gs) Broad Cognitive Speediness 

(Gs) 

 

Processing Speed (Gs) 

Correct Decision Speed (CDS) Processing Speed (RT 

decision speed) 

 

Reaction and Decision Speed (Gt) 

Reading and Writing (Grw) N/A  included in (Gc) Reading and Writing (Grw) 

Quantitative Knowledge (Gq) N/A Quantitative Knowledge (Gq) 

 

Danthiir et al. (2001) and Stankov (2000) identified a significant gap in the CHC 

taxonomy regarding the human sensory domains of tactile, kinesthetic, and olfactory 

abilities. A review of the factor analytic research (McGrew, 2005) during the decade 

1993–2003 argued for the inclusion of at least six potential additional broad ability 

domains. These Stratum II abilities were: General Domain Specific Knowledge (Gkn), 

Tactile Abilities (Gh), Kinaesthetic Abilities (Gk), Olfactory Abilities (Go), 
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Psychomotor Abilities (Gp) and Psychomotor Speed (Gps). Table 2.3 describes each of 

these additional domains. With the inclusion of the domains in Table 2.3, CHC Theory 

consists of 16 broad abilities at stratum II (Schneider & McGrew, 2012).   

 

Table 2.3 Descriptions of Additional Broard Abilities (McGrew, 2012) 

Domain (abbreviation) Description 

General Domain Specific Knowledge (Gkn) The breadth, depth and mastery of ‗specialised‘ 

knowledge that not all members of society would 

be expected to have. It often develops during a 

person‘s career or in following a specific passion. 

 

Tactile Abilities (Gh) The ability to detect and process meaningful 

information through touch. 

 

Kinaesthetic Abilities (Gk) Proprioception is the ability to detect limb position 

and movement via a serious of sensory organs 

(proprioceptors). Gk refers to the cognition a 

person does with proprioceptive sensations. 

 

Olfactory Abilities (Go) The ability to detect and process meaningful 

information from odors. Not to be confused with 

pure olfactory sensitivity, ‗Go‘ relates to the 

cognitive processes which occur as a result of input 

from the olfactory system. 

 

Psychomotor Abilities (Gp) The ability to perform physical body motor 

movements with precision, coordination or 

strength. 

 

Psychomotor Speed (Gps) The ability to carry out bodily movements with 

speed and fluidity. 

 

Contemporary CHC theory has emerged as the cognitive taxonomy with the largest 

body of supporting evidence (Kaufman, 2009; McGrew, 2005). Additionally, CHC 

theory ―has formed the foundation for most contemporary IQ tests‖ (Kaufman, 2009, p. 

91).  Intelligence researchers have commenced using the CHC theoretical framework 

from which to test hypotheses regarding various aspects of human cognitive abilities 

(McGrew, 2009). While the intelligence research community has not accepted the CHC 

model as concrete, they continue to investigate the abilities put forth at both the broad 

and narrow level. Cattell, Horn and Carroll all envisaged their original models being 

used in this manner (McGrew, 2009).  
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2.3.2 Multiple Intelligence Models 

In the intelligence models presented thus far, ‗g‘ has a central role. Other researchers, 

such as Sternberg and Gardiner, argued against the importance of ‗g‘ in constructing an 

understanding of intelligence. Their work does not recognise a single unified 

intelligence but rather very distinct and separate intelligences. The development of these 

multiple intelligence models is discussed below with Sternberg‘s Triarchic Theory of 

Successful Intelligence presented first, followed by Gardner‘s Multiple Intelligence 

theory.  

 

Sternberg’s Triarchic Theory 

In the Triarchic Theory of Successful Intelligence (TTSI) (Sternberg, 2002), intelligence 

is defined in terms of a person‘s ability to succeed according to what they value in life, 

within their socio-cultural context. Success is achieved through a balance of adaptation 

to, shaping of, and selection of environments. To optimise their interactions with the 

environment, people must recognise and capitalise on their strengths and recognise and 

compensate for their weaknesses (Sternberg, 2002).  

 

Sternberg‘s original Triarchic Theory of 1984 hypothesised that to be intelligent 

requires a blend of practical, creative and analytical intelligences. Sternberg labelled 

these three aspects of intelligence as ‗sub-theses‘. The first sub theory (practical 

intelligence) relates intelligence to the external world of the individual, specifying three 

classes of actions that a person may undertake: environmental adaptation, selection, and 

shaping. A person‘s ability to do these actions in response to their context is said to 

exemplify behaviour associated with practical intelligence. Behaviour that is viewed as 

intelligent in one context may not be viewed as intelligent in another (Sternberg, 1984).  

 

The second sub theory, creative intelligence, specifies that the newness or novelty of a 

problem or experience should be taken into account when determining intelligence 

(Sternberg, 1984).  It suggests that a person requires the use of more intelligence when 

dealing with new or unique problems over those which, although may be perceived as 

difficult by others, are highly familiar to the individual; perhaps so much so that they 

are automated. Creative intelligence includes a person‘s capacity to go beyond what is 

given to create new ideas or solutions. 
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The third sub theory, analytical intelligence, relates intelligence to the internal world of 

the individual, specifying the mental mechanisms that lead to more or less intelligent 

behaviour. This sub theory describes information processing as a component of 

intelligence that allows for the understanding, planning for and completion of tasks.  

Sternberg (1985) recognised three components of information processing: 

metacomponents (problem solving and decision making), performance components 

(allowing actions to be carried out), and knowledge-acquisition components.  

 

The sub theory of practical intelligence was the area where Sternberg focused his first 

attempts to measure the intelligence of people, as defined by the TTSI. This was 

achieved by creating tests to measure what he termed ‗tacit‘ knowledge (Sternberg et 

al., 2000).  Sternberg characterised tacit knowledge as procedural, able to be learnt 

without explicit instruction, and relating to things of personal importance to the learner 

(Sternberg et al., 2000). 

 

Sternberg‘s domain-specific tests of tacit knowledge are based on situations that an 

individual might face in the real world. Those who answer more like experts and leaders 

in their fields are judged to have acquired more tacit knowledge in that domain. 

Sternberg (1985) argued that tacit knowledge tests are better predictors of career success 

than measures of ‗g‘. He also claimed that people who are more skilled at acquiring tacit 

knowledge do better in a variety of fields including sales, business management, 

academic psychology, and military leadership (Sternberg, 1985). 

 

In summary, Sternberg‘s Triarchic Theory constitutes intelligence as measurable in a 

context specific manner when familiarity has been accounted for and information 

processing ability results in successful task completion (Sternberg, 1984).  Sternberg‘s 

original Triarchic Theory has developed over time and is now known as the Triarchic 

Theory of Successful Intelligence (Sternberg, 1997). Implicit in the TTSI is the 

assumption that an intelligent person would be able to use all the elements of the 

Triarchic Theory to be successful in their individual socio-cultural environment. 

 

While Sternberg (2002) claims that he does not deny the existence of ‗g‘, the General 

Intelligence Factor, various publications suggests that he still questions its existence. 

His 1997 publication, for example, clearly states at its outlay that when the range of 
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abilities measured to represent intelligence is broadened, the General Intelligence Factor 

disappears. Sternberg also stated, ‗‗the alleged general factor of human intelligence‘‘ 

(Sternberg, 2009, p. 9), when describing Spearman‘s ‗g‘.  

 

Gottfredson (2003), a well published and previously cited supporter of the existence of 

‗g‘, provided an in depth critique of Sternberg‘s TTSI, refuting Sternberg‘s dismissal of 

‗g‘.  She cited personality, motivation and experience as sufficient variables in 

explaining any difference between an individual‘s life success and ‗g‘, where the two do 

not correlate (Gottfredson, 2003).  Further to this, Gottfredson cited Sternberg‘s own 

earlier 1981 work, where he compared the views of lay persons and academics as to 

what constituted intelligence, as supporting evidence for the existence of ‗g‘ 

(Gottfredson, 2003). Sternberg himself concluded that his 1981 results supported the 

existence of ‗practical intelligence‘, rather than ‗g‘ (Sternberg, 1981).  

 

Criticisms and theoretical challenges to the construct of practical intelligence have come 

from several sources. Critics argue that Sternberg‘s tests of tacit knowledge do not 

demonstrate the strong empirical support he claims (Gottfredson, 2001, 2003). One 

research group concluded that Sternberg‘s practical intelligence test is a reliable but not 

valid measure of success and therefore, under the TTSI model, not a valid measure of 

intelligence (Taub, Hayes, Cunningham, & Sivo, 2001). Many ‗g‘ theorists have argued 

that practical intelligence is little more than job knowledge and can be explained better 

by traditional definitions of intelligence (Jensen, 1993; Ree & Earles, 1993; Schmidt & 

Hunter, 1993). Sternberg et al. (2000) tied the origins of the differences between 

academic and practical intelligence to the differences between fluid and crystallized 

intelligences. In doing so, Gottfredson (2003) claimed that these authors repudiated 

their own stance that the two are different in origin, due to the high correlation between 

fluid and crystallized intelligence. The ‗g‘ theorists appear to present strong arguments 

accompanied by empirical evidence to support the existence of ‗g‘ while support for the 

idea that practical intelligence diverges greatly from ‗g‘ does not have strong empirical 

support in the literature. 

 

Gardner’s Multiple Intelligences 

Gardner (1983) proposed that there is no single, unified intelligence but rather a set of 

distinct, multiple intelligences. His theory of Multiple Intelligences (MI) originally 
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proposed seven multiple intelligences: Linguistic, Logical-Mathematical, Spatial, 

Musical, Bodily Kinaesthetic, Interpersonal and Intrapersonal (Sternberg & Kaufman, 

1998).  In 1998, Gardner added Naturalist intelligence to his theory and suggested that 

there may be two other candidate intelligences: Spiritual intelligence and Existential 

intelligence (Sternberg & Kaufman, 1998). To date, however, Naturalistic intelligence 

has been the only definitive addition to the original set of seven intelligences (Davis, 

Christodoulou, Seider, & Gardner, n.d.). A description of each of these intelligences has 

been summarised in Table 2.4. 

 

Table 2.4 Gardner’s Eight Intelligences (Davis, Christodoulou, Seider & Gardner, n.d, p. 6) 

Intelligence Description 

Linguistic An ability to analyze information and create products involving oral and 

written language such as speeches, books, and memos. 

 

Logico-Mathematical An ability to develop equations and proofs, make calculations, and solve 

abstract problems. 

 

Spacial An ability to recognise and manipulate large-scale and fine-grained 

spatial images. 

 

Musical An ability to produce, remember, and make meaning of different patterns of 

sound. 

 

Naturalist An ability to identify and distinguish among different types of plants, 

animals, and weather formations that are found in the natural world. 

 

Body-Kinesthetic An ability to use one‘s own body to create products or solve problems. 

 

Interpersonal An ability to recognise and understand other people‘s moods, desires, 

motivations, and intentions. 

 

Intrapersonal An ability to recognise and understand his or her own moods, desires, 

motivations, and intentions. 

 

 

Gardner (1999) stated that he reviewed hundreds of studies (exact number not given) 

before the publication of his Frames of Mind in 1983. He assessed all candidate 

intelligences for his MI theory on the basis of eight criteria: the potential of isolation by 

brain damage; an evolutionary history and evolutionary plausibility; an identifiable core 

operation or set of operations; susceptibility to encoding in a symbol system; a distinct 

developmental history; the existence of savants, prodigies, and other exceptional 

people; support from experimental psychological tasks; and support from psychometric 

findings (Gardener, 1999). Gardner (1983) described the use of his eight selection 

criteria as somewhat flexible, being that some intelligences which might have met all 
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criteria, such as face-recognition, were discarded, while he retained candidate 

intelligences which seemed promising even if they did not meet every criterion. 

 

MI theory was enthusiastically welcomed by many educators and parents, an attraction 

Gottfredson (2006) attributes to the egalitarian idea that everyone can be smart in some 

way.  She reiterated that, though popular, the empirical support for non-g intelligence 

was poor and lacking, while there were thousands of studies that supported ‗g‘ as 

important to school and job performance along with many other life outcomes. Gardner 

(1999) acknowledged the existence of ‗g‘, but continued to question its explanatory 

power and maintained that each of his intelligence domains was unique, and that there 

were no horizontal capacities that cut across all hypothesised intelligences. 

 

In one of the few attempts to measure MI, the findings from Visser, Ashton and 

Vernon‘s (2006) study contradicted Gardner's assertion that there are at least eight 

independent intelligence domains. The study, Beyond g: Putting multiple intelligences 

theory to the test, recruited 200 participants (116 women and 84 men) aged 17-66 years 

from two Canadian university campuses. Tests of each of Gardner‘s intelligence 

domains were then administered to participants. The results of the MI testing indicated 

that the ―measures of Linguistic, Spatial, Logical-Mathematical, Naturalistic, and 

Interpersonal intelligences showed a positive manifold of correlations, substantial 

loadings on a ‗g‘ factor, and substantial correlations with the outside measure of general 

intelligence‖ (Visser et al., 2006, p. 501). This means that Linguistic, Spatial, Logical-

Mathematical, Naturalistic, and Interpersonal intelligences are not discrete. The results, 

according to Visser et al. (2006), demonstrated the existence of Sperman‘s ‗g‘, rather 

than the existence of multiple types of intelligence. 

 

Visser et al.‘s (2006) study also showed that partly non-cognitive tests were only very 

weakly ‗g‘-loaded, supporting the conceptualisation of, for example, Bodily-

Kinaesthetic ability as quite different from the various cognitive abilities. Visser et al. 

(2006) suggested that Gardner‘s (1983) Bodily-Kinaesthetic, Musical, and Intrapersonal 

intelligences, due to their cognitive and non-cognitive requirements, should be labelled 

as talents, not intelligences. Visser et al. (2006) found that Naturalistic intelligence was 

entirely attributed to ‗g‘ and could not be deemed as a stand-alone domain at all. 
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Visser et al.‘s (2006) study did support the coherence of some of the other intelligence 

domains (e.g., Linguistic and Spatial). This is consistent with Multiple Intelligences 

Theory. However, it is also consistent with hierarchical models of intelligence, such as 

CHC, where these broad abilities are found at Stratum II 

 

Waterhouse (2006a, 2006b) offered a critical critique of MI theory, refuting its 

legitimacy primarily due to lack of evidence. Waterhouse pointed out that Gardner 

could not claim that MI theory was validated on the basis that he used the empirical 

findings from hundreds of studies to construct the MI Theory.  Rather, Waterhouse 

stated that Gardner must validate the theory itself and no empirical evidence has been 

offered. Waterhouse‘s stance was based on numerous studies, all sighting lack of 

empirical evidence in support of MI (Allix, 2000; Sternberg, 1994; Sternberg & 

Grigerenko, 2004). Gardner (2004), himself, stated that "MI theory has few enthusiasts 

among psychometricians or others of a traditional psychological background" because 

they require "psychometric or experimental evidence that allows one to prove the 

existence of the several intelligences" (p. 214). 

 

In addition to the lack of evidence, Waterhouse (2006a) criticises Gardner for not 

explicitly stating which of his intelligences is specifically supported, by what evidence, 

for which neural system or adapted cognition module. Gardner‘s propensity to be vague 

is again raised by Waterhouse (2006a) in relation to Gardner, Feldman and 

Krechevsky‘s (1998) report, offered as support for MI, but containing no formal data 

analysis. 

 

Another criticism of MI is mounted by Sternberg (1983, 1991), Eysenck (1994), and 

Scarr (1985). All criticise Gardner for not expanding the definition of the word 

intelligence; but rather, using the word intelligence where other people have 

traditionally used words like ability. This criticism supports Visser et al.‘s (2006) 

assertion that some of Gardner‘s intelligences are better labelled talents. 

 

The theory and definitions used by Gardner (1983) have been critiqued by Klein (1998) 

as being tautologies and therefore unable to be falsified. For example, having high 

musical intelligence means being good at music while at the same time being good at 

music is explained by having high musical intelligence. 
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It appears that multiple intelligence models such as Sternberg‘s (1985) and Gardner‘s 

(1983) lack validation and measurement instruments at this period of time.  However, 

the same is not true for the measurement of ‗g‘ based intelligence models.  The 

measurement of ‗g‘ has a long history involving the use of instruments which generally 

result in the prescription of a person‘s Intelligence Quotient.  This measure will now be 

discussed in detail. 

 

2.4 Intelligence Quotient 

An Intelligence Quotient (IQ) test aims to quantify a person‘s intelligence. There are 

many different kinds of IQ tests which use a wide variety of methods. Tests may be 

visual or verbal.  They may test only abstract-reasoning or concentrate on arithmetic, 

spatial imagery, reading, vocabulary, memory or general knowledge (Kaufman, 2009). 

Well-known modern IQ tests include Raven's Progressive Matrices, The Wechsler 

Intelligence Scales, The Stanford-Binet, The Woodcock-Johnson Tests of Cognitive 

Abilities, and The Kaufman Assessment Battery for Children (Kaufman, 2009). 

 

William Stern proposed the original method of scoring children's intelligence tests in 

1912. He calculated what he called an Intelligenz-Quotient score, or IQ, as the quotient 

of the 'mental age' (the age group which scored such a result on average) of the test-

taker and the 'chronological age' of the test-taker, multiplied by 100 (Kaufman, 2009). 

This method of scoring intelligence tests resulted in the allocation of a ratio IQ. Because 

this method could not be used with adults, Wechsler developed a different method for 

scoring intelligence tests (Mackintosh, 1998). Using Wechsler‘s method, when an IQ 

test is constructed, a standardisation sample representative of the general population is 

administered the test. The average result is defined to be equivalent to 100 IQ points 

and a standard deviation of the results is defined to be equivalent to 15 IQ points. When 

a person is administered an IQ test, the result is ranked compared to the results of the 

standardisation sample and the person is given an IQ score equal to those with the same 

test result in the standardisation sample. Modern scores derived in this manner are 

referred to as ‗deviation IQs‘ (Kaufman, 2009).  

 

In terms of the models of intelligence presented earlier, Kaufman (2012) recently 

observed ―the core concepts of Gc and Gf are still universal to nearly all IQ tests‖ (p. 
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119). That is, IQ tests are testing ‗g‘ because Gc and Gf correlate as highly as 0.85 

(Johnson & Bouchard, 2005b), which supports an underlying ‗g‘ factor. 

 

IQ as a measure has evolved into a summary term used to describe a collective group of 

abilities that modern, full scale, intelligence tests are now designed to reflect, including 

the broad abilities described in ‗g‘ models of intelligence. Kaufman (2009) stated that 

many of the broad, recent IQ tests have been greatly influenced by the Cattell–Horn–

Carroll theory. They can be seen to assess many, but not all, of the broad abilities in the 

CHC model.  While these tests can be reduced to a singular intelligence quotient (IQ), 

or overall score, that singular score reflects a range of abilities as reflected in the various 

sub-tests of intelligence tests, identifying the particular strengths and weaknesses of an 

individual (Kaufman, 2009). IQ tests based on CHC theory include The Wechsler 

Intelligence Scale for Children (WISC), Stanford Binet and Woodcock–Johnson 

(Kaufman, 2009). 

 

IQ tests in general are regarded as having high statistical reliability, producing 

consistent results under consistent conditions. They have also been shown to be an 

excellent predictor of school success.  This is supported by numerous studies by Gagnè 

and Pere (2001), Spinath, Spinath, Harlaar, and Plomin (2006), and Deary, Strand, 

Smith, and Fernandes (2007). 

 

IQ testing has been used in education to identify children who may require educational 

interventions or accommodations. The identification of educational need is possible 

from the analysis of individualised profiles of strengths and weaknesses available 

through the administration of the various subtests of a full scale IQ test (Flanagan & 

Kaufman, 2009).The development and structure of IQ tests is discussed in Chapter 3. 

One use of IQ testing in education has been to identify children at the highest end of the 

population bell curve in order to offer appropriate curriculum interventions.  These 

children are referred to as ‗gifted‘ (Gross, 2004b). 

 

2.5 Defining Gifted 

In the area of gifted education there has been no consensus reached at an academic level 

as to a universally accepted definition of the term ‗gifted‘. For decades giftedness was 

equated with high IQ. More recently, definitions have been expanded to include both 
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intellectual potential and other personal non-intellectual qualities (Reis & Renzulli, 

2010). The definitions which have emerged can generally be categorised into one of two 

groups: those that see giftedness as achievement and development of ‗talent‘ in 

children, and those that see giftedness as an internal state of the mind which results 

from the asynchrony caused by the difference between a child‘s chronological age and 

their mental age (Morelock, 1996). Each of these positions is now described in turn. 

 

2.5.1 Giftedness or Talent Development 

In describing gifted education, Borland (2005) did not define the term gifted; rather, he 

argued that the term itself was not needed as a label for human beings in an educational 

context. Borland states that all children have talent in some area and that talent should 

be developed so far as each child is able. Borland‘s position is often referred to as a 

‗talent development model‘ (Feldhusen, 1998). 

 

Brodie and Stanley (2005) also supported a talent development model approach. Their 

2005 study did not refer to the subjects of their research as gifted; rather, they described 

them as having a talent that should be supported and developed. They discussed 

exceptional ability in a particular area of aptitude, believing children do not need to be 

exceptional in all areas to be considered gifted. Similar to those that support the 

relationship between giftedness and IQ, Brodie and Stanley acknowledged that 

giftedness in children incorporates the ability to reason with advanced mental age. 

Brodie and Stanley diverged from proponents of the importance of IQ measures in 

defining giftedness, as evidenced by the focus of their research on demonstrated ability 

(i.e. achievement) in specific areas rather than general intelligence, such as ‗g‘, 

measured by intelligence testing.  

 

Cross and Coleman (2005) viewed giftedness as age related and contextual. Their 

definition of giftedness related to what a child could not do.  

 

Giftedness in school is an age-related phenomenon. Young children and 

preadolescent children who are gifted show high general cognitive 

ability, either through potential (ability), actions (performance), or rapid 

learning in school-related domains. By secondary school, gifted children 

should be demonstrating advanced development in a foundational 
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domain or have produced creative works in some societally valued area 

and have demonstrated consistent engagement in activities associated 

with either type. If these attributes are not evident, then the child is no 

longer gifted in terms of the school‘s curriculum (Cross & Coleman 

cited in Sternberg & Davidson, 2005, p. 59). 

 

Renzulli (1986) offered a Three-Ring conception of giftedness, in which gifted 

behaviours manifest due to above average ability in a particular area, high levels of task 

commitment and high levels of creativity. Those who are capable of manifesting  gifted 

behaviour are those who possess, or are capable of developing, this composite of traits 

and applying them (Renzulli cited in Sternberg & Davidson, 2005).  Renzulli believed 

that gifted behaviours can be found "in certain people (not all people), at certain times 

(not all the time), and under certain circumstances (not all circumstances)" (Renzulli, 

1986, p. 76). While Renzulli‘s (1986) ‗gifted behaviours‘ are a form of achievement, he 

also acknowledges that ‗above average ability‘ needs to be evident in the first place in 

order for this achievement to be possible. 

 

Recently the National Association for Gifted Children (NAGC) in America redefined 

giftedness. In its position paper, Redefining Giftedness for a New Century: Shifting the 

Paradigm the NAGC defined giftedness as follows; 

 

Gifted individuals are those who demonstrate outstanding levels of 

aptitude (defined as an exceptional ability to reason and learn) or 

competence (documented performance or achievement in top 10% or 

rarer) in one or more domains. Domains include any structured area of 

activity with its own symbol system (e.g., mathematics, music, 

language) and/or set of sensorimotor skills (e.g., painting, dance, 

sports). The development of ability or talent is a lifelong process. It can 

be evident in young children as exceptional performance on tests and/or 

other measures of ability or as a rapid rate of learning, compared to 

other students of the same age, or in actual achievement in a domain. As 

individuals mature through childhood to adolescence, however, 

achievement and high levels of motivation in the domain become the 

primary characteristics of their giftedness. Various factors can either 

enhance or inhibit the development and expression of abilities. (NAGC, 

2010, p. 1) 
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The NAGC has shifted away from defining giftedness by intelligence as personified by 

intelligence testing and IQ towards a model of development of abilities.  Their 

definition also places emphasis on high levels of achievement. 

 

2.5.2 Giftedness as an Internal State 

The aforementioned theorists believe that giftedness can be defined by achievement. 

Opposing views of giftedness are based on the idea that gifted children have a 

qualitatively different internal state of being that is caused by asynchrony. 

 

One of the earliest definitions of giftedness based on this view of asynchrony was put 

forward by Marland (1972): 

 

Gifted and talented children are those capable of high performance with 

demonstrated achievement and/or potential ability in any one of the 

following areas, singly or in combination: general intellectual ability, 

specific academic aptitude, creative or productive thinking, visual and 

performing arts, leadership ability, psychomotor ability. (p. 2) 

 

This definition of giftedness recognises two important points. First, a child may have 

the potential to achieve highly, but not necessarily be doing so. Second, there are 

different areas of giftedness. 

 

In 1991 the Columbus Group, concerned about the emphasis being placed on 

performance and achievement in defining giftedness, saw the need for a definition of 

giftedness that would take into account the "unusual mental processing that constitutes 

giftedness" (Telan, 1994, p. 137). The result was the following definition: 

 

Giftedness is asynchronous development in which advanced cognitive 

abilities and heightened intensity combine to create inner experiences 

and awareness that are qualitatively different from the norm. This 

asynchrony increases with higher intellectual capacity. The uniqueness 

of the gifted renders them particularly vulnerable and requires 

modifications in parenting, teaching and counselling in order for them 

to develop optimally. (The Columbus Group cited in Morelock, 1996, 

p. 4) 
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The Columbus Group clearly redirect the definition of the gifted away from the 

achievement focus of talent development researchers (as described in 2.5.1) and back 

towards the very different perceptions of the world that manifest in gifted children.  The 

Columbus Group definition is included in this section because IQ, under this definition, 

is a measure of giftedness as it can quantify the difference between a child‘s 

chronological age and their mental age, thus indicating the probable asynchrony that 

may exist for the child.   

 

When The Columbus Group released their definition it came under considerable 

criticism by Gagnè (1997), and a point/counterpoint argument took place (Gagnè, 1997; 

Morelock, 1997). Gagnè (1997) proposed that The Columbus Group definition of 

giftedness suffers from a number of major flaws. Gagnè‘s first objection was to the use 

of the phrase ‗asynchronous development‘ instead of ‗outstanding human abilities‘ in 

defining the essence of giftedness. Second, Gagnè (1997) debated the lack of clarity in 

the terms ‗heightened sensitivity‘, ‗inner experiences‘ and ‗vulnerability‘ and the 

ambiguity in the relationships between these terms, and with the phrase ‗asynchronous 

development‘. Finally, Gagnè (1997) objected to The Columbus Groups failure to 

define the minimum degree of exceptionality which determines the allocation of the 

giftedness label.   

 

Expressing surprise that Gagnè viewed his and The Columbus Group‘s views as 

opposing, Morelock (1997) briefly responded to his criticisms. Seeing many of the 

issues as lying in semantics, Morelock (1997) further defined the terms questioned by 

Gagnè (1997) and reasserted her belief in the qualitative differences observable in 

children who have been determined to be gifted due to their positive deviation from the 

norm on an IQ scale. 

 

In 2008, Gagnè released a complete model of giftedness, known as the Differentiated 

Model of Giftedness and Talent (DMGT), which connected gifts and talents through a 

talent development framework. Gagnè differentiated between giftedness and talent: a 

gift is innate, while a talent is learnt. However, both definitions require that the gift or 

talent be expressed in a demonstrable form. 
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Giftedness designates the possession and use of untrained and 

spontaneously expressed outstanding natural abilities or aptitudes 

(called gifts), in at least one ability domain, to a degree that places an 

individual at least among the top 10% of age peers. (Gagnè, 2010, p. 

82) 

 

Talent designates the outstanding mastery of systematically developed 

competencies (knowledge and skills) in at least one field of human 

activity to a degree that places an individual at least among the top 10% 

of ‗learning peers‘ (those who have accumulated a similar amount of 

learning time from either current or past training) (Gagnè, 2010, p. 82). 

 

Figure 2.3 presents Gagnè‘s model of DMGT. This model consists of five basic 

components: Natural Abilities, Environmental, Intrapersonal, Developmental Processes 

and Competences. The Natural Abilities or ‗Gift‘ component of the DMGT has six sub-

components of natural ability. Four of them are mental: intellectual (GI), creative (GC), 

social (GS), and perceptual (GP). The remaining two are physical: muscular (GM) 

abilities devoted to large physical movements, and abilities associated with fine motor 

control and reflexes (GR). The Intrapersonal and Environmental factors in the DMGT 

impact the Developmental Process of turning a gift into a talent. The Intrapersonal 

component considers those attributes of an individual, both physical and mental, which 

may contribute to or inhibit a gift from being developed into a talent. The 

Environmental component describes a person‘s social context in relation to groups and 

individuals and the provisions that might be offered to them in their context. The 

Developmental Process describes the impact of time, money and energy into the 

development of a gift and how the learning pathway is structured. The final component 

of Gagnè‘s model, Competencies, suggests the nine fields in which a talent may 

develop. These include academic, technical, science and technology, arts, social 

services, administration/sales, business operations, games, and sports and athletics.  
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In comparing the Columbus Group‘s definition of giftedness and Gagnè‘s DMGT, more 

similarities than differences can be drawn. Gagnè‘s ‗Interpersonal‘ factors could 

theoretically include the types of internal mental workings that the Columbus group 

believe make intellectually gifted children vulnerable.  Gagnè‘s ‗Environmental‘ factors 

include the types of specific differentiation that are proposed by the Columbus Group 

definition as being necessary for gifted children. i.e. ―…modifications in parenting, 

teaching and counselling in order for them to develop optimally‖ (The Columbus Group 

cited in Morelock, 1996, p. 4). 

  

In addition, Gagnè (2008) adopted a metric based system to acknowledge that the ‗10% 

of population‘ threshold that he has placed on the Gift component in his model is 

inclusive of various levels of giftedness. This is exemplified by the statement; ―Within 

the top 10% of ―mildly‖ gifted or talented persons, the DMGT proposes four 

progressively more selective subgroups. They are labelled moderately (top 1%), highly 

(top 1:1,000), exceptionally (top 1:10,000), and extremely or profoundly (top 

1:100,000).‖ (Gagnè, 2008, p. 5) 

 

A similar stratification of the gifted population by population frequency is offered by 

Gross (2000). As shown in Table 2.5, Gross defines five subgroups in the gifted 

population, from mildly through profoundly gifted. Gross‘s (2000) population 

frequencies are drawn from the frequency with which the specified IQ range occurs 

within the population.  Gross (2000) is focused on the intellectual domain, and her 

stratification is therefore specific to this, while Gagnè‘s stratification is generic to his 

gift component and therefore represents any of the areas of giftedness aforementioned in 

his DMGT framework. For example, a highly gifted musician is one who is deemed as 

being in the top one in 1000, within that field. Gross (2000) denoted the measure used 

to stratify as being an IQ score. Gagnè (2008) does not reference how the ratios of 

performance are determined. While Gagnè stratifies the top 10% of the population into 

subgroups of giftedness, Gross‘s (2000) conceptualisation, through use of the notation > 

1:40, does not specifically define a cut-off point. The ratio of 1:40 is equal to 2.5% of 

the population, while the ratio of 2:40 is equal to 5% of the population. Silverman 

(2009) also espouses to a definition of giftedness that includes IQ, stating that children 

in the top 3% of the population with regard to IQ require differentiated instruction. This 

is relatively aligned with the percentages given by Gross (2000) in Table 2.5. 
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Table 2.5: IQ and Levels of Giftedness (Gross, 2000) 

 

Gross (2000) and Gagnè (2008) both acknowledge the existence of ‗g‘. They also both 

believe that difference exists within the gifted population and stratify accordingly. 

While Gross (2000) specifies IQ as the measure of intellectual giftedness, Gagnè (2008) 

does not specifically refer to IQ as a measure for his GI domain. A measure would 

therefore be required that effectively measured ‗g‘ in order to make meaningful use of 

the stratifications he suggests.   Gagnè differs from other ‗Talent Development as 

Gifted‘ researchers by placing factors such as motivation as separate to his Gift 

component, but having impact upon it.  

 

In the context of education, Gagnè‘s model offers insight into why some children with 

very high IQs, deemed intellectually gifted, have underachieved academically.  

Following the logic of Gagnè‘s model, a highly talented individual must have been 

gifted in the first place in order to develop their exceptional abilities.  The reverse, 

however, would not be true.  An intellectually gifted young person, due to the 

environment, intrapersonal or developmental process components of Gagnè‘s model, 

may never actualise their gift as a talent. Gagnè‘s DMGT model, therefore, offers 

educators and researchers a useful conceptual framework around which to investigate 

ways in which intellectually gifted children can better be served. 

 

2.6 Conclusion 

There is no single agreed definition of intelligence, though the capacity to adapt to the 

environment is a common element in many of the attempts to define this concept.  

Models of the concept of intelligence are either ‗g‘ based (relating to Spearman‘s 

original g, Gc/Gf theory or CHC theory) or multiple - intelligence based (like those of 

Sternberg and Gardner). While little agreement exists between ‗g‘ based theorists and 

multiple intelligence theorists, there is consensus that a continuum of ability exists for 

Level of Giftedness  

(with associated IQ range) 

Frequency in population 

Mildly (115-129) >1:40 

Moderately (130 – 144) 1:40 to 1:1,000 

Highly (145 – 159) 1:1,000 to 1:10,000 

Exceptionally (160 – 179) 1:10,000 to 1:1 million 

Profoundly (180+) Fewer than 1:1 million 



 

52 
 

intelligence, whether that be for the possession of ‗g‘ or the degree of, for example, 

musical intelligence, a person might possess. 

 

The differences found in academics conceptualisations of giftedness are equally as 

diverse as those for intelligence.  One of the key differences in defining giftedness in the 

context of education, in which this research is set, is whether a child must be 

demonstrating some form of outstanding achievement in order to be gifted. Borland 

(2005), Brodie and Stanley (2005), Cross and Coleman (2005), and Renzulli (2005) are 

all proponents of giftedness requiring demonstration, with the NAGC also supporting 

this view. On the other end of the continuum are those researchers who believe that 

giftedness is inherent to a child, regardless of what they may be demonstrating in an 

educational environment. In The Columbus Group (1991) definition, which 

acknowledges the asynchrony that exists for gifted children, giftedness is an internal 

state of being, and not reliant upon any demonstrable performance. Gagnè (2008) 

acknowledges that giftedness is innate by separating ‗gift‘ from ‗talent‘ and describing 

the various factors that may inhibit or encourage a gifted child‘s development of gift 

into talent. 

 

Within this research the CHC model of intelligence (McGrew, 2012) and, in particular, 

the existence of ‗g‘, the General Intelligence Factor, is accepted.  The existence of ‗g‘ is 

supported by the Columbus Group (1991), Gross (2000), Gagnè (2008), and Silverman 

(2009). The approach taken in this research is that intellectual giftedness (and the levels 

within the construct) is quantifiable in the form of IQ.   

 

The following chapter considers the importance of early identification for gifted 

children and the various instruments and procedures that are used both internationally 

and nationally in identifying gifted children.  After describing the instruments available 

for the identification of young gifted children, the variables which need consideration 

when selecting and developing instruments and implementing a process to identify 

gifted young children are outlined. 
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CHAPTER 3 

Identification of Gifted Children 

 

3.1 Introduction 

This is the second of two chapters to review the literature. Chapter 2 described 

intelligence and giftedness, while this chapter describes various instruments and 

procedures that are used both internationally and nationally in identifying gifted 

children. It starts with a description of a range of instruments used in the identification 

of gifted children, relevant to the context of the research. As the purpose of this study is 

to develop an identification process that can be directly implemented by individual 

schools and teachers, notable consideration is given to the time and cost involved in 

implementing each of these assessment instruments. The chapter then discusses factors 

that affect the design of the identification process as a whole.  

 

3.2 Instruments for the Identification of Gifted Children 

There are many instruments available to select gifted children for gifted education 

program placement.  Such instruments include IQ assessments, non-verbal ability 

assessments, achievement tests, and rating scales for parents and teachers. A range of 

quantitative and qualitative selection instruments are outlined in this section, along with 

the advantages and limitations associated with each. The instruments presented are 

considered most relevant to the purpose and the educational context of this research. 

This was decided by considering the current use in and availability to Australia, 

including Australian norms where appropriate; the effectiveness in identifying 

giftedness in children; the suitability for population screening; the suitability of the 

instrument for use with 6- and 7-year-old children; and the availability of peer reviewed, 

published research into reliability, validity and minority group performance.  

 

Objective instruments selected include the Stanford-Binet Intelligence Scale, 5th 

Edition (SB5, Roid 2003a); the Wechsler Intelligence Scale for Children, Fourth Edition 

(WISC-IV, Wechsler, 2003a); the Raven‘s Colour Progressive Matrices (CPM, Raven, 

2008a); the Naglieri Non-Verbal Ability Test (NNAT-2, Naglieri, 2007a ); the Talent 

Search Model of Achievement Testing; the National Assessment Program in Literacy 

and Numeracy (NAPLAN) (Australian Curriculum Assessment and Reporting 

Authority (ACARA), 2008 to present); and the Progressive Achievement Tests (PAT) 
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by the Australian Council for Educational Research (ACER), comprising PAT Maths 

(4th ed., 2013) PAT Science (2009), PAT SPG (2011) and PAT Reading (4th ed., 

2008). Subjective methods to support teachers to identify gifted children include: the 

HOPE Scale (Peters & Gentry, 2009a); the Gifted Rating Scales Preschool (GRS-P) 

(Pfeiffer & Jarosewich, 2003); and the Scale for Identifying Gifted Students (SIGS) - 

School Rating Scale (Ryser & McConnell, 2004d). Subjective methods to support 

parents to identify gifted children include: the Characteristics of Giftedness Scale (CGS) 

(Gifted Development Centre, 1988); the Things My Child Has Done (TMCHD) 

questionnaire (Sayler, n.d); and the SIGS - Home Rating Scale (Ryser & McConnell, 

2004c). 

 

A discussion of the selection instruments for gifted identification must include 

consideration of bias. In selecting appropriate instruments there are a number of 

personal variables that require consideration: race or ethnicity, language, socio-

economic background and gender.  The impact of these variables on the outcome of 

educational assessments, including gifted identification instruments and processes, 

ideally should be minimised. The presence of a statistically significant difference in 

assessment outcomes by students that can be linked to any of these variables constitutes 

assessment bias (Popham, 2012). Any inference based on an assessment that contains 

significant bias therefore becomes an invalid inference (Popham, 2012). In the context 

of the identification of gifted children, if the instruments selected and the procedures 

used show bias, then the inferences made about the ability of the children become 

invalid.   

 

Assessment bias can be categorised into two main groups; ‗offensive‘ and ‗unfair 

penalisation‘ (Popham, 2012). Offensive bias exits where items on an assessment 

instrument contain content that ―insults, irritates or causes pain‖ to students due to one 

of their personal variables (Popham, 2012, p. 7). Unfair penalisation bias exists where 

assessment instruments contain content which ―unjustly prevents a student from 

performing as well as other students‖ due to one of their personal variables (Popham, 

2012, p. 8). Table 3.1 provides a summary of the types of bias that may occur in 

assessment instruments. This bias may occur in an item within the instrument or in the 

administration procedure for the instrument. 
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Table 3.1 Summary of the Four Major Types of Assessment Bias in Instruments 

Assessment Bias Description 

Racial or Ethnic 

The term racial is used in this context to define 

a set anthropological group, for example; 

Caucasian, Asian, Aboriginal. Ethnicity 

describes various degrees of subsets of a race, 

differentiated by cultural traditions (Klenowski 

& Gertz, 2009). 

 

Ethnic or racial bias exists when instrument content 

is offensive to persons of particular racial or ethnic 

groups or content is more or less familiar to persons 

of particular racial or ethnic groups (Klenowski, 

2009).  

 

Language 

May be referred to as ESL (English second 

language), ELL (English language learners), 

LBOTE (language background other than 

English). English is often not spoken in the 

home environment 

 

 

The language variable causes bias when inferences 

are made about a child‘s ability without accounting 

for the impact of language on the child‘s capacity to 

participate in the items in an assessment instrument 

due to their lack of experience with the English 

language (Popham, 2012) 

 

Socio-Economic Status 

Socio-economic status (SES) is a measure of a 

student‘s family‘s economic and social position 

in relation to other families.  SES is 

traditionally divided into at least three 

categories: high, middle and low. It can be 

measured on the socio economic index for areas 

(SEIFA, Australian Bureau of Statistics, 2011) 

or index of community socio-economic 

advantage (ICSEA scale) (ACARA, 2013). 

 

 

Assessment bias exists for students from low SES 

backgrounds when content, contexts, language and 

skills that they have not experienced in their 

environment are used in assessment instruments 

(Popham, 2012).   

 

Gender 

How an individual perceives themselves in 

relation to the male and female biological sex 

categories denoted by traditional masculine and 

feminine characteristics. Gender identity can be 

the same or different than the sex assigned at 

birth. 

 

 

Gender bias occurs when items in instruments are 

offensive or unfair to a person, based on their gender 

variable.  Examples include items on instruments 

which are set in contexts that are more familiar to one 

gender over another and items or instruments which 

represent a gender in a negative way (Popham, 2012). 

 

Although each bias can be considered separately, it is important to note that the personal 

variables of race/ethnicity, language, socio-economic background and gender may not 

function independently of each other (Callahan, 2005).  For example, the language 

variable is often related to the ethnicity and socio-economic variables. It is difficult to 

separate these variables from each other without creating data that is artificial, i.e. no 

longer representative of the true population (Callahan, 2005). This means a selection 

instrument can be biased against some students in multiple ways. The interplay of the 

socio-economic variable with the racial and language variables complicates the 

identification of students from low SES backgrounds. Some researchers have suggested 

the use of like-like norms or comparisons, rather than, for example, national norms 

(Frasier, 1987; Renzulli, 2004) in an attempt to identify more students from low SES 

backgrounds. 
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Research by Lynn (1994) and Lynn, Allik, and Irwing (2004) suggested that genuine 

‗real‘ differences in intelligence exist between males and females as they develop at 

different times and rates. Lynn (1994) stated that no gender differences in intelligence 

exist up to the age of around 8 years; between the ages of around 9 through 12 years, 

girls have an advantage of approximately one IQ point over boys; there is no gender 

difference between the ages of around 13 to 15 years; and at the age of 16 years, boys 

have a small advantage that increases with age reaching an advantage among adults of 

four IQ points. Interpretation of gender bias in intelligence assessments can be 

considered in the context of Lynn‘s research.  

 

3.3 Full Scale IQ (FSIQ) Assessments 

At the time of writing, there are two commonly used full scale IQ assessments to 

measure children‘s intelligence: the Stanford-Binet Intelligence Scale, Fifth Edition 

(SB5) and the Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV) 

(Silverman, n.d-b, 2009a). 

 

3.3.1 Stanford-Binet (SB) Intelligence Scale  

The original SB emerged in 1916 when Lewis Terman translated Alfred Binet‘s 

intelligence assessment to the context of American culture, and collected a 

standardisation sample of American children (Flanagan & Kaufman, 2009). Continued 

development on the SB occurred during World War 1 (WW1) when the armed forces 

needed to select people for placement into various roles. During this time, army 

psychologists were developing ways to assess people who did not speak English or who 

could not be assessed validly in a group administered assessment. The result was the 

development of non-verbal or performance assessments.  The original verbal type 

assessments, similar to those in the SB, became known as the Army Alpha assessments, 

while the non-verbal assessments became the Army Beta assessments (Flanagan & 

Kaufman, 2009). Table 3.2 summarises the development of the SB through to the 

current edition, the SB5, the major modifications being an extension to the scales at 

both ends and the addition of routing tests that allow the administrator to predict a 

starting point for various subtests. 
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Table 3.2 Development of the Stanford –Binet Intelligence Scale (Becker, 2003) 

Year Version Summary of Revisions 

1916 Original; The Measurement 

of Intelligence 

 

An Explanation of and a Complete Guide for the Use of 

the Stanford Revision and Extension of the Binet-

Simon Intelligence Scale (Becker, 2003). 

 

1937 Second Edition by Terman 

and Merrill; Form L (for 

Lewis); Form M (for Maud) 

Two parallel forms of the Stanford-Binet were created. 

These forms used items from the original Stanford 

revision and added a substantial number of new items. 

The scales were extended at either end and a larger and 

more representative population was used for the 

standardisation sample. (Becker, 2003). 

 

1960  

(Re-normed 

1973) 

Third Edition by Merrill 

LM Form 

The best items from Forms L and M were combined to 

produce the LM Form and alternate items were added at 

all levels (Becker, 2003). 

 

1986 Fourth Edition by 

Thorndike, Hagen and 

Sattler 

The SB moved from age scale format to point scale 

format. Several new subtests were added including 

Equation Building and Matrices. In addition to an IQ 

score, scoring was also available for Verbal Reasoning, 

Abstract/Visual Reasoning, Quantitative Reasoning, 

and Short-Term Memory. The practice of multi-stage 

assessment was formalised, in which performance on 

the vocabulary routing test set the starting point for 

other sub-tests (Becker, 2003). 

 

2003 5th Edition by Roid (2003a) A nonverbal routing test was added to complement the 

vocabulary routing test. In addition to an IQ score, 

scores are available for General intelligence, 

Knowledge, Fluid Reasoning, Quantitative Reasoning, 

Visual-Spatial Processing, Working Memory, 

Nonverbal IQ and Verbal IQ.  It was normed on a 

stratified random sample of 4,800 individuals that 

matched the 2000 U.S. Census (Becker, 2003). 

 

 

 

The SB5 is administered one-on-one with a psychologist and takes between 60 and 90 

minutes to complete. The same instrument is suitable for the assessment of persons aged 

2 through 85 years (or older) (Ruf, 2003). Artwork, toys and manipulatives are used 

during the assessment process. The SB5 examines five factors of cognitive ability: Fluid 

Reasoning, Knowledge, Quantitative Reasoning, Visual-Spatial Processing and 

Working Memory (Nelson Education, nd). Each of these five factors is assessed both 

verbally and non-verbally (making 10 subtests in total within the SB5). Table 3.3 

summarises the subtests contained in the SB5.   
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Table 3.3 Summary of the Sub-tests in the Stanford-Binet 5 (Nelson Education, n.d.). 

Factors Non Verbal (NV) Verbal (V) 
Fluid Reasoning (FR)  Activities: Object Series/Matrices 

(Routing) 

Activities: Early Reasoning , 

Verbal Absurdities, Verbal 

Analogies 

  

Knowledge (KN)  Activities: Procedural 

Knowledge,  Picture Absurdities  

 

Activities: Vocabulary 

(Routing) 

Quantitative Reasoning (QR) 

 

Activities: Quantitative 

Reasoning  

 

Activities: Quantitative 

Reasoning  

Visual-Spatial Processing (VS) 

 

Activities: Form Board , Form 

Patterns  

 

Activities: Position and 

Direction  

Working Memory (WM) Activities: Delayed Response, 

Block Span  

Activities: Memory for 

Sentences, Last Word  

 

 

Three different IQ scores can be calculated using the SB5. The five nonverbal subtests 

combine to provide a Nonverbal IQ (NVIQ), the five verbal subtests combine to provide 

a Verbal IQ (VIQ) and all 10 subtests combine to yield a FSIQ (Ruf, 2003).  

 

The SB5 has been found to be a valid and reliable measure of intelligence. Internal 

consistency reliability ranges from 0.95 to 0.98 for IQ scores and from 0.90 to 0.92 for 

the five factor index scores. For the 10 subtests, average reliabilities (across age groups) 

range from 0.84 to 0.89 (Roid & Barram, 2004). Evidence for validity includes 

extensive studies of concurrent, predictive, and factorial validity (Roid, 2003b; Roid, 

2003c). In its 5th edition the SB has undergone continued refinement, maintained 

consistent use over time for intelligence assessment, and remains a popularly used 

instrument for identifying gifted children (Silverman,  2009a). 

 

3.3.2 Wechsler Intelligence Scale for Children (WISC) 

The first in the Wechsler series of assessments, the Wechsler-Bellevue Intelligence 

Scale (WBIS), appeared in 1939.  David Wechsler, who had experience in assessment 

administration as a WW1 Examiner, developed an assessment battery which gave equal 

weighting to both verbal and non-verbal components with the goal of collecting 

significant clinical information about a person (Flanagan & Kaufman, 2009). The 

second edition of the WBIS was published in 1946 and the first WISC was a downward 

extension of this form (Flanagan & Kaufman, 2009).   
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During the 1970s, accurate assessment of the level of functioning in handicapped 

children was needed so that appropriate individual education planning could be done in 

adherence with new laws (Flanagan & Kaufman, 2009). Table 3.4 summarises the 

development of the WISC through to its current form, the WISC-IV. 

Table 3.4 Development of the WISC-IV (Flanagan & Kaufman, 2009, pp. 4-6) 

Year Edition Summary of Revisions 
1939 Wechsler-Bellevue Intelligence Scale The first edition of  David Wechler‘s intelligence 

tests which gave equal weight to a Verbal scale and 

a Performance scale in the determining of IQ. 

 

1946 The Wechsler Intelligence Scale An adaption of several of the subtests which made 

up the Wechsler–Bellevue Intelligence Scale with 

the addition of several subtests designed 

specifically for it. The subtests were organised into 

Verbal and Performance scales, and provided 

scores for Verbal IQ (VIQ), Performance IQ (PIQ), 

and Full Scale IQ (FSIQ). 

 

1949 Wechsler Intelligence Scale for 

Children 

A downward extension of the Wechsler 

Intelligence Scale. 

 

1974 Wechsler Intelligence Scale for 

Children (WISC-R) 

 A revision of the WISC featuring the same 

subtests. The age range was changed from 5-15 to 

6-16. 

 

1991 The Wechsler Intelligence Scale for 

Children – 3
rd

 Ed. (WISC III) 

A new subtest as a measure of processing speed. In 

addition to the VIQ, PIQ, and FSIQ scores, four 

new index scores were introduced to represent 

more narrow domains of cognitive function: the 

Verbal Comprehension Index (VCI), the 

Perceptual Organization Index (POI), the Freedom 

from Distractibility Index (FDI), and the 

Processing Speed Index (PSI). 

 

2004 The Wechsler intelligence scale for 

children – 4th Ed.(WISC-IV) 

Five new subtests added including three core 

assessments: Picture Concepts, Letter-Number 

Sequencing, Matrix Reasoning and two 

supplemental assessments: Cancellation and Word 

Reasoning. 

 

 

There are four areas assessed by the WISC-IV: Verbal Comprehension, Perceptual 

Reasoning, Working Memory and Processing Speed. These four areas are referred to as 

‗Indexes‘ and each Index contains between three and five subtests. Table 3.5 contains a 

summary of each of the sub-tests contained in the WISC-IV. The WISC-IV is 

administered one-on-one by a trained psychologist and takes between 65 and 80 

minutes (on average) to administer to children.  It can be given to children as young as 6 

years 0 months and as old as 16 years 11 months (Flanagan & Kaufman, 2009).  
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Table 3.5 Summary of The WISC-IV Sub-tests (Flanagan and Kaufman, 2009, pp.29-30) 

Sub-tests Description 

Verbal Comprehension Index (VCI) 

Vocabulary Children are asked to define a provided word. 

Similarities Children are asked how two words are alike / similar. 

Comprehension Children are asked questions about social situations or common 

concepts. 

Information Children are asked general knowledge questions. 

Word Reasoning 

(supplemental) 

Children are given clues that lead to a specific word, each clue 

adds more information about the object/word/concept. 

 

Perceptual Reasoning Index (PRI) 

Block Design Children put together red-and-white blocks in a pattern according 

to a displayed model. This is timed, and some of the more 

difficult puzzles have time bonuses 

 

Picture Concepts Children are provided with a series of pictures presented in rows 

and asked to determine which pictures go together, one from each 

row. 

 

Matrix Reasoning Children are shown an array of pictures with one missing square, 

and select the picture that fits the array from five options. 

 

Picture Completion 

(supplemental) 

Children are shown artwork of common objects with a missing 

part, and asked to identify the missing part by pointing and/or 

naming. 

 

Working Memory Index (WMI) 

Digit Span Children are orally given sequences of numbers and asked to 

repeat them, either as heard and in reverse order 

 

Letter and Number Sequencing Children are provided a series of numbers and letters and asked to 

provide them back to the examiner in a predetermined order. 

 

Arithmetic (supplemental) Orally administered arithmetic questions. Timed. 

 

Processing Speed Index (PSI) 

Coding Children under 8 years mark rows of shapes with different lines 

according to a code, children over 8 years transcribe a digit-

symbol code. The task is time-limited with bonuses for speed. 

 

Symbol Search Children are given rows of symbols and target symbols, and 

asked to mark whether or not the target symbols appear in each 

row. 

 

Cancellation Children scan random and structured arrangements of pictures 

and marks specific target pictures within a limited amount of 

time. 
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A child‘s overall intellectual ability can be calculated in two ways using the WISC-IV. 

The FSIQ is composed of the complete set of sub-tests (without supplemental subtests) 

that make up the Verbal Comprehension Index (VCI), the Perceptual Reasoning Index, 

the Working Memory Index (WMI), and the Processing Speed Index (PSI) as 

represented in Table 3.5. Alternately, the General Ability Index (GAI), composed of the 

subtests that make up the VCI and PRI, can be determined (Raiford, Weiss, Rolfhus, & 

Coalson cited in Flanagan & Kaufman, 2009). The latter is suggested for use in specific 

situations, with detailed guidelines provided in the WISC-IV Technical Report (Raiford, 

Weiss, Rolfhus, & Coalson, 2005), to estimate overall ability if a large degree of 

variability exists between VCI and WMI, between PRI and PSI, or between WMI and 

PSI.  

 

The WISC-IV has been found to be a valid and reliable measure of intelligence. The 

reliability coefficients for the WISC–IV composite scales range from 0.88 to 0.97 (Full 

Scale). Sub-test average reliabilities (across age groups) range from 0.70 to 0.90 

(Williams, Weiss, & Rolfhus, 2003b). Construct validity was examined by determining 

the relationship between the WISC–IV and the following measures: WISC–III, 

Wechsler Preschool and Primary Scale of Intelligence (WPPSI–III), Wechsler Adult 

Intelligence Scale (WAIS–III), (WASI), Wechsler Individual Achievement Test 

(WIAT–II), Children‘s Memory Scale (CMS), Gifted Rating Scale (GRS), Bar-On 

Emotional Quotient–Inventory: Youth Version (Bar-On EQ–I:YV), and Adaptive 

Behavior (sic) Assessment System–Second Edition (ABAS–II) (Williams, Weiss, & 

Rolfhus, 2003a). The WISC-IV remains one of the most popular and widely used 

intelligence assessments for children (Silverman, 2009), attractive in the Australian 

context due to the availability of Australian Norms (Wilson & Gilmore, 2012). 

 

3.3.3 Advantages and Limitations of FSIQ Tests as Instruments to Identify Gifted 

Children 

The subtests in FSIQ assessments offer important insight into the strengths and 

weaknesses of gifted children and, as a special needs group, this information can be 

used to support their learning programs.  Group administered assessments of ‗g‘ do not 

offer this in-depth level of information (Silverman, 2009a). 
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Numerous studies support the predictive validity of IQ assessments in relation to school 

performance. Predictive validity refers to how well an instrument predicts future 

behaviour (Lakin & Lohman, 2011). How well an IQ assessment predicts school 

performance, for example, could be measured by comparing IQ scores to an educational 

outcome such as school grades, final school year rankings or a person‘s acceptance into 

their first choice tertiary course.  See Section 3.10 for more detail on predictive vaildity.  

In a survey of approximately 3000 empirical studies of school learning, Walberg (1984) 

computed an average correlation of 0.71 between various IQ measures and academic 

achievement. The IQ measures emerged as the most powerful determinant of academic 

success, by far, among dozens of factors examined. In Fergusson, Horwood and 

Ridder‘s (2005) 25 year longitudinal study of a 1977 birth cohort of 1,265 New Zealand 

children, IQ was measured using the WISC-R at both 8 and 9 years of age. In general, 

these authors found that increasing IQ was associated with increasing educational 

success at school, higher rates of post-school educational attainment and success in 

obtaining degree qualifications. Gagnè and Pere (2001) studied over 200 female, 

Canadian high school students (average age 13.5 years) in considering the effect of 

motivation on academic achievement when IQ was controlled. Participants completed 

two IQ assessments (the Raven's Progressive Matrices and the Otis–Lennon Mental 

Ability Test) and three motivation-related measures (intrinsic, extrinsic, and 

persistence) twice during a semester. One parent and two teachers also rated each 

student, twice, on the three types of motivation. The results supported IQ as the best 

predictor of school achievement, while motivation made ―a non-significant contribution 

to the prediction of school achievement‖ (Gagnè & Pere, 2001, p. 95). The predictive 

validity of FSIQ testing with educational achievement has strong support in the 

literature. 

Gross (2004c) raised questions about the use of IQ assessments in children less than 5 

years of age on the basis of assessment fatigue, resulting in an under-estimation of the 

child's true performance. Silverman (2009a) stated that the ideal age for IQ assessment 

is between 5 and 8.5 years. Beyond this age range, many assessments do not contain 

enough difficult questions, resulting in perfect scores, and gifted girls become socialised 

to hide their ability (Silverman, 2009a).  
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The use of intelligence assessments such as the SB and WISC to identify gifted children 

has been criticised on the basis of low assessment ceilings (Kaufman, 1993), cultural 

bias (Tyerman 1986) and the impact of performance speed (Kaufman, 1992, 1994). 

Despite criticism, IQ assessments were, and are, used to select children for gifted 

programs, using Performance IQ (calculated using subtests involving non-verbal 

intelligence, many of which use manipulatives, hence the term performance), VIQ or 

FSIQ score (Silverman, 2009a).   

With the latest versions, WISC-IV and SB5, comparability comes into question.  The 

full scale assessment scores on the WISC-IV and SB5 cannot be directly compared to 

each other, nor directly compared to scores on earlier versions of the same assessment 

(Silverman, 2009b).  This is due to the multiple ways to both administer and score the 

WISC-IV and SB5, as described in Sections 3.3.1 and 3.3.2, as well as the different 

aspects of intelligence that each measures.  Further, gifted students may obtain widely 

varying scores on different instruments (Silverman, 2009b). In a recent Australian study 

by Wilson and Gilmore (2012), the WISC-IV and SB5 were administered to 30 

typically-developing 12- to 14-year-old adolescents. A significant difference between 

FSIQs on the two measures was found, with the WISC-IV yielding higher scores 

(p=0.03, 

 =0.15). In 60% of this sample the WISC FSIQ was higher than the SB5 

FSIQ. The paper concluded that the WISC-IV and SB5 cannot be presumed to be 

interchangeable measures of intelligence, with the correlation between the FSIQ for the 

two tests being 0.58.  

The designation of giftedness by IQ becomes unclear when such significant differences 

exist between scores on FSIQ assessments (Silverman, 2009). A child may be deemed 

‗gifted‘ by their score on one FSIQ assessment, but not gifted by their score on another. 

Difficulties arise as to how the latest versions of the popular IQ assessments, WISC-IV 

and SB5, can be used to select students for gifted programs (Silverman, 2013).   

Recommendations for the use of the WISC-IV and the SB5 to determine program 

placement for gifted children are summarised in Silverman‘s paper Breakthroughs in 

Assessment of the Gifted (2013).  Silverman (2013) drew on multiple sources, including;  
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Techniques in the Identification of Gifted Learners hosted by the World 

Council for Gifted Children 16th Biennial Conference in New Orleans, 

Louisiana, August 7, 2005; the Second National Symposium on 

Assessing Gifted Learners, Van Nuys, California, March 27, 2009; the 

U.S. National Association for Gifted Children (NAGC) Position 

Statement on ―Use of the WISC-IV for Gifted Identification‖; 

recommendations of the NAGC Task Force on IQ Interpretation; 

chapters published in Alternative Assessment of Gifted Learners, High 

IQ Kids and The International Handbook on Giftedness; and several 

studies presented at NAGC and World Council for Gifted Children 

Conferences in the last several years (p. 2) 

 

Silverman listed 20 points which impact upon the use of the SB5 and WISC-IV for 

gifted identification and indicated what should be done to resolve each point.  A copy of 

these recommendations can be found at Appendix A. 

 

In order to consider the costs associated with implementing a FSIQ assessment with a 

single child in the state school system in WA, an example instrument was needed 

relevant to the research context. The instrument selected was the Wechsler Intelligence 

Scale for Children - Fourth Edition Australian Standardised Edition (WISC-IV 

Australian) which can be purchased from Pearson Clinical Assessment Australia and 

New Zealand.  The cost of the instruments and other materials to implement the test was 

calculated using 2015 published prices. Outlay for materials was divided into ‗initial‘ or 

‗ongoing‘. Initial outlay costs have been stated; however, they were not included in the 

calculation of the total cost per child as the distribution of an initial cost is variable upon 

the number of children assessed across time. Ongoing costs included record forms and 

response booklets.  The calculations assume that the state school system uses its own 

school psychologists and the time taken to administer the assessment is based on direct 

contact time between psychologist and child.  Pearson Clinical Assessment Australia 

and New Zealand (2013c) states an administration time of between 60 and 90 min for a 

complete FSIQ assessment. This is relatively consistent with the average time to 

complete the WISC (FSIQ) of 1.44 hours reported by Wilson and Gilmore (2012). 

Actual testing times are highly dependent on age, ability and personality (Wechsler, 

2003b). The cost of a psychologist is based on the pay rates in the School Education Act 
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Employees‘ (Teachers and Administrators) General Agreement (2011) using the 2013 

pay scale. This was the current agreement at the time of writing. Costs were calculated 

at the extreme ends of the pay scale, the lowest for a psychologist, Level 1.1 and the 

highest, Level 3.3. This resulted in a range for the final cost, being the lowest possible 

and highest possible cost. The report and scoring of the WISC-IV is approximated to 

take a trained psychologist from 4 to 8 hours to complete (Wechsler, 2003b).  The time 

used to calculate the cost to score and report was one working day (7.5 hours). Based on 

this information, the total costs associated with implementing, analysing and reporting 

the FSIQ of one child ranges from AU$344.90 to AU$598.90. This information is 

summarised in Table 3.6. 

Table 3.6 Costs Associated with FSIQ Assessment (one student, all figures are in Australian 

dollars).  

Instrument Cost of Materials Administration Total Cost 

Excluding Initial 

(N=1) 

 

Initial Ongoing Assessment Analysis/Reporting 

WISC-IV $2784 Record Forms = 

$218/25 

Booklet #1 = $190/25 
Booklet #2 = $190/25 

Total = 23.90/1 child 

1-1.5 hours 

L 1.1=$38/ hr  

L 3.3=$64 /hr 
 

1 working day. 

L 1.1=$283/day  L 

3.3=$479/day 

Range:  

$344.90 -$598.90 

Footnote: All figures are based on prices quoted by Pearson Clinical Assessment Australia and New Zealand (2013c) 

and salaries found in the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, 
and are approximations only. Times are based on information in the WISC-IV Australian Administration and Scoring 

Manual (2003b).  

 

3.3.4 Summary of FSIQ Assessments 

FSIQ assessments are a valid and reliable measure of the construct of intelligence and 

have excellent predictive validity with academic achievement. They have a long history 

of development and refinement around theories of intelligence. FSIQ assessments offer 

in-depth information on individual strengths and weaknesses which can be used to 

direct educational planning. Longitudinal studies have resulted in a plethora of 

recommendations around their use and usefulness in the identification of gifted 

students. FSIQ assessments are delivered one-on-one, in the language of the person 

being assessed, removing the ELL assessment bias; however, ethnic bias has been 

identified as an ongoing concern. Due to the time and costs associated with the 

administration of IQ tests, they are not suitable for whole of population screening; the 

cost of implementing the WISC-IV with one child ranged from AU$344.90 to 

AU$598.90. 
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3.4 Raven’s Progressive Matrices 

Raven‘s Progressive Matrices (RPM) measures the construct of ‗g‘ (Kaplan & 

Saccuzzo, 1997; Silverman, 2009b), the general intelligence factor. The Matrices have 

three forms: Coloured Progressive Matrices (CPM), Standard Progressive Matrices 

(SPM) and Advanced Progressive Matrices (APM). Each set is aimed at a particular age 

range and varies in difficulty from CPM to APM.  Collectively, the three forms are 

often referred to as Raven‘s Progressive Matrices (RPM) (Raven, 2000). 

The main component of cognitive ability assessed by Raven‘s Matrices is educative 

ability (Raven, 2008b). Educative ability refers to a person‘s capacity to make meaning 

out of confusion by forming (largely non-verbal) constructs which facilitate their ability 

to manage a complex, multi-variable problem (Raven, 2008b). The assessment consists 

of a series of diagrams or puzzles with a part missing.  The person being assessed is 

asked to complete the diagram by selecting the correct part from the options presented 

(Raven, 2000). Answers are recorded on a separate answer sheet. 

The first series of matrices developed were all ―nine-figure determinants‖ (Raven, 

2008b, p. 27) based on a previous test used by Spearman (test not stated). The term 

‗progressive matrices‘ describe the nature of the test in assessing a system of thought 

where the questions themselves provide a system of training in that thought process 

(Raven, 2000).  The initial series was published in 1938 as the SPM, followed by the 

CPM in 1947 to assist in assessing children, the elderly and persons with learning 

disabilities.  The CPM (Raven, 1947) consisted of three sets of 12 items; A, AB and B.  

Set A and B were taken directly from the original SPM (1938) and an additional set AB 

was interpolated between set A and B. The CPM (1956) revision involved the review of 

all 36 questions to provide a more uniform increase in the order of difficulty in the 

items (Raven, 2008b). The positions of the answer options were also modified to reduce 

any impact of position on answer selection. A parallel version of CPM was produced in 

1998. The CPM (Raven, 2008a) was published with new normative data and the 

stimulus booklet in a spiral bound form for ease of use. The items in the 2008 version of 

the CPM did not differ from the previous edition.  

The CPM is the version of RPM most appropriate to this research as it is specifically 

designed for use with children aged 4 to 11 years (Raven, 2008b). It can be 

administered in 15 minutes, though it is not a timed assessment (Raven, 2008b). The 
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raw scores in the CPM can be converted to a standardised score and IQ range using a 

normative table (Raven, 2008). In contrast to the CPM, the SPM has more items and a 

much higher difficulty level, therefore requiring more time for children to complete and 

a greater ability to concentrate. Further, the 6- and 7-year-old children in this study sit at 

the bottom end of the age range of the SPM, where it has less ability to discriminate 

(Raven, 2008b). Thus, the CPM was selected for this study. 

 

3.4.1 Advantages and Limitations of RPM as an Instrument to Identify Gifted 

Children 

The use of RPM to identify gifted children is supported by many studies. Silverman 

(2009b) supports RPM as an excellent measure of g, having been founded on the 

conception of intelligence as abstract reasoning. Styles and Andrich (1994) were able to 

show a strong correlation between performance on RPM and the ability to respond to 

Piagetian questions, thus linking level of cognitive development and the RPM.  Further, 

Kaplan and Saccuzzo (1997) stated, "research supports the Raven Progressive Matrices 

(RPM) as a measure of general intelligence, or Spearman's g factor. In fact, the Raven 

may be the best single measure of g available" (p. 359).  

Due to its low-language requirement, the RPM has been suggested as an alternative or 

supplementary instrument for gifted program selection, especially in relation to 

culturally and linguistically diverse populations like those that exist in Australia 

(Masten, 1985; Matthews, 1988; Van Tassel-Baska, 1986).  

Research evidence relating to the ‗cultural fairness‘ of the RPM is contradictory.  

Robinson, Bradley and Stanley (1990) found that the RPM showed bias against African 

American children in favour of white children when used as a screening device for 

inclusion in a gifted mathematics program.  Mills and Tissot (1995) concluded that the 

use of the RPM would result in a more inclusive group of gifted students being 

identified, despite some ethnic bias still existing.   

Lewis, DeCamp-Fritson, Ramage, McFarland, and Archwamatry (2007) supported the 

use of RPM as a means for selecting gifted children from ethnically diverse 

backgrounds, resulting in a more diverse group than both the Naglieri Non-verbal 

Ability Test (discussed later) and the Iowa Test of Basic Skills (ITBS, an achievement 

assessment).  Their research was strongly refuted on the basis of philosophical, 

assessment and statistical issues by Warne (2009). Philosophically, Warne differed from 



 

68 
 

Lewis et al. at the fundamental level.  As outlined in Chapter 2, some definitions of 

intelligence are based on giftedness as achievement and this was what Lewis focused 

on. Warne favoured the definition of the Columbus group, also discussed in Chapter 2, 

which focuses on the psychological experiences of the gifted due to their asynchronous 

development.  Warne refuted Lewis et al.‘s (2007) idea that three assessment 

instruments could be compared as methods for selecting gifted children because there 

was little to no correlation between them (r=0.52), i.e. they were all measuring a 

different construct. The lack of a high correlation between the three instruments (RPM, 

NNAT and ITBS) does not exclude the validity of each instrument in measuring an 

aspect of intelligence. Wilson and Gilmore (2012) found the correlations between FSIQ 

scores from the WISC-IV and SB-5 were 0.58, which suggested that the two were not 

interchangeable measures of intelligence. Using the same reasoning, then it is possible 

that the RPM, NNAT and Iowa Test of Basic Skills are not interchangeable measures of 

intelligence, but rather measuring different aspects of intelligence. 

In a study by Bakhiet, Haseeb, Seddieg, Cheng, and Lynn‘s (2015), the RPM was 

administered to a sample of 7226 Sudanese school students aged 6 to 18 years. There 

were no statistically significant gender differences between the total scores of the 6- to 

13-year-olds. However, 14- to 18-year-old males obtained higher average scores than 

females, with the highest mean difference being equivalent to five IQ points. 

Differences in achievement between males and females in this age group need to be 

interpreted in the light of the developmental differences which occur between genders at 

these times (Lynn, Allik, & Irwing, 2004) as presented in Section 3.2. 

Lohman (2005a) argues strongly that assessments of non-verbal reasoning, such as 

RPM, should not be used for the identification of gifted students for program placement.  

He believed that the ‗culture-fair‘ statement made by Raven (2008b) in relation to the 

RPM was misleading and inaccurate. Lohman emphasised the need to select students 

for gifted programs who are currently achieving very highly in the area that will be 

advanced by participation in the program. It is only in making recommendations for 

‗very young children‘ (though the age range that this denotes is not defined) who, due to 

their age, have had limited opportunities to learn that Lohman (2005a) suggested that 

measures of reasoning abilities should be given greater emphasis than measures of 

achievement. Other than age, Lohman (2005a) makes no connection to factors such as 
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SES or English Language proficiency which may also impact upon a child‘s 

opportunity to learn. 

Research by Mills and Tissot (1995) suggests that learners from low SES backgrounds 

will perform better on assessments of fluid, rather than crystalized intelligence. Fluid 

intelligence is similar in nature to ‗eductive ability‘, as described by Raven (2008b).  In 

light of Mills and Tissot (1995), low SES students should perform better on a test such 

as Raven‘s CPM than on a knowledge based test.  It has also been shown that students 

from low SES environments perform better on assessments which emphasise spatial 

awareness more so than verbal or mathematic awareness (Naglieri, 1999). Raven‘s 

CMP also assesses spatial awareness (Naglieri, 1999), which could be an advantage 

when wanting to ensure representation of low SES students in gifted programs. Webb, 

Lubinski, and Benbow (2007) conducted a longitudinal study of over 1000 gifted 

adolescence to determine the validity of using spatial ability as the selection criteria for 

gifted programs in science and mathematics.  The study concluded that adding spatial 

ability to talent identification procedures would enable the identification of adolescents 

at promise for developing math–science expertise, who were otherwise overlooked.  

In Lohman, Korb, and Lakin‘s (2008) study, 1198 elementary children from Grades K-6 

(age range not stated) (with approximately 40% Language Background Other than 

English (LBOTE)), were all administered the RPM, the Naglieri Nonverbal Ability Test 

(NNAT), and Form 6 of the Cognitive Abilities Test (CogAT). Use of the RPM did not 

increase the number of LBOTE students for gifted program placement. LBOTE children 

in this study scored 8 to 10 points lower than English first language children on all three 

nonverbal assessments. In Mills and Tissot‘s (1995) study, 347 ninth grade students 

aged 13-18 years, enrolled in English at one urban high-school in the state of New 

York, were administered the School and College Aptitude Test (SCAT) and the APM 

form of RPM. The RPM showed no gender bias and resulted in the selection of a higher 

number of LBOTE students than the SCAT to which it was compared. These results 

highlight that research supporting the use of the RPM in relation to LBOTE students is 

contradictory and inconclusive. 

One recommendation from Mills and Tissot‘s (1995) comparative study was that the 

RPM not be used in isolation, due to its predictive validity. Mills and Tissot (1995) 

proposed that, having lower correlations with actual school achievement than the 
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SCAT, could result in some identified students being unprepared to be placed in a gifted 

program despite their potential (Mills & Tissot, 1995).  Lohman (2005a) described a 

scenario in which assessments such as Ravens are used to supplement achievement 

assessments because students who score highly on both assessments have been shown 

to be more likely to excel in mathematics. Warne (2009) concluded that, due to its low 

correlation with academic achievement, the RPM should not be used to select gifted 

children for program placement stating that Raven‘s is a ―notoriously poor predictor of 

academic performance‖ (p. 50). 

An Australian normative study which implemented the CPM with 618 children, ranging 

in age from 6 to 11 years (329 males and 286 females) showed children‘s performance 

on the CPM remained relatively stable over time (Cotton et al., 2005). This is in contrast 

to general population findings by Raven (2000) and other studies surrounding the 

‗Flynn‘ effect (a large rise in mean IQ scores over time) (Cotton et al., 2005).  Cotton et 

al. (2005) concluded that the CPM provided a reliable method of measuring non-verbal 

ability in Australian children, with excellent internal consistency (0.89) and split-half 

reliability (0.91). These reliability estimates are similar to those quoted by Raven (2008) 

who states split-half reliability (N=608) as 0.98. 

Table 3.7 summaries the research related to the use of RPM to identify gifted students 

from minority groups. In general, the RPM appears to show promise in positively 

increasing the identification of gifted students in an unbiased way for the personal 

variable of gender, while positively impacting the number of students identified from 

minority ethnic groups. 

Table 3.7 Summary of Research: Identifying Minority Groups of Gifted Children with RPM 

Personal 

Variable 

Does not Support the Identification 

of Minority Groups 

 

Supports the Identification of Minority Groups 

Gender 

 

 Bakhiet, Haseeb, Seddieg, Cheng & Lynn (2015) 

Cotton et al. (2005) 

Mills & Tissot (1995) 

Ethnicity 

 

Robinson, Bradley & Stanley (1990) Lewis et al. (2007) 

Matthews (1988) 

Van Tassell-Baska (1986 ) 

Masten (1985 ) 

 

ELL 

 

Lohman, Korb & Lakin (2008) Mills & Tissot (1995) 

SES  Naglieri (1999) 

Mills & Tissot (1995) 
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The Ravens CPM is available to purchase in sets to support group administration. Table 

3.8 summarises the costs associated with the administration of the CPM to 10 children 

in one seating by one adult.  The cost has been based on a teacher administering the 

instrument, however further reductions in cost would occur if the testing was 

administered by an education assistant with special needs qualifications. Internal relief 

hourly rates have been used to calculate the cost of teacher time, where Level 2.3 is the 

lowest rate on the pay scale and Level 2.9 is the highest rate on the pay scale, without 

promotion. The range in the last column represents the lowest possible costs based on 

least amount of time and lowest teacher pay scale through to the greatest amount of time 

and highest teacher pay scale. Based on this information, the total cost associated with 

implementing, analysing and reporting the CPM on one child ranges from AU$9.57 to 

AU$12.47. 

Table 3.8 Cost Associated with CPM Assessment (one student, all figures are in Australian dollars). 

Instrument Cost of Materials Administration Total Cost Excluding 

Initial (N=1) 

 

Initial Ongoing Assessment Analysis/Reporting 

CPM $1025 $39.20/10 

Answer 

sheets 

15 -30min /10 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

60min/10 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

 

Range 

$9.57 - $12.47 

Footnote: All figures based on information from Pearson Clinical Assessment Australia and New Zealand (2013b) 

and salaries found in the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, 
and are approximations only. Times are based on information in the CPM Administration Manual (Raven, 2008).

     

3.4.2 Summary of RPM 

RPM measure the construct of ‗g‘ (Kaplan & Saccuzzo, 1997; Silverman, 2009), the 

general intelligence factor, and have been linked with Piagetian brain development 

concepts (Styles & Andrich, 1997), validating the RPM as a measure of intelligence. Its 

three forms (CPM, SPM APM) cover persons aged 4 years and over. The CPM, as 

directly related to this research, has excellent reliability. A recent Australian normative 

study found that children‘s performance on the CPM in Australia has remained 

relatively constant (Cotton et al., 2005). The majority of research supports the RPM as 

an instrument with reduced bias associated with personal variables such as ethnicity and 

gender and therefore its use may potentially increase the likelihood of persons from 

minority groups being identified for gifted program placement.  The predictive validity 

of RPM with school achievement has been questioned (Lohman, 2005; Mills & Tissot, 

1995; Warne, 2009) with resultant recommendations that the RPM not be used in 
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isolation to identify gifted children, but as part of a multiple assessment instrument 

process. The cost of implementing the CPM with one child ranges from AU$9.57 to 

AU$12.47. 

3.5 Naglieri Non-Verbal Ability Test (NNAT) 

The Naglieri Non-Verbal Ability Test (NNAT-2, 2007a) is also a measure of non-verbal 

intelligence.  The NNAT has seven levels covering K-12, with each level containing 48 

items. Is has graduated, matrices style questions which allow for the identification of 

gifted and advanced students (Pearson Clinical Assessment Australia & New Zealand, 

2013a).   

Naglieri‘s Tests were originally built around four types of items: pattern completion, 

reasoning by analogy, serial reasoning and spacial reasoning (McCallum, 2003.) Items 

were constructed based on factors identified previously by Corman and Budoff (1974a; 

1974b), Wield and Carlson (1976) and Carlson and Jensen (1980) along with other tests 

that used a progressive matrices approach (McCallum, 2003).  The Matrix Analogies 

Test (MAT) (Naglieri, 1985a), a 64 item non-verbal assessment, was reduced to a short 

34 item form (MAT-SF) (Naglieri, 1985b). The NNAT (Naglieri, 1997) was an 

enlarged version of the MAT-SF, designed to have a higher ceiling and be group 

administered (McCallum, 2003).  The NNAT is now in its second addition (Naglieri, 

2007a) with an expanded format to 48 items per level to again increase the ceiling of the 

assessment. The NNAT-2 (2007a) can be completed as pen and paper or on-line 

(Pearson Clinical Assessments Australia and New Zealand, 2013a).  

3.5.1 Advantages and Limitations of the NNAT as an Instrument to Identify Gifted 

Children 

According to Pearson Assessment Australia and New Zealand (2013b), the NNAT-2 

(2007a) ―…uses progressive matrices to allow for a culturally neutral evaluation of 

students‘ nonverbal reasoning and general problem-solving ability, regardless of the 

individual student‘s primary language, education, culture or socioeconomic 

background‖ (para. 1). The claim that the NNAT is culturally neutral or culturally fair 

has been challenged by the results of many studies, including the aforementioned study 

by Lohman (2008). Manos (2008) studied 392 students aged 6 years and 11 months to 

10 years and 0 months, including 334 White students and 51 students designated Black, 

from one rural school district in Florida in the US. In contrast to the low mean 

differences, and therefore ‗fairness‘ assumptions, that were found between different 
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ethnic groups by Naglieri and Ronning  (2000), Manos (2008) demonstrated a 0.51 

standard deviation difference in achievement favouring White children over Black 

children. Based on Manos‘ data, and using an IQ of 130 as the minimum requirement 

for identification as gifted, 10 White students and no Black students would have 

qualified for entry into the gifted program. Using a sample of over 20,000 White, Black 

and Hispanic K-12 students in the US, Naglieri and Ford (2003) found that equal 

numbers of all three ethnicities earned scores on the NNAT that would place them in the 

95th percentile. This research was strongly refuted by Lohman (2005b) on the grounds 

of sampling, and differences in the analysis and results of the same data, in different 

publications. The research related to ethnicity and the NNAT is inconclusive. 

Carman and Taylor (2010) studied the NNAT results of 2,072 kindergarten students, 

age 5 to 6 years (49.8% male), from one urban school district in the US.  They found 

that low SES students were half as likely as other students to be identified for gifted 

program placement when using the NNAT. Similar results were found by Lohman 

(2005b) and Shaunessy, Karnes, and Cobb (2004). Carman and Taylor‘s study also 

calculated the effect of being a member of multiple minority groups on a child‘s 

likelihood of being identified as gifted. They found students who belonged to a 

traditionally underrepresented ethnic group and to a low SES family scored 19.5 

Normal Curve Equivalency points (or 13.9 IQ points) lower than students who came 

from traditionally identified ethnic groups and higher SES backgrounds (Carman & 

Taylor, 2010). The majority of research, therefore, suggests no advantage in using the 

NNAT in attempting to identify more gifted students from low SES backgrounds. 

Naglieri, Booth, and Winsler (2004) found low mean differences between 148 LBOTE 

and 148 non LBOTE Hispanic students who were administered both the NNAT and the 

Stanford Achievement Test - 9th Edition (SAT-9, 1995). The groups were selected from 

the NNAT standardisation sample (N = 22,620) and matched on geographic region, 

gender, socio-economic status, urbanicity, and ethnicity.  The results inferred that the 

NNAT was a fair assessment for LBOTE children. This is in contrast to Lohman, Korb, 

and Lakin‘s (2008) study, aforementioned, where using the NNAT did not increase the 

number of LBOTE students for gifted program placement. The research related to 

identifying equal percentages of LBOTE and Non – LBOTE students by using the 

NNAT is inconclusive. 
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Factor analytic studies of the NNAT on groups based on gender are sparse (Vista & 

Care, 2011). Rojahn and Naglieri (2006) found no significant gender differences 

between the ages of 6-17 years when analysing the NNAT standardisation sample of 

almost 80,000 American children from grades K-12. Vista and Care (2011) analysed the 

data from a normative study (Vista, 2009) of the NNAT involving approximately 2,700 

sixth graders (age not stated) from public schools across the Philippines. Their data 

showed ―trivial‖ (Vista & Care, 2011, p. 292) gender difference in mean scores.  Further 

research is required into gender and the NNAT; in current research the NNAT appears 

to function indifferently for males and females. 

Balboni, Naglieri, and Cubelli (2010) found that the NNAT had moderate (.32 to.52) 

correlations with school achievement assessments, in particular with mathematics, 

offering evidence of predictive validity.  Little information is available in published 

research regarding the construct validity of the NNAT. The internal consistency 

estimates of reliability for the NNAT range from 0.83 to 0.93 across grades (Carman & 

Taylor, 2010). 

Table 3.9 presents a summary of research into the NNAT in relation to the personal 

variables of gender, ethnicity, SES and ELL. The research is divided and contradictory 

in regards to the ability of the NNAT to function indifferently across the personal 

variables of ethnicity, ELL and SES. Some evidence exists that the NNAT functions 

indifferently for males and females and thus may be useful in ensuring an appropriate 

representation of female students in gifted education programs.  

Table 3.9 Summary of Research: Identifying Minority Groups with the NNAT 

Personal 

Variable 

Does not support the Identification of 

Minority Groups 

Supports the Identification of Minority 

Groups 

Gender 

 

 Rojahn & Naglieri (2006) 

Vista & Care ( 2011) 

Ethnicity 

 

Drake (2006)  

Lohman (2005b) 

Shaunessy, Karnes, & Cobb (2004) 

Lewis (2001) 

Naglieri, Booth, & Winsler (2004)  

Naglieri & Ford (2003)  

Naglieri & Ronning (2000) 

 

ELL 

 

 

Lohman, Korb, & Lakin (2008) 

 

 

Naglieri, Booth & Winsler (2004) 

SES Carman and Taylor (2010) 

Lohman (2005b) 

Shaunessy, Karnes, & Cobb (2004) 
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The NNAT-2 can be purchased in sets to allow for group administration. Table 3.10 

summarises the approximate cost involved in using the instrument to assess one student, 

based on one seating for 10 students administered by one teacher.  The range in the last 

column represents the lowest possible cost through to the highest possible cost 

depending on the teacher pay scale. Based on this information, the total cost associated 

with implementing, analysing and reporting the NNAT-2 on one child ranges from 

AU$18.58 to AU$20.35. 

Table 3.10 Cost Associated with NNAT Assessment (one student, all figures are in Australian 

dollars). 

Instrument Cost of Materials Administration Total Cost Excluding 

Initial 

(N=1) Initial Ongoing Assessment Analysis/Reporting 

NNAT $539 NNAT-2 

Test Booklet 

(Consumable) 

$118/10 

30min/10 students 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

60min/10 students 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

Range 

$18.58 - $20.35 

*Figures based on information from Pearson Clinical Assessment Australia and New Zealand (2013a) and salaries 

found in the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, and are 

approximations only. Times are based on information in the NNAT2 Directions for Administration (Naglieri, 2007b). 

 

3.5.2 Summary of NNAT 

The NNAT is a measure of non-verbal intelligence which can be used in the 

identification of gifted and advanced students (Pearson Clinical Assessment Australia & 

New Zealand, 2013a).  It has seven levels covering K-12, with excellent reliability 

across all ages. Little information is available in published research regarding the 

construct validity of the NNAT as an assessment of intelligence, while it has been 

shown to have moderate correlations with achievement assessments, thus offering 

predictive validity with school achievement. Existing research supports the NNAT as 

operating indifferently for the personal variable gender, while research related to the 

personal variables of ethnicity, ELL and SES is inconclusive. The cost of implementing 

the NNAT-2 with one child ranges from AU$18.58 to AU$20.35. 

3.6 Achievement Assessments 

An achievement assessment is an assessment to measure existing skills and/or 

knowledge and may be either teacher designed or externally designed and standardised. 

Teacher designed assessments have been shown to have low ceilings (Gross, 2005), 

making them unsuitable for differentiating between students at high ability levels 
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(Gross, 2005). Due to this ceiling effect, the focus herein is on a type of achievement 

assessment known as an off-level assessment. 

An off-level assessment can be used to assess a student‘s knowledge or skill in an area 

of giftedness or talent (Gross, 2005). For the purposes of this research this is the 

intellectual domain referred to by Gagnè (2000). The general rule for off-level 

assessment in the first three years of school is to use assessments designed for students 

one to two years above the student‘s actual grade level (Gross, 2005).  One suggested 

process for the use of off-level assessments involves administering a grade level 

achievement test to all students and then re-testing those who score above 85% with a 

test designed for one year above their current grade level. Testing continues in this 

manner until the child stops scoring above 85% (Gross, 2005). 

For the purpose of this research, what was sought during the review of literature in 

relation to an achievement assessment was a test that would be suitable for group 

administration by a teacher in their own classroom; linked to the Year 1 Australian 

Curriculum in a manner that would give teachers direct, fine grained feedback on 

students‘ achievement in the areas of Mathematics and English for the purpose of future 

educational planning; allow all students a level of success equivalent to 50% of the 

questions in order to reduce the possibility that sitting the test be a negative experience 

for children; have a high ceiling so as to be able to differentiate between students at the 

highest achievement level; and involve only one test sitting for all students. No 

instrument which fulfilled all of these criteria was identified. 

Tests such as the The Peabody Picture Vocabulary Test, 4th Edition (PPVT-4) (Dunn & 

Dunn, 2007), which is a test of the receptive (hearing) vocabulary in children and 

adults, and the Crichton Vocabulary Scales (CVS 5-11) (Raven, 1988), which assesses 

verbal reasoning skills in young children, are both available to and have a history of use 

in Australia. While these tests assess ‗reproductive‘ ability (mastering, recalling or 

reproducing culturally explicit knowledge) (Raven et al., 2003), similar to what is 

taught in schools, they do not result in information related to specific curriculum 

content. For example, the CVS will result in the allocation of a percentile rank, IQ range 

and age equivalency in years and months (Raven, 2008). This is useful information for 

building a picture of the child‘s intellectual ability in relation to students of both similar 

and different ages. However, as stated by Raven (2008b).  
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…use of age equivalents can lead to erroneous assumptions…a child 

scoring substantially below or above his/her chronological age would not 

necessarily benefit from the use of teaching materials that would be 

suitable for his or her age equivalent. (p. 62) 

The two examples of achievement tests which follow exemplify the type of explicit 

testing required to be useful in informing teachers of the specific curriculum 

interventions required by children through assessing specific curriculum 

understandings.  The first, the National Assessment Program in Literacy and Numeracy 

(NAPLAN), describes a rigorous, curriculum linked, national assessment program 

conducted in Australia. The second describes a series of achievement assessments, the 

Progressive Achievement Tests (Australian Council for Educational Research [ACER], 

2015), that have been developed across three learning areas: Science (PAT Science, 

ACER, 2009), Mathematics (PAT Maths, ACER, 2013) and English (PAT Reading, 

ACER, 2008), (PAT Spelling, Punctuation and Grammar, ACER, 2011), and a range of 

year groups.  Both the NAPLAN and PAT Tests are what Gross (2005) referred to as 

grade level achievement tests. In order to use them in the identification of gifted 

students, they would be implemented under a ‗Talent Search Model‘, described below, 

as off-level tests. 

3.6.1 The Talent Search Model of Achievement Testing 

The Talent Search Model was introduced by Julian Stanley, a professor of psychology 

at Johns Hopkins University, during the 1970‘s.  The Talent Search Model is a two-step 

process. Each student sits a group administered grade level assessment.  Those scoring 

in the 95th percentile or above in any of the assessed areas are deemed to have hit the 

ceiling of the assessment and sit another assessment, the off-level (above-level) 

assessment.  Those students who sit the above-level assessment then form a new 

distribution.  The results are carefully analysed and recommendations made about the 

very specific educational accommodations that would benefit the students.  Stanley 

originally used the Scholastic Aptitude Test (SAT) as the off-level-assessment, a test set 

by the College Board to assess the preparedness of students for college. The entire 

model spread to numerous other US universities and downward to middle school 

students (Assouline & Lupkowski-Shoplik, 2012). The Talent Search Model is currently 

run by the Johns Hopkins Center (sic) for Talented Youth for students in Grades 2 

through 8. 
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The Talent Search Model has been shown by many to have excellent predictive validity 

with future academic performance (Bartkovich & Mezynski, 1981; Lubinski, Webb, 

Morelock, & Benbow, 2001; Olszewski-Kubilius, Kulieke, Willis, & Krasney, 1989). 

Gender differences have been consistently observed, with males outperforming females 

in maths and science and females outperforming males in verbal areas (Benbow, 1988; 

Olszewski-Kubilius & Lee, 2011). Beyond gender differences, Olszewski and Lee 

(2011) also noted performance differences by ethnicity and socio-economic 

background, favouring Caucasians and high income families respectively. 

3.6.2 National Assessment Program in Literacy and Numeracy (NAPLAN) 

Australia has a National Assessment Program called the National Assessment Program 

in Literacy and Numeracy (NAPLAN). The assessment is conducted in Years 3, 5, 7 

and 9 of school. Table 3.11 summarises the assessments involved at each of the school 

years. The assessment regime covers the areas of writing, language conventions, reading 

and numeracy. In Years 3 and 5 numeracy is assessed without  the use of a calculator, 

while in Years 7 and 9 two separate numeracy tets are conducted; one with the use of a 

calculator and one without. NAPLAN assessments are timed assessments, with the 

majority of responses being multiple choice or single word responses. Only the writing 

assessment deviates from this, requiring a persuasive text to be written in response to a 

given statement/prompt (ACARA, 2011). 

Table 3.11 NAPLAN Assessment Regime in Australia (adapted from ACARA, 2011) 

Year 

Level 

Numeracy 

Assessment 

(no calculator) 

 

Numeracy 

Assessment 

(calculator) 

Reading 

Comprehension 

Language 

Conventions 

(Spelling, Grammar 

& Punctuation) 

Writing 

(Persuasive 

text) 

3 X  X X X 

5 X  X X X 

7 X X X X X 

9 X X X X X 

Note: ‘x‘ = assessed 

Involvement in NAPAN is essentially mandatory because Commonwealth legislation 

requires the assessment of all students in identified grades in every Australian school 

each year, and federal school funding is contingent upon involvement in the program 

(ACARA, 2011). Assessment administration authorities in each Australian state and 

territory are responsible for printing the NAPLAN assessments each year, for 
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assessment administration, data capture, marking, and the delivery of reports to the 

central Commonwealth body, the Ministerial Council on Education, Employment, 

Training and Youth Affairs (MCEETYA). Principals and teachers are offered 

information on protocols by the relevant authority through a range of mediums 

including information sessions, written information and web-based materials. Students 

are then assessed in their own schools by their own school teachers in May of each 

school year, with assessments comparable to previous years (ACARA, 2011).  

National data are submitted to an independent national data contractor for analysis. 

National achievement scales, national means, and achievement of the middle 60%, for 

each domain of reading, writing, spelling, grammar and punctuation, and numeracy are 

determined across Years 3, 5, 7, and 9. The skills and understandings assessed in each 

domain from Year 3 to Year 9 are mapped onto achievement scales with scaled scores 

that range from 0 to 1000 (ACARA, 2011). Comparative data on the performance of 

students from each grade across each state and territory are also compiled, with the 

means and standard deviations for each state and territory compared to national means 

(ACARA, 2011). 

Schools receive information about how their year level compares against national 

minimum standards. Schools also receive statements of performance for individual 

students and year levels as a whole. Individual performance can be compared to the 

national minimum standards, and school average. Measures of growth in achievement 

are made between same cohorts as they progress through the years. Parents receive a 

report showing their child‘s achievment in relation to the school cohort and the national 

minimum standard (ACARA, 2011).  

NAPLAN is an example of a standardised achievment assessment; however it has not 

been shown to be able to differentiate between students at the highest levels of 

performance, having too few questions at the higher levels (I. Marais, personal 

communications, November 1st, 2015).  As is common with achievement assessments, 

particularly when designed for the entire population, highly able students hit the 

assessment ceiling. The Year 3 NAPLAN test, however, could theoretically be used as 

an ‗off-level‘ achievement assessment for Year 1 students, in line with Gross‘ (2005) 

suggestion that ‗off-level‘ achievement assessments one to two years above current 

grade level should be used in the first three years of schooling. Thus, NAPLAN could 
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be used in a similar manner to the Talent Search Model. The financial cost to individual 

schools of administering and analysing NAPLAN is teacher time. All other costs are 

carried by the school system. 

3.6.3 Progressive Achievement Tests (PAT) 

ACER (2015) describe the PAT Tests as  

Australian, nationally normed series of tests designed to provide 

objective, norm-referenced information to teachers about their students‘ 

skills and understandings in a range of key areas…  ideal for 

understanding students‘ current strengths and weaknesses, informing 

teaching and learning, and monitoring progress over time. (para. 1) 

Table 3.12 summarises the content and year levels covered in the four available PAT 

Tests: PAT Maths, PAT Science, PAT SPG and PAT Reading. 

Table 3.12 Summary of Progressive Achievement Tests (Adapted from ACER, 2014). 

Test Content Year Groups 

PAT Maths 

(4
th

 Ed., 2013) 

At least five items for each of the six strands; 

Number, Algebra, Geometry, Measurement, 

Statistics and Probability 

 

10 booklets to be administered 

at the end of Years 1 - 10. 

PAT Science 

(2009) 

Assessing four broad areas; Energy and Change, 

Life and Living, Earth and Space, and Materials. 

Years 3-9 

PAT SPG 

(2011) 

Written Spelling 

Grammar and Punctuation 

Spelling: Eight booklets cover 

Years 2 - 10. 

Grammar & Punctuation: 7 

booklets covering Years 3 - 10. 

 

PAT Reading 

(4
th

 Ed.,2008) 

Reading Comprehension 

Word Knowledge (Vocabulary) 

Reading Comprehension: 11 

booklets covering Years P - 10. 

Vocabulary: 5 booklets 

covering Years 3 - 10. 

 

The first PAT test was PAT Reading, published in 1973, following a testing model first 

developed by the New Zealand Council for Educational Research. The PAT Maths was 

first published in 1984, followed by PAT Science (2009) and PAT SPG (2011). ACER 

offers a range of different reporting formats to communicate results to teachers and 

schools including individual student reports, group (such as class or year group) reports 

and longitudinal reports to allow the tracking of progress over time (ACER, 2014).   
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Fogarty (2007) reported good predictive validity of the PAT Maths (1984) and the two 

separate tests in the PAT Reading (1986) in relation to school grades.  A longitudinal 

study of four cohorts of Year 8 boys (N=513) in Queensland, Australia, was conducted 

between 1992 and 1999. The overall correlation between Year 8 English grades and the 

three PAT tests of PAT Maths, PAT Reading (vocabulary) and PAT Reading 

(comprehension) ranged from 0.675 for PAT Maths to 0.732 for PAT Reading 

(vocabulary). Year 8 Mathematics grade correlations ranged from 0.595 with PAT 

Reading (vocabulary) through to 0.807 with PAT Maths. All correlations were 

significant (p< 0.001). Students‘ scores on the PAT tests in Year 8 were able to predict 

66% of the variance in scores four years later, on the Queensland Core Skills Test (an 

achievement test used for scaling purposes between subjects and schools in Year 12). 

This offers evidence of good predictive validity for PAT Reading and PAT Maths with 

school achievement for males in one year group. 

A further study of three cohorts of Year 8 girls in rural Queensland (N=292), using the 

same methodology, showed that the PAT tests (PAT Maths and PAT Reading) had 

similar predictive validity of academic achievement (school grades) for girls as they had 

for boys. The overall correlations between Year 8 English grades and the three PAT 

tests ranged from 0.592 for PAT Maths to 0.672 for PAT (vocabulary). Year 8 

Mathematics grades correlations ranged from 0.516 with PAT Reading 

(comprehension) through to 0.719 with PAT Maths. The statistical significance of these 

correlations is not stated (Fogarty, 2007). This offers evidence of good predictive 

validity for PAT Reading and PAT Maths with school achievement for females in one 

year group. 

At the time of writing, no information on the reliability of the PAT tests, or their 

functioning in relation to minority groups, was able to be found in peer reviewed 

journals. While these tests are grade level assessments, they could be used as secondary 

off-level tests for high performing students using a Talent Search Model.  

Table 3.13 shows the cost of assessing one student in a group administration (N=10) by 

a teacher, using the PAT Maths as an example. Based on this information, the total cost 

associated with implementing, analysing and reporting the PAT Maths on one child 

ranges from AU$18.23 to AU$19.01. 
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Table 3.13 Cost Associated with PAT Maths Assessment (one student, all figures are in Australian 

dollars). 

Instrument Cost of Materials Administration Total Cost Excluding 

Initial 

(N=1) Initial Ongoing Assessment Analysis/Reporting 

PAT Maths $232.45 Test Booklet 

(Consumable) 

$31.50/10 

40min/10 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

Scoring Set-up 

(ACER) $110 

+1.10 /1 

Range 

$18.23 - $19.01 

*Figures based on information from ACER Test Scoring and Analysis, (ACER 2015c) and salaries found in the 

School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, and are approximations 

only. Times are based on information from ACER (ACER, 2015b) 

 

3.6.4 Advantages and Limitations of Achievement Assessments as Instruments to 

Identify Gifted Children 

The off-level assessment as a method is particularly appealing in its potential to directly 

inform teachers of student‘s abilities in particular academic areas. This can then inform 

appropriate curriculum provision and the selection of other intervention strategies. 

Sattler (1992) supported the use of achievement assessments to identify young gifted 

children due to the high reading and mathematical abilities that may be discovered, even 

though the children‘s IQ scores may only be average.  

Others disagree with the use of achievement assessments to identify young gifted 

children on the grounds that performance is too easily influenced by unrelated factors 

such as fine motor ability, task appropriate behaviour and temporary mood changes 

(Borland & Wright, 1994). In addition, some authors question the ability of 

achievement assessments to capture a young gifted child‘s accumulated knowledge and 

skills, much of which may lie in an area or areas of individual personal interest 

(Hoeksema, 1982; Shaklee & Handsford, 1992). Wellisch and Brown (2012) consider 

multiple reasons why a gifted child may not be achieving and therefore go unidentified 

by an achievement assessment. Reasons include social and economic influences, race, 

culture, gender, twice exceptionality (e.g., where a child is gifted and also has a 

disability), lack of motivation, lack of interest, and absence of educational challenge, 

engagement and support. While underachieving gifted children ‗may not‘ be identified 

using achievement assessments, they may be identified through parent or teacher 

identification and thus Gross supports the use of achievement assessments in a multiple 

assessment instrument process (Gross, 2005). 

 

 



 

83 
 

3.6.5 Summary of Achievement Assessments 

Achievement assessments can offer teachers very specific information about individual 

achievement in relation to the curriculum, which can then inform educational planning.  

The problem with using achievement assessments for gifted identification is that they 

are aimed at the middle range of the class, and gifted children tend to hit the test ceiling. 

To truly illuminate the educational needs of gifted children, a Talent Search Model can 

be used in which children are given an off-level test, in the area of advancement, from 1 

to 2 years above their current school year.  Two tests with strong links to the Australian 

curriculum could potentially be used in this manner: NAPLAN and the PAT tests.  The 

disadvantage of this model with 6- and 7- year old children is that it requires them to sit 

multiple tests in multiple curriculum areas. Achievement testing of young children in 

general has been questioned based on performance variability due to unrelated factors 

such as fine motor ability, task appropriate behaviour and temporary mood changes 

(Borland & Wright, 1994).  

 

3.7 Teacher Identification of Giftedness (Teacher Nomination) 

Teacher identification of gifted children usually occurs through a checklist or 

questionnaire which describes characteristics and behaviours associated with gifted 

children. Questionnaires may use ‗yes/no‘, Likert scale or written responses. 

Identification is through the reaching of a predetermined score, reflecting the presence 

of gifted characteristics and behaviours in the child, which may or may not require the 

addition of written exemplars by the teacher.  

This section presents a summary of existing teacher identification instruments. Selection 

was based on their relevance to the context of the research (target age, domain of 

giftedness, time and cost factors), and the availability of psychometric and development 

information in their respective test manuals and/or published research. These scales 

include the HOPE Scale (Peters & Gentry, 2009a), GRS-P, (Pfeiffer & Jarosewich, 

2003) and SIGS-SRS (Ryser & McConnell, 2004d).  

The Scales for Rating the Behavioral (sic) Characteristics of Superior Students 

(SRBCSS) (Renzulli, Smith, White, Callahan, & Hartman, 1976) is one of the earliest 

examples of a teacher rating scale for identifying gifted students and, for this reason 

alone, is mentioned here. Published in 1976 and revised in 1997 (Renzulli, Smith, 

White, Callahan, Hartman, & Westberg, 2002), the SRBCSS contained 96 items on 10 
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sub-scales. The sub-scales were Learning, Motivation, Creativity, Artistic, Leadership, 

Musical, Dramatics, Communication-precision, Communication-expressive, and 

Planning. Renzulli, Siegle, Reis, Gavin, and Reed (2009) proposed an additional four 

sub-scales (Reading, Mathematics, Science, and Technology) responding to a perceived 

need to identify students‘ strengths and weaknesses in specific content areas for 

classroom application. This resulted in 14 sub-scales and 126 items with a 6-point 

Likert scale ranging from ‘Never‘ (1) to ‘Always‘ (6). Important statistical information 

is lacking on the SRBCSS, including some ―sub-scale reliability information and 

complete internal validity studies including the evaluation of multi-group validity 

evidence. What research has been conducted has been done on small, non-representative 

samples of students‖ (Peters & Gentry, 2012a, p. 87). The four recent sub-scales all 

have reliability estimates greater than 0.94; however, the individual alpha values are not 

given (Renzulli et al., 2009). The construct validity is supported by reasonable 

correlations between rating scales and student related subject grades which ranged from 

0.453 for technology to 0.731 for mathematics. The correlations between the individual 

scales were as high as 0.874 for the Science/Mathematics scales and 0.844 for the 

Science/Technology scales, raising questions about discriminant validity (Renzulli et 

al., 2009). The SRBCSS does not target any particular age-group. The time taken to 

complete the SRBCSS is not stated, however Housand (2008) states five minutes per 

child to complete the Motivation sub-scale which, when extrapolated to 14 sub-scales, 

gives a completion time of 70 minutes per child. An instrument of such length is not a 

viable option in the current context. 

3.7.1 HOPE Scale 

The HOPE Scale was designed with the intent that it could be used by teachers to aid in 

the identification of gifted K-5 students, with no bias against SES background students. 

It was designed to be used in combination with other instruments to develop a 

comprehensive picture of a child‘s potential (Peters & Gentry, 2010). Peters and Gentry 

(2010) describe the implementation of the HOPE scale which, after achieving face 

validity through expert consultation, consisted of two general sub-scales (Academic and 

Social), and 13 items with a 6-point rating scale based on how frequently the 

characteristic was observed, where 1 is ‗Never‘ and 6 is ‗Always‘. A total of 349 

teachers from five school districts (three rural and two metropolitan) in one state of the 

US completed the HOPE scale for 5,995 students (age not stated). Teachers were 
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required to compare their students in relation to each item, based on comparison to other 

students of similar age, similar experiences and common environments (Peters & 

Gentry, 2010).  

 

Subsequent research by Peters and Gentry (2012a) expanded the number of items 

addressing the Social subscale as previous removals based on differential item 

functioning (DIF) analysis had resulted in only two items remaining in the Social 

subscale.  Six items were added with face validity again obtained via expert 

consultation (N=16). This modified HOPE Scale was then implemented with a focus on 

DIF in relation to SES, gender and racial/ethnic personal variables (Peters & Gentry, 

2012a). Table 3.14 summarises the development of the current 11 item HOPE Scale, 

with the underlined text indicating the reason for the removal of an item. Items were 

removed based on high correlation with an existing item, low r
2
 values or cross-loading 

on both the academic and social sub-scales. 

 

Table 3.14 The Evolution of the Hope Scale Items (Peters and Gentry, 2012a, p. 89.) 

12-Item HOPE Scale 17-Item HOPE Scale 11-Item HOPE Scale 

1.Performs or shows potential for 

performing at remarkably high 

levels 

1.Performs or shows potential for 

performing at remarkably high 

levels 

1.Performs or shows potential 

for performing at remarkably 

high levels 

8. Exhibits a strong sense of 

social justice and fairness. 

Non-invariant to income N/A 

 2. Is sensitive to larger or deeper 

issues of human concern. 

2. Is sensitive to larger or 

deeper issues of human 

concern. 

2. Is curious, questioning 3.Is curious, questioning Cross loaded 

 4.Shows emotional intensity Low R
2
 

 5. Is self-aware 3. Is self-aware 

4. Shows compassion for other. 6. Shows compassion for other. 4. Shows compassion for 

other. 

 7. Is a leader within his/her 

group of peers. 

5. Is a leader within his/her 

group of peers. 

5. Has desire to work with 

advanced concepts and materials. 

8. Has desire to work with 

advanced concepts and materials. 

Highly correlated with item 9 

7. Is eager to explore new 

concepts. 

9. Is eager to explore new 

concepts. 

6. Is eager to explore new 

concepts. 

 10. Exhibits intellectual intensity 7. Exhibits intellectual 

intensity 

 11. Effectively interacts with 

adults and older students. 

8. Effectively interacts with 

adults and older students. 

3. Is empathetic. 12. Is empathetic. Highly correlated with item 6 

9. Uses alternative processes. 13. Uses alternative processes. 9. Uses alternative processes. 

 14. Is more energetic than post 

people his/her age. 

Low R
2
 

10. Is insightful and intuitive. 15. Is insightful and intuitive. Highly correlated with item 

16 

11. Thinks ‗outside the box‘. 16. Thinks ‗outside the box‘ 10. Thinks ‗outside the box‘ 

12. Has intense interests. 17. Has intense interests. 11. Has intense interests. 

6. Questions authority. Did not load; poor wording N/A 

 

Note. Underline text indicates reason for item removal or revision. 
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In its current form the HOPE Scale has reported alpha internal consistency of (N 

=1,700) 0.93 for the Academic sub-scale and 0.92 for the Social sub-scale (Peters & 

Gentry, 2012a). The HOPE scale (Peters & Gentry, 2009a) is available for free and can 

be obtained from the Gifted Education Resource Institute (GERI) at Purdue University, 

West Lafayette, Indiana, US. Alternately, it can be purchased from Prufrock Press. 

Since it is available publicly for free, along with guidelines for use, a figure of $0.00 

was used for the initial cost of materials and the price of photocopying (pc) would 

constitute the ongoing cost of materials. Based on this information, the total cost 

associated with implementing, analysing and reporting the HOPE Scale on one child 

ranges from AU$4.90 - AU$6.18 (See Table 3.15). 

 Table 3.15 Cost Associated with HOPE Scale Assessment (one student, all figures are in Australian 

dollars). 

Instrument Cost of Materials Administration Total Cost Excluding 

Initial 

(N=1) 

 

Initial Ongoing Assessment Analysis/Reporting 

HOPE 

Scale 

0 Photocopy 

(pc) costs 

(vary) 

 

30min/6 students 

L 2.3 $45.23/hr 

L 2.9 $57.01/hr 

Data Summary Entry 

30min/20 students 

L 2.3 $45.23/hr 
L 2.9 $57.01/hr 

Range  

$4.90 - $6.18/1 

+pc costs 

 

 

*All figures are based on salaries found in the School Education Act Employees‘ (Teachers and Administrators) 

General Agreement 2011, and are approximations only. Times are based on information from ‗HOPE Scale 

instructions‘ (Peters & Gentry, 2009b) and are estimates only. 

  

3.7.2 Gifted Rating Scales Preschool (GRS-P) 

The Gifted Rating Scales are an identifier of gifted children designed to be completed 

by teachers. The Gifted Rating Scales–Preschool/Kindergarten Form (GRS-P) is 

designed for use with children aged 4 years to 6 years and 11 months. The development 

of the GRS-P involved review of existing gifted rating scales, survey of experts in gifted 

education and early childhood education, focus groups of psychologists, teachers and 

gifted education teachers and a pilot study (Pfeiffer, Petscher, & Jarosewich, 2007). It 

was based on a multi –dimensional model of giftedness, incorporating the Munich 

Model of giftedness and talent (Zigler & Heller cited in Pfeiffer, Petscher, & 

Jarosewich, 2007) and elements of National Excellence: A Case for Developing 

America’s Talent (U.S. Department of Education in Pfeiffer, Petscher, & Jarosewich, 

2007). In considering the existing teacher identification scales for gifted children, 

Pfeiffer and Jarosewich (2003) note that the GRS-P is the most rigorously developed 

instrument when compared to the SRBCSS (Renzulli et al., 2002), the Gifted Evaluation 
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Scales, 2
nd

 Edition (GES-2) (McCarney & Anderson, 1989) and the Gifted and Talented 

Evaluation Scales (GATES) (Gilliam, Carpenter, & Christensen, 1996). 

The GRS-P consists of five scales (Intellectual Ability, Academic Ability, Creativity, 

Artistic Talent and Motivation) with 12 items each for a total of 60 items and a 9-point 

scale. (Pfeiffer & Jarosewich, 2003). Table 3.16 presents a summary of these five sub-

scales. 

Table 3.16 Description of the five Sub-Scales of the GRS-P (Adapated from Pfeiffer, Petscher, & 

Jarosewich, 2007, p. 207) 

Sub-Scale Summary Description 

Intellectual ability Verbal and non-verbal mental skills; memory, reasoning, problem solving and 

mental speed. 

 

Academic ability Skills in dealing with factual/school based material; literacy and numeracy 

proficiency and or readiness. 

 

Creativity Ability to think, act or produce novel, inventive or innovative products or 

solutions. 

 

Artistic Talent Potential for or evidence of ability in; drama, music and/or visual arts. 

 

Motivation The enjoyment of challenging tasks and ability to focus and work well without 

external input. 

 

The GRS-P gives raw score totals on all five scales, which are converted to age based 

‗T‘ scores and associated cumulative percentages (Pfeiffer & Petscher, 2008). The 

normative sample included 188 boys and 187 girls aged 4 years to 6 years and 11 

months. Its standardisation was co-linked with the standardisation of the Wechsler 

Preschool and Primary Scale of Intelligence third Edition (WPPSI -III) (Pfeiffer & 

Jarosewich, 2003). Coefficient alpha ranged from 0.97 to 0.99 across the five sub-scales 

and inter-rater consistency was 0.80 for Academic ability and 0.84 for Intellectual 

ability. The correlations between the sub-scales (p<0.01) ranged from 0.70 

Artistic/Intellectual to 0.93 Academic/Intellectual. Table 3.17 shows a summary of the 

correlation coefficients. The significantly high correlations (0.85 and above) between 

some sub-subscales (Intellectual/Academic, Intellectual/Creativity, Academic/Creativity 

and Academic/Motivation) brings into question the discriminant validity of the 

instrument (Renzulli et al., 2009). Reliability estimates across the five sub-scales of the 

GRS-P range from 0.97 to 0.99 (Yang n.d.).  
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Table 3.17 Correlation Coefficients for the GRS-P Sub-Scale Scores (Pfeiffer, Petscher, & 

Jarosewich, 2007, p. 208). 

 Intellectual Academic Creative Artistic Motivation 

Intellectual 1.00     

Academic 0.93* 1.00    

Creative 0.85* 0.86* 1.00   

Artistic 0.70* 0.75* 0.72* 1.00  

Motivation 0.83* 0.85* 0.76* 0.77* 1.00 

Note. *p< 0.01 (2-tailed). 

 

Using the standardisation sample, Pfeiffer, Petscher, and Jarosewich (2007) showed a 

slight gender bias in the Artistic sub-scale of the GRS-P, in favour or females (p<0.01). 

They also identified significant differences by race/ethnicity (small effect size) in favour 

of Asian Americans, with the largest difference being a seven point difference between 

Asian Americans and African and Hispanic Americans. Further studies are needed to 

investigate how the GRS-P works with children from low-income families and other 

minority backgrounds (Yang, n.d.).  

Table 3.18 shows the cost of a teacher assessing one student using the GRS-P. Based on 

this information, the total cost associated with implementing, analysing and reporting 

the GRS-P on one child ranges from AU$13.90 to AU$16.41. 

 

Table 3.18   Costs Associated with GRS-P (one student, all figures are in Australian dollars, 

conversion rate 16/10/15, 1.37AUS = 1USD). 

 

Instrument Cost of Materials Administration Total Cost 

Excluding 

Initial (N=1) 

 

Initial Ongoing Assessment Analysis/Reporting 

GRS-P Manual 

$202.76 

GRS-P 

Record Forms 

$80.56/25 

30min/3 

L 2.3=$45.23/hr 

L 2.9=$57.01/hr 

Q global auto score 

and reporting 

subscription.  
Quantity Price Each 

1 - 4  $3.70 

5 - 49  $3.43 

50+  $3.15 

Range: 

$13.90 - 

$16.41  

*All figures and times are based on prices and times quoted by Pearson Clinical Psychology (2015) and salaries 

found in the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, and are 

approximations only.  

 

3.7.3 The Scale for Identifying Gifted Students (SIGS) – School Rating Scale 

The Scale for Identifying Gifted Students – School Rating Scale (SIGS - SRS) (Ryser & 

McConnell, 2004d) was developed through an extensive literature review, and the 

examination of existing rating scales for identifying gifted and talented students. The 

SIGS assesses seven areas: General Intellectual Ability, Language Arts, Mathematics, 
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Science, Social Studies, Creativity, and Leadership. These areas were established based 

on US state and national definitions of giftedness. The SIGS norming version contained 

18 items per sub-scale, except for the Leadership scale, which contained 17 items, and 

was normed on a total sample of more than 3,600 students (1,721 normal students and 

1,884 gifted students). Norms are available for both samples. This version then 

underwent two statistical analyses, including DIF against personal variables in an effort 

to reduce bias before being finalised. The final version of the SIGS consists of 12 items 

per sub-scale. The r values for all sub-scales were above 0.9 (Ryser & McConnell in 

Yang, n.d.). 

Teachers complete the SIGS by filling in a 5-point Likert scale (0 = Never, 1= Rarely, 

2= Same, 3= Somewhat More, 4= Much More) (Yang, n.d), for each item, by mentally 

comparing each student to his or her same age peers.  If six or more scores of four are 

achieved on any one sub-scale, written examples must be provided (Ryser & 

McConnell, 2004a). Of the seven sub-scales in the SIGS, five relate to the 

cognitive/intellectual domain targeted in this research: General Intellectual ability, 

Language Arts, Mathematics, Science and Social Studies. The use of the SIGS to assess 

the cognitive domain (only) would require teachers to complete 60 questions per student 

in their class, with possible additional written examples.  

Matthews (2007) questions the limited diversity of the standardization sample used for 

the SIGS, arguing that it calls into question the utility of the positive findings in relation 

to the DIF analysis. Peters and Gentry (2012a) site the length of the SIGS as a limiting 

factor in its utility to rate large numbers of students.  

Table 3.19 summarises the costs associated with completing the SIGS assessment for 

one student by a single teacher, using the 60 questions linked to the Intellectual domain. 

Based on this information, the total cost associated with implementing, analysing and 

reporting the SIGS – School Rating Scale on one child ranges from AU$25.35 to 

AU$59.75. 
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Table 3.19 Costs Associated with SIGS Assessment (1 student, all figures are in AUS. dollars, 

conversion rate 16/10/15 1.37AUS = 1USD) 

Instrument Cost of Materials Administration Total Cost 

Excluding Initial 

(N=1) 

 

Initial Ongoing Assessment Analysis/Reporting 

SIGS $239.75

/25 

Response 

Forms  

$68.50/ 25  

 

15-30min/1 

L 2.3 $45.23/hr 

L 2.9 $57.01/hr 

15-30min/1 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

Range:  

$25.35- $59.75$  

 

*All figures are based on prices quoted by Prufrock Press (Ryser & McConnell, 2004a, 2004d) and salaries found in 

the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, and are 

approximations only. Times are based on information in the SIGS Examiners Manual (2004b) 

 

3.7.4 Advantages and Limitations of using Teacher Identification Scales to Identify 

Gifted Children 

According to Gross (1999), teacher nomination used alone is probably the least 

effective method of identifying gifted children in early childhood. Teachers have a 

tendency to nominate students who are verbally articulate, cooperative, and behave in a 

manner that meets with teacher approval. Teachers also tend to nominate middle class 

students from the dominant culture (Gross 1999). Pfeiffer suggests that teacher 

nomination be used with caution due to the lack of ―scientific approach‖ which 

permeates the nomination process and the questionnaires used (2015, p. 111). Ciha, 

Harris, Hoffman and Potter (1974) stated correct identification of gifted kindergarten 

children (age not stated) by teachers was below 25% and that parents were a superior 

potential source of information for identifying giftedness.  

Training in gifted education can significantly increase teacher effectiveness in 

identifying gifted children (Gross, 1999; Pfeiffer, 2015), as can ‗checklists of 

characteristics‘ which teachers can use to guide their observations (Gross, 1999). This is 

supported by Pfeiffer and Petscher‘s (2008) study, when a subset of 126 children from 

the standardisation sample for the GRS-P Form was compared to students FSIQ scores, 

as measured by the Wechsler Preschool and Primary Scale of Intelligence Third Edition 

(WPPSI-III). Teachers were shown to correctly identify gifted children using the 

Intellectual Ability and Academic Ability scales of the GRS-P, with the rates at which 

this was achieved changing relative to the cut-off FSIQ score that was used to designate 

giftedness (Pfeiffer & Petscher, 2008). Research investigating the effectiveness of 

teacher nominations of students for gifted programs, when teachers are provided with 

specific rating criteria of students, generally supports teacher effectiveness (Borland, 

1978; Gagné, 1994; Hoge & Cudmore, 1986; Hunsaker, Finley, & Frank, 1997; 

Johnsen, 2004; Renzulli & Delcourt, 1986; Rohrer, 1995; Siegle & Powell, 2004).  
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Prompted by the knowledge that teachers in Brisbane, Australia, nominated as many as 

five times more boys than girls for a mathematics and science enrichment programme 

for gifted young children, Lee (1999) sought to uncover teacher conceptualisation of 

giftedness. Data consisted of interviews with 16 Australian early childhood educators 

who had successful nominated a child to participate in the enrichment program. In a 

later analysis of the data from this study, Lee (2002) concluded that early childhood 

teachers‘ conceptions of giftedness are strongly influenced by stereotypes that favour 

boys, resulting in few opportunities for girls to be identified and have their needs met.  

This gender bias in the identification of gifted girls by teachers was also recognised by 

Feldhusen (1990) and Preckel, Goetz, Pekrun and Keleine (2008). Bianco, Harrison, 

Garrison-Wade, and Leech (2011) conducted a mixed-methods study to explore the 

effect of gender on teachers' willingness to refer students to a gifted and talented 

program. Teachers (N=28) were provided with one of two profiles (i.e., female or male) 

describing a gifted student. Results illustrated gender bias in favour of males in teachers' 

perceptions, expectations, and beliefs about the profiled students with which they were 

presented. 

Siegle and Powell (2004) created 12 student profiles (six male and six female) based on 

the characteristics of performing and underperforming gifted children. An identical set 

of these same 12 profiles was also created in which the gender of each of the student‘s 

name was changed. Six male and six female profiles were presented to 92 educators in 

the US who were asked to indicate how strongly they believed the students in the 

profiles should or should not be recommended for their district‘s gifted program 

provisions using a 4-point Likert scale where 1 = ‗Definitely not include,‘ 2 = ‗Not 

include with reservations,‘ 3 =‘Include with reservations,‘ and 4 = ‗Definitely include.‘ 

Overall, educators valued problem solving skills above computation skills, rated avid 

readers higher than students who did not enjoy reading, and rated students with broad 

knowledge bases higher than students with a passion about a single subject. No gender 

bias was found in this study.  Seigle and Powell (2004) acknowledged that any form of 

bias would have been more likely to arise had their profiles included conflicting 

characteristics i.e. represented students that were positive for some gifted characteristics 

but negative for others. This sample of teachers‘ was attending a gifted and talented 

education conference when they completed the task which limits the ability to 
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generalise from the results of the research. The literature on gender bias in teacher 

nomination is contradictory. 

While lengthy scales may be necessary to adequately assess the giftedness construct, 

their accuracy and reliability are pointless if length prevents teachers from completing 

the forms. This situation was observed by Otterman (2010) as the New York City public 

school system was establishing a multi-criterion gifted identification process that 

involved the implementation of the GRS and Otis-Lennon School Ability Test 

(OLSAT) with 4-year-old children. New York public school teachers ―failed to turn in 

the GRS sheets for 3,000 students on time, and some teachers said they did not feel 

comfortable filling out the forms, because parents could request to see them and 

question them‖ (Otterman, 2010, para. 8). The city dropped the rating scale after one 

year, replacing it with another achievement test. 

3.7.5 Summary of Teacher Identification of Giftedness 

When teachers are provided with professional learning on gifted children, and specific, 

observable criterion upon which to make judgements, they are able to accurately 

identify gifted children in their classrooms. The development of instruments for 

teachers to use to identify gifted children has resulted in the emergence of some 

rigorously designed and tested instruments such as the HOPE Scale, GRS-P and the 

SIGS-SRS.  The length and subsequent time associated with the use of the GRS-P and 

the SIGS-SRS makes them impractical for population screening. The cost of the SIGS-

SRS (AU$25.35 to AU$59.75 per child) also eliminates it as a population screening 

instrument. The HOPE Scale, while requiring more evidence in relation to invariance 

for the personal variable gender, has sound psychometric properties and only 11 items. 

This scale would have been appropriate for the current research; however it was still in 

development when this research commenced. 

 

3.8 Parent Identification of Giftedness (Parent Nomination) 

Like teacher identification, parent identification usually occurs through a checklist or 

questionnaire which describes characteristics and behaviours associated with gifted 

children. Some questionnaires require detailed, extensive written descriptions 

exemplifying specific gifted behaviours, while others use Likert scales. The instruments 

used generally have a ‗cut-score‘, whereby a pre-determined number of positive 
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responses results in the child being considered for gifted programing or further 

assessment. 

3.8.1 Characteristics of Giftedness Scale (CGS) 

 The Characteristics of Giftedness Scale (CGS) comprises 25 questions relating to the 

characteristics of gifted children.  Parents respond to each characteristic as ‗Untrue‘, 

‗Uncertain‘, ‗True‘ or ‗Very true‘. If parents answer positively to three quarters of these 

questions they are encouraged to have their child assessed using a full scale IQ 

assessment. The CGS was first developed in 1973.  Its present format is the result of 

modifications and refinements influenced by studies conducted by Martin Rogers 

(1986) and an unpublished study by the US Gifted Development Centre (1988) in which 

1,000 children‘s parents completed the questionnaire. From the unpublished study, 84% 

of children scoring positively for three quarters of the characteristics were later found to 

have IQ scores in excess of 120. These results suggest good construct validity. No 

reliability estimates are available. The CGS has now been used with parents at the 

Gifted Development Centre for over 20 years (Silverman, n.d.-a).  No gender 

differences or socio-economic differences have emerged with the use of the CGS. While 

parents have been found to identify gifted children through use of the CGS, this 

questionnaire has not been shown to differentiate between the different levels of 

giftedness (Silverman, n.d.-a).  

3.8.2 Things My Child Has Done (TMCHD) 

Micheal Sayler‘s ‗Things My Child Has Done‘ is a parent questionnaire which appears 

in Module 2 of the Gifted and Talented Education Professional Development Package 

for Teachers; Early Childhood (Merrick & Targett, 2004). In this questionnaire, parents 

respond to 10 questions using a 10-point Likert scale ranging from ‗Strongly Agree‘ 

(10) to ‗Strongly Disagree‘ (1). If parents are unable to comment they can tick the 

‗Unsure‘ or ‗Don‘t know‘ option. Space is also given below each item for the parent to 

describe incidence of the child demonstrating that behaviour. An additional, optional 

question asks parents to ―Use the rest of this page or its back to tell us anything 

important about your child that we have not asked‖ (Sayler, n.d., p. 2). Unpublished 

data from the development of the survey shows a reliability estimate of 0.89 for the 

final scale containing 10 items (M. Sayler, personal communications, August 2
nd

, 2012). 
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3.8.3 The Scale for Identifying Gifted Students (SIGS) – Home Rating Scale 

The SIGS-Home Rating Scale (SIGS-HRS) (Ryser & McConnell, 2004c) is the 

companion form to the SIGS- School Rating Scale (Section 3.7.3). Parents complete the 

SIGS by filling in a 5-point Likert scale (Yang, n.d.)  (0 = Never, 1= Rarely, 2= Same, 

3= Somewhat More, 4= Much More) for each item, by mentally comparing each student 

to his or her same age peers.  If six or more scores of four are achieved on any one sub-

scale, written examples must be provided (Ryser & McConnell, 2004c). Of the seven 

sub-scales in the SIGS, five relate to the cognitive/intellectual domain targeted in this 

research: General Intellectual ability, Language Arts, Mathematics, Science and Social 

Studies. To use the SIGS to assess the cognitive domain (only) would require parents to 

complete 60 questions, with possible additional written examples.   

 

Table 3.20 summarises the costs associated with collecting and analysing information 

from a single parent on a single child using the 60 questions from the SIGS-HRS 

assessment relating to the intellectual domain. Based on this information, the total cost 

associated with implementing, analysing and reporting the SIGS – HRS Scale on one 

child ranges from AU$14.05 to AU$31.24. 

 

Table 3.20 Costs Associated with SIGS-Home Rating Scale Instrument (1 student, AUS dollar 

conversion rate 16/10/15 1.37AUS =1USD) 

 

Instrument Cost of Materials Administration Total Cost 

Excluding Initial 

(N=1) 

 

Initial Ongoing Assessment Analysis/Reporting 

SIGS $239.75

/25 

Response 

Forms  

$68.50/ 25 

forms 

 

N/A 15-30min/1 

Level 2.3 $45.23/hr 
Level 2.9 $57.01/hr 

Range: $14.05 - 

$31.24 
 

*All figures are based on prices quoted by Prufrock Press (Ryser & McConnell, 2004a, 2004c) and salaries found in 

the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, and are 
approximations only. Times are based on information in the SIGS examiners manual (Ryser & McConnell 2004b) 

and are estimates only. 

3.8.4 Advantages and Limitations of Parent Identification 

In the early childhood years, parents have been shown to be successful at identifying 

giftedness. This is particularly true in relation to the development of skills where strong 

normative expectations exist in the community (Robinson, 1993). Some information 

may only be held by parents or carers, for example, ―many cases of underachievement 

(in gifted children) are linked to chronic early ear infections (nine or more in the first 

three years), with residual effects of auditory sequential processing deficits and attention 
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problems‖ (Silverman, 2009b, para. 18). This type of information, which is only known 

by parents, is important to the gifted identification process.  

In a study by Robinson and Robinson (1992), almost half of 550 young children aged 2 

to 5 years, who were volunteered by their parents for a study of high ability children, 

had IQs of 132 or higher when assessed. Given the low frequency of giftedness in the 

population, this was statistically significant (Gross, 1993). This evidence is supported 

by other studies cited by Gross (1992, 1993), Silverman and Kearney (1989), and Louis 

and Lewis (1992). Silverman (2009b) stated that parents are excellent identifiers of 

gifted children. In addition, Gross (1999) notes that the accuracy of parent nomination 

can be improved further by the use of ‗trait lists‘ describing the characteristics of gifted 

children. 

Second born children are recognised by their parents far less frequently as gifted than 

first-born or only children.  Second born children tend to be less achievement oriented 

than their older siblings and this can contribute to the lack of recognition (Silverman, 

2009b). Parent questionnaires can also be difficult is cases of fostering or adoption.  

Some questionnaires ask for information about when children achieved specific 

milestones such as sitting up or walking independently, because research has shown that 

gifted children tend to achieve these millstones earlier than their peers (Gross, 1999). 

This can cause difficulty if parents are relying upon memory alone, as the difference 

between the average highly gifted child and a non-gifted child may only be a matter of 

months (Gross, 1999). Only parents who have kept highly accurate records could 

answer these questions, and accurate record keeping cannot be assumed of all parents 

for all children. 

In a population screening context, the English literacy level required to actively and 

meaningfully participate in the completion of a questionnaire can be a prohibitive factor 

for some parents. Questionnaires should ideally be provided in the first language of the 

parent and have a simplistic response format so as not to further disadvantage LBOTE 

parents or parents with limited proficiency in English. Extended response formats may 

be daunting. In the 2006 Adult Literacy and Life Skills Survey (ALLS), 44% of the 

surveyed population (age 15-to-74 years) in WA had literacy levels which the 

researchers described as below the "minimum required for individuals to meet the 
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complex demands of everyday life and work in the emerging knowledge-based 

economy" (Australian Bureau of Statistics, 2013, para. 5). 

3.8.5 Summary of Parent Identification of Giftedness 

Parents have been shown to be accurate identifiers of giftedness in young children. 

Three parent questionnaires were considered in the review of the literature: GCS, 

TMCHD and SIGS-HRS. The TMCHD questionnaire requires parents to provide 

written examples for each question where they respond positively. This is not desirable 

as some parents may have limited English proficiency. It also adds considerable time to 

the analysis of the questionnaire, which is not appropriate in a population screening 

process.  Neither the TMCHD nor the GCS have published psychometric data 

describing their development in relation to validity for minority groups. They also lack 

reliability estimates in published, peer reviewed, research papers. The SIGS-HRS, as 

with the SIGS-SRS, is time and cost prohibitive for population screening. 

3.9 Multiple Assessment Instruments  

There is a presence in gifted literature for the need to use multiple selection instruments 

in any gifted identification process (Gross, 2005; Heaven & Ciarrochi, 2012; Lakin & 

Lohman, 2011; Pfeiffer & Jarosewich, 2003; Pierce et al., 2007; Worrell & Erwin, 

2011). Generally, such recommendations have been made in attempts to create a fairer 

selection process and reduce any bias due to ethnicity, language, socio-economic 

background or gender. Gross (2005) suggested that both objective and subjective 

measures should be used when trying to identify gifted children, and that no one method 

should be used in isolation.  

Figure 3.1 presents a flow chart of some of the subjective and objective methods 

available for identifying gifted students.  The first arrow on the left hand side of the 

flow chart comprises subjective tools and information that helps to screen students, 

forming a large group of potential candidates. These include parent nomination, teacher 

nomination, peer nomination, self-nomination and student work. The second arrow 

contains examples of objective tools which can be used, in combination with the 

screening measures, to identify students who are gifted. These include standardised 

achievement assessments, standardised assessments of giftedness, dynamic assessment, 

teacher created assessments and off-level assessment. The final arrow on the right hand 

side of the flow chart indicates the outcome of the selection process for those selected, 
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including placement into a gifted program, adjustment of the curriculum or continual 

monitoring. Monitoring is required both to ensure that the interventions are of benefit to 

those receiving them and that multiple opportunities exist for gifted identification across 

time. Gross (2005) encourages educators to select instruments from both the subjective 

and objective categories when constructing a process to identify gifted children. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Gifted Identification Process Flow Chart Based on Multiple Assessments (Gross, 2005, p. 

33) 

 

The US National Association for Gifted Children (2010), in its Pre-K to Grade 12 gifted 

education programming standards, states, ―educators select and use multiple 

assessments that measure diverse abilities, talents, and strengths that are based on 

current theories, models, and research‖ (Standard 2.2.2). McBee, Peters and Waterman 

(2014), in their paper on the impact of combining scores in various ways in multiple-

criteria assessment systems, stated that the majority of US states use the ―best practice‖ 

(p. 70) model of multiple measures to identify the needs of gifted and talented students. 
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McBee, Peters and Waterman (2014, p. 70) describe three general ways that 

implementing multiple identification instruments to identify gifted students can be 

approached:  applying the ‗and‘ rule, the ‘mean‘ rule, or the ‘or‘ rule.  The ‗and‘ rule is 

applied by requiring students to reach a minimum, predetermined competency level on 

each instrument. The ‗mean‘ rule allows high scores in one area to offset scores in a low 

area, by determining a child‘s mean performance. The ‗or‘ rule uses the highest score to 

determine if the child is gifted and requires educational interventions; this has also been 

called the ―best performance‖ model (Roedell et al., 1980, p. 38). The choice of the rule 

or rules applied to scores will impact the size, ability distribution and the psychometric 

performance of the identification process. Table 3.21 summaries the advantages and 

limitations of applying each of the three rules; ‗and‘, ‗mean‘ and ‗or‘, in a multiple 

instrument gifted identification process. This table is based on mathematical simulations 

performed by McBee, Peters, and Waterman (2014), applying the rules to a two 

instrument identification process scenario and modelling changes in the reliability and 

sensitivity of the instruments used. 

 

Table 3.21 Summary of Advantages and Limitations of Implementing Rules in a Multiple 

Instrument Selection Process (adapted from McBee, Peters, & Waterman, 2014). 

 

 

Based on the result of their simulations, McBee, Peters, and Waterman (2014) suggest 

the use of the ‗mean‘ rule combined with the ‗and‘ rule. They envision this as taking the 

mean scores of similar administered assessment types (for example, the mean of two 

achievement assessments and the mean of two non-verbal assessments) and using the 

mean to apply the ‗and‘ rule. This would require students to achieve a predetermined 

level in the ‗mean‘ of their achievement assessments ‗and‘ the ‗mean‘ of their non-

Rule Type Advantages Limitations 

and Fewer false positives; Identifies a highly 

homogenous group  

(can be advantageous to programming) 

Highly susceptible to measurement error; 

Has many false negatives; Can be highly 

restrictive if the instruments have low 

correlations with each other. 

 

mean Reduces the likelihood of both false 

positives and false negatives; Measurement 

error is reduced; Identifies a moderately 

homogenous group. Results in a predictable 

population size. 

 

 

or Fewer false negatives. ―May‖ identify more 

students from minority groups. (p.83) 

Identifies a less homogenous group (may 

create programming challenges).  
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verbal assessments.  This would result in boosting the reliability of individual 

assessments and reducing false positives, minimising the effects of the limitations of 

using the ‗and‘ rule in isolation. McBee, Peters, and Waterman (2014) make no 

reference to the suitability of this treatment of multiple instruments with young gifted 

children, given that it would require as a minimum that each child complete four 

assessment instruments.  The recommendations of Mcbee, Peters, and Waterman (2014) 

are in contrast to recommendations from Roedell et al. (1980), Borland and Wright 

(1994) and Silverman (1998) who support a ‗best performance model‘ (which is 

equivalent to the ‗or‘ rule).   

 

3.9.1 Project CLUE: A Multiple Instrument Gifted Identification Process with 

Young Children 

 

Few studies are available on the use of multiple assessment instruments in the 

identification of gifted young children. Internationally, Project CLUE (Clustering 

Learners Unlocks Equity) is one identification process which took a multiple 

assessment instrument approach to identifying gifted children in Grade 2 (age not 

stated). Project CLUE was initiated by The Centre for Gifted Studies at Ball State 

University, Indiana, US. CLUE had five broad goals, the first of which relates to 

identification; to ensure that the number of students from under-represented populations 

in Gifted and Talented programs is equivalent to the number of such students within the 

total population (Latz, Speirs-Neumeister, Adams, & Pierce, 2009). It aimed to develop 

a multifaceted identification process that would provide a pool of gifted and talented 

students, reflective of the diverse school population in Indiana.  This included students 

who were economically disadvantaged and had limited English proficiency (Pierce et 

al., 2007). 

 

The original identification plan was piloted in 2001/2002 and modifications made, as 

outlined in Table 3.22. The selection procedure used a ―sift-down model‖ (Pierce et al., 

2007, p. 5). There were three primary instruments: the TerraNova Achievement Battery, 

the Raven‘s CPM and the Adams-Pierce Checklist. The TerraNova Achievement 

Battery is a set of multi-choice tests and student constructed response formats that 

measure skills in reading, language arts and mathematics (Monsaas, 2001). A full 

explanation of the Raven‘s CMP can be found in Section 3.4. The Adams-Pierce 

Checklist (APC) was created specifically for Project CLUE, with validation occurring 
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as a part of the research. It contained 15 behaviours that could be readily observed by 

teachers or parents in the school or home environment. One point was scored for each 

behaviour that was checked as indicative of that child by a parent or teacher (Pierce et 

al., 2007). Whether the APC was given to teachers, parents or both parties is unclear in 

the published research. 

 

In the original selection procedure, children were required to be in the 90
th

 percentile for 

the TerraNova Achievement Battery total score or on at least two sub-scores. In the 

revised procedure this was modified to achieving the 90
th

 percentile on at least one 

maths or reading sub-score on the TerraNova and above the 75
th

 percentile on the other 

TerraNova sub-scores. The CPM was used as the non-verbal identification component 

for any ESL or low SES student, as well as any other student recommended by a 

teacher, but not already identified for the program via the TerraNova. This remained 

consistent though-out the project.  The APC was originally used only to identify 

students who had not qualified using the TerraNova or CPM assessments, however its 

use was later changed and it was used as an initial screening tool for the entire 

population. Students who scored eight or more points on the APC were included in the 

gifted group. 

 

Table 3.22 Qualifying Level for Each Criterion: Original versus Revised Identification Procedures 

(Pierce et al., 2007) 

Criterion Original Procedure   (Pilot)       Revised Procedure 

Existing Standardized Assessment 

Scores   (TerraNova Achievement 

Battery)     

90% or above on total battery or 2 

sub-scores 

90% or above on at least 

one reading or maths sub-

score and 75% or above on 

the other. 

Score on Non Verbal Instrument 

(Raven‘s CPM) 

90% or above 90% or above 

Checklist of Characteristics 

Adams-Pierce Checklist (APC) 

8 or more characteristics (only for 

students who did not qualify 

otherwise) 

Initial screening, all second 

grade students, 8 or more 

characteristics 

 

To be selected for gifted provision, students needed to reach the requirement of any one 

or more of the three selection instruments. This is in line with current research, which 

supports ‗best performance‘ (Roedell et al., 1980) selection practice or what McBee, 

Peters, and Waterman (2014) refer to as the ‗or‘ rule. This approach is particularly 

appropriate when identifying young gifted children who, due to their age, can be highly 

http://web.ebscohost.com.ezproxy.library.uwa.edu.au/ehost/detail?sid=38d4090e-c8a5-4c76-b74c-9a97f9581572%40sessionmgr113&vid=1&hid=113&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d#toc
http://web.ebscohost.com.ezproxy.library.uwa.edu.au/ehost/detail?sid=38d4090e-c8a5-4c76-b74c-9a97f9581572%40sessionmgr113&vid=1&hid=113&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d#toc
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variable in performance and behaviour in assessment situations. This concept is also 

supported by Borland and Wright (1994) and Silverman (1998).   

 

Due to the significant changes to the selection procedure and ongoing controversy 

surrounding the use of non-verbal assessments to identify gifted children, the Project 

CLUE researchers intended to analyse the data from the two years of the project 

separately (Pierce et al., 2007). The specific focus was to be on any differences in the 

two groups of identified children that resulted from the original procedure and the 

modified selection procedure in relation to gender, ethnic or socio-economic 

background breakdown.  As at the time of writing this thesis, further information on the 

selection procedure used in Project CLUE is not currently available (R.L. Pierce, 

personal communications, April 16
th

, 2015). 

 

3.10 Factors Affecting Instrument Selection and Process Implementation 

In addition to bias (racial, language, socio-economic background and gender) and 

psychometric properties, other factors can influence the selection of assessment 

instruments and the structuring of the assessment process. Such factors include 

predictive validity, the age at which assessment should ideally occur, the financial and 

time considerations, the match between the assessment instruments and the educational 

program being offered, and local and specific norms. Each of these are discussed in 

turn. 

 

3.10.1 Predictive Validity 

The predictive validity of an assessment is a measure of agreement between the results 

obtained by the assessment instrument and results obtained from more direct and 

objective measurements (The Institute for Statistics Education, n.d.). In the context of 

selecting instruments for gifted screening, it is the predictive validity of an instrument in 

relation to school performance which should be considered.  Selection instruments 

which offer low predictive validity may result in the selection of students for programs 

which require academic skills that they are yet to acquire. While children may have 

potential in a particular area, they may not be currently exhibiting high levels of 

achievement in measures related to school performance. Placing such children into a 

highly academic environment (for example, an acceleration or extension program) may 
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result in the child not coping and have a negative impact on their self-concept and self-

esteem (Lakin & Lohman, 2011).   

 

Having low predictive validity with school achievement should not automatically 

eliminate a selection instrument from being used to identify gifted young children.  It 

does, however, lend weight to the conclusion that selection processes should not be 

solely based on instruments with low predictive validity with school achievement 

(Lakin & Lohman, 2011).  If such instruments are used in isolation or children are 

found to score highly only on an instrument with low predictive validity, then 

consideration should be given to the preparatory work needed in order for these children 

to be successful in an academic environment (Mills & Tissot, 1995) 

 

3.10.2 Age of Assessment 

Children‘s development is asynchnous (Silverman, 2009b).  Identifying gifted children 

in early childhood means that some children may go unidentified because the particular 

skill or ability being assessed has not yet developed (Silverman, 2009b). For this reason, 

selection processes for gifted education should subscribe to a ‗continual monitoring‘ 

(Gross 2005; Lakin & Lohman, 2011) and ‗revolving door‘ (Renzulli, Reis, & Smith, 

1981) approach.  

 

The terms ‗continual monitoring‘ and ‗revolving door‘ go hand in hand and are used to 

describe an identification procedure which reassesses children across various points in 

time (continual monitoring) (Gross 2005; Lakin & Lohman, 2011), allowing entry into 

and out of gifted programs, or access to differentiated curriculum, as required (revolving 

door) (Renzulli, Reis, & Smith, 1981). This concept is supported by Merrick and 

Targett (2004a) who describe identification as an ongoing process, with a diagnostic 

purpose, which should occur throughout a child‘s educational journey.   As with 

Silverman (2009b), Merrick and Targett (2004a) support the idea that developmental 

change may alter the expression of different abilities at various times and thus periodic 

assessment is required as students‘ gifts grow and change. 

 

Early identification allows for early intervention. According to Donovan and Cross 

(2002), the research literature on the achievement of ethnic minority groups in the US 

shows  an existing gap between students from middle-class, White populations and 
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poor, minority populations on measures of readiness to learn and achievement in the 

early grades. This gap increases dramatically over time as students‘ progress through 

schooling.  Early identification of gifted children is recommended so that intervention 

with appropriate curriculum can halt the widening achievement gap (Donovan & Cross, 

2002). 

 

The age of the children will also determine the instruments which are selected and 

developed for use due to the pragmatics associated with working with young children. 

Knowledge of the characteristics of 6- and 7-year-old children (who were the 

participants in this research), such as attention span, fine motor ability, reading and 

listening capacity, assessment taking knowledge, familiarity with the assessment 

administrator and curriculum content, should all be considered when instruments and 

processes are being selected and implemented. 

 

3.10.3 Financial and Time Considerations  

In the selection of identification instruments, financial and human resource 

considerations must be made. Any selection process needs to be viable on a continual 

basis in relation to these resources. Instruments which are teacher deliverable (in the 

context of whole population screening) and group administered are therefore favoured. 

Additionally, any ongoing costs need to be considered. These may include consumable 

assessment booklets or consumable record/answer sheets and the marking or analysis 

costs associated with a selection instrument. The approximate cost associated with 

implementing, analysing and reporting each assessment instrument outlined in Section 

3.2 has been presented wherever possible.  

 

3.10.4 Process-Program Match 

When selecting the instrument(s) to be used for the identification of gifted children, of 

foremost consideration should be the match between the selection instrument(s) and the 

program which is to be offered (Worrell & Erwin, 2011). This is even more important if 

the program goes beyond enrichment to acceleration and extension in particular areas of 

aptitude (Worrell & Erwin, 2011).  As exemplification, selecting students for 

mathematics acceleration should not be based on their performance on a reading 

comprehension task.  
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It is appropriate and necessary to identify each gifted child‘s specific learning needs and 

current level of achievement, because the purpose of identifying a gifted child is to 

provide appropriate learning experiences (Richert, 2003). Given this, the instruments 

chosen for identification need to be able to contribute to building a picture of the 

learning requirements of the gifted child, so that the program offered (curriculum 

differentiation) is a match to the child‘s learning needs (Worrell & Erwin, 2011). 

 

3.10.5 Local and Specific-Group Norms 

In Australia, ACARA use the ICSEA scale to make like-like comparisons between 

schools‘ results on the NAPLAN.  It is considered unfair to compare the results of 

students from significantly different family backgrounds and therefore different 

opportunities to learn (ACARA, 2013).  The use of local norms is based on a similar 

philosophy.  The argument for using local norms is based on the idea that assessing 

students from low-income families against national norms is redundant, as these 

students are unlikely to obtain the high scores required for gifted identification and 

provision. This is due to the strong, positive correlation between family income and 

academic achievement (Wyner et al., 2009) as well as the SES bias in many 

achievement tests which works against students from low SES backgrounds (Linn & 

Miller, 2005).  Using local norms allows schools in low SES environments to identify 

high achieving and/or high potential students, whose educational needs differ from their 

peers, and develop programs to improve the individual skills and talents of those 

students.   

 

The term ‗specific-group‘ norms (Matthews, 2007; Matthews & Kirsch, 2011; Peters & 

Gentry, 2012b) denotes the application of the same theory as local norms, applied to 

groups within individual schools. For example, students within a school who are of a 

specific ethnicity (Caucasian, African American) are compared to each other, rather 

than to the group as a whole. Peters and Gentry (2012b) conducted a case study in one 

K-8 public school located in a large, urban city in the Midwest, US, chosen specifically 

for its diversity in student SES backgrounds. The results of the students Midwest State 

Achievement Test (MSAT) (Illinois State Board of Education [ISBE], 2009) were used 

to model the implementation of a ‗specific-group‘ norm approach to identifying gifted 

children (N not stated). Peters and Gentry reported that the practice ―resulted in a more 
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proportional representation of students from low-income families in the identified gifted 

population of a school‖ (p. 140).  

 

3.11 A Process for Identifying Young Gifted Children 

Although full scale IQ testing would be the most comprehensive way to select children 

for gifted program placement, IQ tests were never intended to be used for whole of 

population screening. They are not applicable to a classroom based, teacher deliverable, 

and multiple assessment instrument process. For each of the other available assessment 

instruments considered in this chapter, research exists which both supports and negates 

their use on the grounds of the presence or absence of assessment bias related to the 

personal variables of gender, ethnicity, ELL or SES.  

  

The use of non-verbal assessments such as RPM and NNAT, while equally as 

controversial in relation to assessment bias, show less bias in the personal variables of 

gender, ethnicity and language than the Achievement Assessments to which they have 

been compared. The NNAT does not have Australian norms. The CPM had a 2005 

normative study conducted in Australia and a 2008 UK standardisation. It is supported 

as an excellent measure of ‗g‘ and has moderate predictive validity with school success. 

Raven‘s predictive validity is stronger with school achievement in mathematics and 

science than with other school subjects. 

 

Subjective measures such as parent and teacher nominations have been shown to be 

accurate; parents proving to be the more accurate of the two. The accuracy of teacher 

identification increases with professional development in the area of gifted education 

and the use of check lists. Second born children and children with a history of ear 

problems have been shown to be overlooked in subjective nominations. Thus, these two 

personal variables should ideally be monitored in an identification process using 

subjective assessment instruments. 

 

 

 

 

 

 



 

106 
 

Researchers agree the commonly supported elements that should exist in a process for 

identifying young gifted children include; 

 

 Early identification is essential in order to maximise educational interventions 

(Donovan & Cross, 2002; Gross, 2005). 

 

 Multiple instruments should be present (Baldwin, 2005; Ford, 1998; Frasier & 

Passow, 1994; Gross, 2005; Johnsen, 2009; Maker, 1996; Plucker, Callahan, & 

Tomchin, 1996; Renzulli & Reis, 1997; Van Tassel-Baska, Johnson, & Avery, 

2002). 

 

 When dealing with young children, each instrument should act as a separate 

entry point to the program, not as an additional hurdle (Johnsen, 2009). This is 

recognition of the best performance model (Borland & Wright, 1994; Roedell et 

al., 1980; Silverman, 1998).   

 

 Identification procedures should be ‗revolving door‘, having multiple entry 

points across time (Lakin & Lohman, 2011; Lohman & Renzulli, 2007; Merrick 

& Targett, 2004; Reis & Renzulli, 1982; Renzulli, Reis, & Smith, 1981; 

Silverman, 2009b). 

 

 Identification procedures must relate directly to the program(s) being offered or 

the programs must be designed to meet the needs of each identified group (Lakin 

& Lohman, 2011; Richert, 2003). 

 

 Like-like norms (schools with similar SEI /ICSEA rankings) should be 

considered as a method to reduce the effects of socio-economic assessment bias 

(Frasier, 1987; Lohman & Gambrell, 2012; Peters & Gentry, 2012b; Renzulli et 

al., 2004). 

 

Gross (2005) proposes that a multiple instrument assessment process should include 

both subjective and objective measures, primarily in an attempt to identify 

underachieving students and students from minority backgrounds. In contrast, Lakin 

and Lohman (2011) see subjective methods as a potential source of student placement 
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error.  Ultimately many of the objections to subjective measures lie in the underlying 

differences in defining giftedness outlined in Chapter 2.  Those researchers who see 

giftedness as achievement tend to favour achievement assessments and hold the 

predictive validity of school success of an assessment instrument highly. Those that 

believe a person can be gifted and not achieving appear to be more open to the use of 

subjective measures.   

Project CLUE (Pierce et al., 2007) used a multiple instrument identification procedure 

to identify gifted children in early childhood (Grade two, but age not stated). They 

utilized both subjective and objective measures under a ‗best performance‘ model. 

Analysis of the first year of data revealed an increase in Hispanic and English as a 

Second Language (ESL) student representation in the gifted program, which was a key 

aim. No information on the performance of the procedure with low SES students has 

been stated. The procedure showed promise as a research supported, gifted 

identification procedure. Unfortunately, the construct and predictive validity has not 

been published, nor the proposed comparison of the results between the initial and 

modified identification procedure (Pierce et al., 2007). Pierce et al. (2007) stated, ―Such 

an important issue as the identification of culturally diverse students merits constant 

monitoring and continual research to ensure equal access to gifted services and an 

unbiased identification procedure‖ (p. 118). 

Yang (n.d.) concluded his review of instruments available for the identification of 

young gifted children by stating that ―Budget concerns and lack of state mandates for 

early identification often leave young, gifted children un-identified and underserved‖ (p. 

18).This, coupled with the limited research that has been done on developing a multiple 

assessment instrument process for identifying young gifted children, which is applicable 

within a classroom context, highlights the necessity of the current research. 

3.12 Conclusion 

This chapter summarised a range of instruments used in the identification of gifted 

children, considering their reliability and validity, particularly in relation to students 

from minority groups. It considered each in terms of the time and costs associated with 

their implementation in a teacher deliverable, identification procedure in early 

childhood.  The chapter then discussed the use of multiple instruments, both subjective 

and objective, and how the results of each instrument are treated in a procedure to form 
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a final group of identified, gifted students.  Finally, the chapter discussed the factors that 

affect the design of the identification process as a whole. The following chapter, 

Chapter 4, reports the methodology used to develop, implement and validate the 

multiple assessment instrument process that was used to identify intellectually gifted 6- 

and 7-year-old children in this research.  
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Chapter 4 

Methodology 

 

4.1 Introduction 

Accurate identification of intellectually gifted children in early childhood is the first 

step towards appropriate curriculum provision. It is this identification process that is the 

focus of the current research.  A multiple assessment instrument, teacher implemented 

approach to identifying gifted 6- and 7-year-old children was utilised with data being 

collected about children through four sources: a parent questionnaire called Gifted 

Characteristics Parent Questionnaire (GCPQ), a teacher questionnaire called Gifted 

Characteristics Teacher Questionnaire (GCTQ), a children‘s achievement test called the 

Achievement in the Early Years (AEY) Test and a children‘s non-verbal IQ test in the 

form of Raven‘s Coloured Progressive Matrices (CPM). As a key design element in the 

research was that the identification instruments be readily implementable by classroom 

teachers, a fifth method of data collection in the form of a teacher Post Implementation 

Questionnaire (PIQ) was also used.  

 

An overview of the methodology used in this research is presented in Figure 4.1, 

highlighting the data collection instruments, sample and analyses required to answer the 

research questions.  An important part of this research was the development of three 

instruments to identify gifted children (GCPQ, GCTQ and the AEY Test), the validity 

and reliability of which were investigated through Rasch analysis. The secondary 

analysis of the gifted identification instruments involved calculating correlations to 

investigate the relationships between the instruments and cross-tabulations and Chi 

Square tests of independence to determine if any significant relationships existed 

between the students identified as gifted and the personal variables of gender, socio-

economic status, history of hearing issues or birth position. 

 

This chapter describes the phases of the data collection, sample, research methods 

including detailed explanations of the development and implementation of the new 

instruments, and data analysis techniques used in the research.  Ethics has been given 

separate and considerable coverage at the end of the chapter due to the age and 

vulnerability of the children involved in the research.   
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4.2 Phases of Data Collection 

Data were collected in three phases: recruitment of schools, teachers, parents and 

student participants; data collection in schools; and return of data to schools and 

parents. Each of these is described below. 

 

4.2.1 Phase I: Recruitment of Schools, Teachers, Parents and Children 

After receiving approval from the Department of Education (DoE) in Western Australia, 

one district was contacted in order to recruit schools for participation in this research.  

The district was chosen because it contained schools in a range of socio-economic 

climates as well as schools in both urban and semi-rural environments. The selection of 

this district came from the desire to have a resultant sample which would reflect the 

variety of classrooms and diversity of children that teachers and schools service in 

Western Australia.  

 

Schools were recruited through the districts‘ Principal Consultant, who forwarded a 

generic information and invitation letter to district principals (See Section 4.6 for 

detailed ethical information). Interested principals were then able to contact the 

researcher directly to organise an initial meeting to receive more information.  A target 

of 200 children was set in consideration of both the data collection and analysis and the 

statistical rarity with which gifted children appear in the population. For example, 

children with an IQ of 130 or above occur at a rate of approximately 2- 3% of the 

population (Silverman, 2009b), therefore in a random sample of 200 children six gifted 

children would be expected to be present. The data was collected over two consecutive 

years: 2010 and 2011. This required access to four to five schools per year, depending 

on individual school numbers. Schools were able to choose to participate in one or both 

years of data collection. The resultant sample is described in detail in Section 4.3.   

 

Meetings were held with interested principals to further detail the research.  

Documentation relating to the requirements of principals, teachers, parents and child 

participants were left for further consideration and to allow discussion with those 

teachers who would be considering participation. Letters of informed consent for both 

the principal and teachers were also left at this time. It was reiterated that teachers 

should not be coerced to participate in any way and that it was not necessary for every 

Year 1 teacher to participate in order for the school to participate. Details relating to 
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ethics associated with this process are presented in Section 4.6. Teachers indicated their 

willingness to participate by returning the signed letter of informed consent directly to 

the researcher in a reply paid envelope. Once received, the recruitment of student 

participants was able to commence.  All schools were offered an information evening 

for parents, held by the researcher, to describe the research in detail.  No school found 

this necessary. 

 

A letter describing the research, informed consent and parent questionnaires were sent 

home with children in a generic sealed envelope via those classroom teachers who had 

volunteered to participate. Parents returned surveys and informed consent documents 

directly to the researcher in reply paid envelopes, indicating that they wished to 

participate. Data were entered and coded immediately upon receipt. Lists of student 

participants could then be constructed and sent back to schools.   

 

Principals placed reminders in school newsletters to remind parents of cut-off dates for 

receipt of documents by the researcher, should they wish their child to be included in 

the research. Updated lists of participants were then forwarded to the relevant school 

principal, along with participation rates.  

 

4.2.2 Phase II: Data Collection in Schools 

Once participating student lists were established, teachers were able to complete the 

GCTQ for those children who were participating. These questionnaires were mailed to 

schools in sealed envelopes addressed to individual teachers in both hard copy and excel 

format and returned directly to the researcher using reply paid envelopes. Data were 

entered into spread sheets and coded immediately upon receipt. 

 

Testing dates and times for participating children were coordinated with schools and 

teachers, firstly for the AEY Test and secondly for the Raven‘s CPM.  Testing occurred 

in schools during Term 3 of the school year (July-September) in the children‘s own 

classrooms whenever possible. Term 3 was chosen to allow teachers to have familiarity 

with children prior to completing the GCTQ, while avoiding other standard teaching 

commitments such as Term 2 reporting. School libraries were also utilised if classrooms 

were not available. Equipment lists were provided to schools prior to testing and 

included an interactive white board or projector (digital or traditional), and individual 
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seating for all children (one student per desk) or suitable partitions such as large books 

where there were two children per desk. The researcher provided pencils, erasers and 

sharpeners and all test materials. The implementation of each instrument is described in 

detail in Section 4.4. Tests were collected on completion and immediately marked, 

entered into spread sheets and coded. Children‘s names were pre-printed onto the AEY 

Test papers, transcribed directly from consent forms, as an additional cross check of 

participants between the school‘s participant list and that of the researcher. 

 

Due to absenteeism, multiple trips to schools were necessary to ensure all participating 

children completed both tests.  Where return visits were necessary, the CPM testing was 

administered by the researcher, following identical procedures and utilising school 

libraries. Catch-up testing for the AEY Test was organised by individual schools and in 

some instances the testing was not administered by the child‘s classroom teacher, 

though it was consistently administered by a Year 1 teacher who was known to all 

children.  

 

4.2.3 Phase III: Return of Data to Schools and Parents 

Student testing occurred during Term 3 and results were returned to schools and parents 

in the first half of Term 4 in each year.  In accordance with the informed consent 

documentation to parents, the results of children‘s CPM assessments were released both 

to the schools, via school principals, and to parents in individualised letters in sealed 

envelopes.  Information was released in the form of a non-verbal IQ range descriptor, as 

provided in the CPM administration guide and record sheet.  This was in adherence with 

the ethics approval granted by the DoE, who stipulated that IQ results not be released in 

the form of a number. A summary of the descriptors presented to parents, along with the 

range in IQ, is presented in Table 4.1. The envelopes were clearly marked with each 

child‘s name and what was inside. This gave parents the option of not opening the letter 

if they did not wish to know their child‘s result. The letter described the CPM test, gave 

the child‘s percentile ranking and the associated IQ range descriptor.  It also offered 

contact details should parents need further clarification or have any concerns. See 

Appendix B for an example letter. 
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Table 4.1 Descriptors of Child’s IQ used for Communication with Parents (adapted from Pearson, 2008) 

Descriptors IQ Range 

Boarder-line 70-79 

Low Average 80-89 

Average 90-109 

High Average 110-119 

Superior 120-129 

Very Superior 130+ 

 

The results of the AEY Test were returned to each school in the form of a raw score and 

question by question analysis for the school. This allowed teachers to see areas of 

strength and weakness for both individuals and the test group.  

4.3 The Sample 

This research was set in one Education District in Perth, Western Australia. The 

population of Western Australia is approximately 2.4 million, centred on the south-west 

corner of the state (Lumsden, 2013). This Education District was one of 16 public 

school education districts across the state of Western Australia at the time of data 

collection.  

Six metropolitan schools participated in the research. Table 4.2 provides a summary of 

the characteristics of the schools in relation to the Index of Community Socio-

Educational Advantage (ICSEA), student numbers, year levels at the school, settings 

and years the school participated in the research. The information provided is relevant to 

the two years of data collection in 2010 and 201l, and may not be representative of the 

schools‘ current characteristics. 

Table 4.2 Participating Schools (adapted from ACARA (2012) and DoE (n.d.-a)) 

School ICSEA
 

Student 

Numbers
 

Year 

Levels
 

Setting
 

Participation 

A 1149 / 1151 380-405 PP-7 Urban 2010 & 2011 

B 1122 / 1124 395-425 K-7 Urban 2010 & 2011 

C 1053 /1060 266-283 K-7 Semi-Rural 2010 & 2011 

D 1024 517 K-7 Semi-Rural 2010 

E 1070 378 K-7 Semi-Rural 2011 

F 895 342 PP-7 Urban 2011 

The Index of Community Socio-Educational Advantage (ICSEA) value in Table 4.2 is a 

measure of socio-economic background that was developed for the ‗My School‘ 
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Website in Australia by the Australian Curriculum, Assessment and Reporting 

Authority (ACARA). The ‗My School‘ website allows community members to access 

information about a school‘s student cohorts, staff, operations (including financial 

information) and academic performance in the form of national testing data (ACARA, 

2012). The purpose of the ICSEA is to enable meaningful comparisons between schools 

to be made.  The ICSEA scale has a mean of 1000 and a standard deviation of 100, with 

values ranging from around 500 (representing extremely educationally disadvantaged 

backgrounds) to about 1300 (representing schools with students with very educationally 

advantaged backgrounds) (ACARA, 2013). ACARA then divide each school‘s student 

population into low (the bottom quarter), middle (the middle two quarters) and high (the 

top quarter) ICSEA categories. For example, a school‘s student population may be 16% 

low ICSEA, 60% medium ICSEA and 24% high ICSEA. 

Schools in the sample had a range of ICSEA values from one SD below the mean to 1.5 

SD above the mean. Figure 4.2 depicts the distribution of ICSEA values across the 

national cohort of Australian schools. This figure has a steep decline either side of the 

mean, 1000. In real terms this indicates a substantially different student population from 

one SD to the next. The participating schools in the sample were, therefore, a board 

representation of the population of Australia in terms of their socio-educational 

advantage backgrounds.  

 
Figure 4.2 A Representation of the ICSEA Values Across the National Cohort of Australian Schools. 

(ACARA, 2013, p. 2) 
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Student numbers within the participating schools ranged from 342 to 517. Four schools 

were inclusive of Kindergarten (K) (4- to 5-year-old children) to Year 7 (12- to 13-year-

old children) while two schools ran programs from Pre-Primary (PP) (5- to 6-year-old 

children) to Year 7. At the commencement of this research, Year 1 was the first 

compulsory year of schooling in Western Australia. During the course of the research, 

PP became the first compulsory school year with compulsory PP attendance being 

enforced from the beginning of the 2013 school year. 

 

The six schools came from two different settings: urban or semi-rural.  The descriptor 

‗Urban‘ is used in relation to cities or densely populated areas. For example, School B is 

situated in a high density suburb with approximately 1700 persons per square kilometre. 

People tend to live in small residences in close proximity to each other (―Aussiemove‖ , 

n.d.).  Semi-rural setting refers to those schools whose environment contains elements 

of both rural and urban settlement.  For example, School E is situated in a low density 

suburb with approximately 380 persons per square kilometre, homes are in natural 

bushland settings and much of the suburb is natural woodlands.  

 

Table 4.3 presents a summary of the participants from each of the six schools. Three 

schools (A, B and C) participated in two years of data collection, and three schools (D, 

E and F) participated in a single year of data collection. The number of Year 1 classes in 

the schools ranged from one in 2010 in School C to three classes in four other 

participating schools. The number of Year 1 children ranged from 22 in School C in 

2010 to 58 in School D in 2010. The smallest number of participants came from School 

F in 2011, with 11 participating Year 1 children from across three classes. In 2010, 

School D had 44 participants across three classes. The largest number of Year 1 

teachers in any given school was four. In all participating schools, all Year 1 teachers 

chose to participate. A total of 194 children participated. Of these, 179 children had 

complete data sets consisting of the GCPQ, GCTQ, AEY Test and CPM. Missing data 

was due to absenteeism, illness or children moving to new schools. 
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Table 4.3 Summary of Participants in Each School 

 

 

The final student sample was not representative of the general population in Western 

Australia for a number of reasons. First, it was not financially viable to translate the 

survey into different languages and this may have deterred non-English speaking 

parents from participating.  Second, schools that were already actively trying to meet 

the needs of identified gifted and highly able children were, in general, more interested 

in participating in this research. Many of these schools were in high socio-economic 

areas (high ICSEA).  In order to balance the socio-economic structure of the sample, a 

school with a very low ICSEA was deliberately included in the sample. Unfortunately, 

the response rate from this school, School F, was very low (20%) when compared to the 

other participating schools.  The randomised nature of the initial sampling (i.e. open to 

all schools in a given district) became less random as the topic strongly influenced the 

respondents.  The sampling, despite its initial intent, then became purposeful random 

sampling, whereby a random selection of schools was selected from a larger group of 

schools whose pre-existing interest and knowledge in the area of gifted education was 

evident (Lodico, Spaulding, & Voegtle, 2006). The sample may have become further 

skewed through parents self-selecting their children to participate. Those parents who 

considered that their child may be gifted may have been more likely to participate.    

 

Table 4.4 presents a summary description of the characteristics of the final student 

sample. Approximately equal numbers of males and females participated.   The majority 

of participants (95%) were from schools of mid or high ICSEA and reflect the 

aforementioned bias in the sample towards mid and high socio-economic advantaged 

children (ACARA, 2012). Just over half of the participants (51.6%) came from schools 

School Year 

 

Number of Year 

1 Classes in 

School 

Number of 

Year 1 

Children in 

School 

Number of 

Year 1 

Children in 

Sample 

Number 

of Year 1 

Teachers 

in School 

Number of  

Year 1 

Teachers in 

Sample 

A 2010 3 48 19 3 3 

 2011 3 51 23 3 

B 2010 3 52 23 3 3 

  2011 3 51 22 3 

C 2010 1 22 16 1 1 

 2011 2 32 16 2 2 (1 previous) 

D 2010 3 58 44 4 4 

E 2011 2 39 20 2 2 

F 2011 3 55 11 3 3 

Total  23 408 194 24 17 
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in urban settings. In relation to the birth position of the participating children, the 

majority (87.5%) were first or second born. This is reflective of the 2011 census data, in 

which the average number of children in an Australian family was 1.9 (Australian 

Bureau of Statistics, n.d.). Both ‗birth position‘ and ‗history of hearing issues‘ were 

included in the GCPQ as research has shown both of these can influence a child‘s 

likelihood of being identified as gifted (Silverman, 2009), as discussed in Section 4.4 on 

Research Methods. 

 

Table 4.4 Summary of Variables in the Sample (ACARA, 2011, 2012) 

Variable Percentages (rounded) 

Gender Male: 50.5% Female: 49.5% 

ICSEA
 
 Low ¼: 5% Mid 2/4: 48.4% High ¼: 46.3% 

Setting Urban:  51.6% Semi-Rural: 48.4% 

Birth Position 1
st
   

38.6% 

2
nd

  

48.9% 

3
rd

  

8% 

4
th
  

3.4% 

5
th
  

0% 

6
th
  

1.1% 

History of Hearing  Issues Yes: 11.4% No: 88.6% 

 

4.4 Research Methods 

This research contained four instruments for the identification of gifted children.  Each 

instrument was designed to assess the gifted construct and had to be able to be 

implemented at the teacher level.  The four instruments supported a multiple assessment 

instrument approach to identification and consisted of the Characteristics of Giftedness 

Parent Questionnaire (CGPQ), the Characteristics of Giftedness Teacher Questionnaire 

(CGTQ), the Achievement in the Early Years (AEY) Test, and the Raven‘s Colour 

Progressive Matrices (CPM). As discussed in Chapter 3, literature on the identification 

of gifted children promotes the use of multiple assessment instruments in any 

identification process (Merrick & Targett, 2004a; Pierce et al., 2007) in order to cast a 

wide net to identify gifted children. This research also included feedback from the 

teachers implementing the instruments, in the form of a teacher Post Implementation 

Questionnaire (PIQ). The development and implementation of each of the instruments 

and the methods of data collection are now described. 
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4.4.1 Questionnaire Method  

This research used three newly designed questionnaires: the GCPQ, GCTQ and PIQ.  

The questionnaire method was used as it allowed the respondents (parents and teachers) 

the time to complete the questionnaire at their own convenience, and the opportunity to 

consult personal records if required. For example, a parent could discuss a particular 

question with a partner or could look up their child‘s personal records (if kept). 

Similarly, a teacher may choose to look through a portfolio or make more direct 

observations with a specific question in mind prior to completing the information on a 

particular child. Further, the questionnaire method allowed specific questions on gifted 

characteristics of children to be included. Along with this, respondents had a relatively 

large response time available to complete the questionnaire.  While it was 

acknowledged that a parent may not be fully aware of the degree of a child‘s 

advancement in the area of interest or may not have access to all relevant information 

due to family breakdowns (Merrick & Targett, 2004a), response options in the 

questionnaire allowed for this. 

 

Development of the Gifted Characteristics Questionnaires  

Both the GCPQ and GCTQ were developed simultaneously and were congruent in the 

gifted characteristics they presented. This allowed the views of both the parent and 

teacher to be considered in the identification process.  Both the GCPQ and GCTQ were 

designed to reflect the characteristics of gifted children. The underlying ‗construct‘ that 

the questionnaires were designed to measure was intellectual giftedness (IG) defined by 

Gagnè‘s Differentiated Model of Giftedness and Talent (Gagnè, 2000) and described in 

Chapter 2.  

 

The GCPQ consisted of two sections: Background Information and Gifted 

Characteristics. The Background Information section consisted of nine questions on the 

child‘s first name and surname, date of birth, child‘s position in family, parent name, 

teacher name, school name, known hearing impairment, and identification of a gifted 

sibling/parent/grandparent. The Gifted Characteristics section asked 18 questions 

relating to the parent‘s perceptions of their child‘s giftedness. The last two questions of 

the Background Information and all questions in the Giftedness Characteristics required 

either a ‗Yes‘, ‗No‘ or a ‗Don‘t Know‘ response. The last two questions of the 

Background Information also allowed for parents to write additional information. The 
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questionnaire took approximately 15 minutes to complete. A copy of the GCPQ can be 

found in Appendix C.  

 

The GCTQ included the same two sections as the GCPQ. However, in the Background 

Information the teacher only included the child‘s name, teacher‘s name and the school‘s 

name. The Gifted Characteristics section asked 18 questions relating to the teacher‘s 

perceptions of the child‘s giftedness. Only two of these questions were different to the 

Gifted Characteristics questions in the GCPQ. The GCTQ was presented as a one page 

matrix to allow the teacher to easily fill in the information for all children in a class. The 

GCTQ took approximately 30 minutes to complete, per class. A copy of the GCTQ can 

be found in Appendix D.  

 

Table 4.5 presents a comparison between the GCPQ and GCTQ, highlighting the 

differences in Background Information for the two questionnaires. The other main 

difference between the two questionnaires related to the literacy and numeracy 

questions. Parents were asked if their child learnt to read and understood numbers early. 

A sample from a Year 1 reader was provided for parents to exemplify what ‗year one 

reading level‘ typically looked like. Teachers were asked if the child‘s literacy and 

numeracy levels were distinctly above same age peers.  
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Table 4.5 Comparison between the GCPQ and the GCTQ 

Questions GCPQ GCTQ Response 

Format 

Background Information 

Childs First Name Y  Y written 

Childs Last Name/Surname Y  Y  written 

Childs Date of Birth Y  N  written 

Childs Position in Family Y  N  circle 

Parent/Guardian Name Y N  written 

Teacher Name Y  Y  written 

School Name Y  Y  written 

 

Has or has had a known hearing impairment, for example, any form 

of hearing loss, glue ear and subsequent grommets, chronic early ear 

infections (9 or more from birth-3yrs of age)? Please indicate 

specifics below. 

 

Y 

 

N 

 

Y /N/DK  

(optional 

written) 

Has a sibling, parent or grandparent who has been identified as 

intellectually gifted through IQ testing or selective program 

placement (for example, PEAC)? Please indicate specifics below. 

Y  N Y /N/DK  

(optional 

written) 

Gifted Characteristics 

Asks questions about and reflects upon cause and effect 

relationships. 

Y  Y Y /N/DK 

Understands topics at a deeper level than children their own age. Y  Y Y /N/DK 

Learns quickly. May be impatient with repetition. Y  Y Y /N/DK 

Has an advanced sense of humour. Y  Y Y /N/DK 

Prefers the company of older children and is generally, readily 

accepted by them. 

Y  Y Y /N/DK 

Focuses with intensity on a topic of interest until they are personally 

satisfied with their understandings. 

Y  Y Y /N/DK 

Has a large vocabulary when compared to children of the same age, 

and speaks fluently. 

Y  Y Y /N/DK 

Comprehends complex information quickly. Y  Y Y /N/DK 

Can accurately apply understandings to a completely new scenario. Y  Y Y /N/DK 

Can be very stubborn in own beliefs/understandings of the world. Y  Y Y /N/DK 

Shows more empathy than children of the same age and reacts 

strongly to things causing distress or injustice. 

Y  Y Y /N/DK 

Is success oriented and hesitates to try something where failure may 

be a possibility. 

Y  Y Y /N/DK 

Has a negative self-concept. Y  Y Y /N/DK 

Suffers from poor acceptance by same age peers. Y  Y Y /N/DK 

Daydreams and seems lost in another world. Y  Y Y /N/DK 

Learnt to read before starting, or during, kindergarten at a level 

equated to year 1 or older. (see reverse for sample year 1 reader) 

Y N Y /N/DK 

Reading and comprehension level is distinctively above same age 

peers. 

N Y Y /N/DK 

Understood numbers into and / or beyond the hundreds, including 

addition and subtraction, before starting or during kindergarten. 

Y N Y /N/DK 

Numeracy understandings are distinctively above same age peers. Y N Y /N/DK 

Exhibits an extreme reaction (not just a dislike) to particular sounds, 

tastes or textures. 

Y  Y Y /N/DK 
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The focus of this research was to identify intellectually gifted children based on 

Gagnè‘s IG domain as described in Chapter 2. The questions developed for the 

questionnaires reflected characteristics associated with intellectual understandings and 

capacity to learn, as well as known behaviours of achieving and underachieving 

intellectually gifted children.  Table 4.6 summarises research on the characteristics of 

gifted children and relates these directly to the Background Information and Gifted 

Characteristics questions in the GCPQ and GCTQ.  

 

Table 4.6 Relationship between Gifted Characteristics and GCPQ/GCTQ Questions 

 

Research on the Characteristics of Gifted Children Related Questions in GCPQ & GCTQ 

Background Information 

Second children are far less likely to be identified as gifted 

than first born children or only children. (Silverman, 2009) 

 

Childs Position in Family  

―Many cases of underachievement in gifted children are 

linked to chronic early ear infections (9 or more in the first 

three years).‖ (Silverman, 2009, p. 3) 

 

Has or has had a known hearing 

impairment, for example, any form of 

hearing loss, glue ear and subsequent 

grommets, chronic early ear infections (9 

or more from birth-3yrs of age)? Please 

indicate specifics below.  

 

―Brothers and sisters are usually within five or ten points in 

measured ability…when one child in the family is identified 

as gifted, the chances are great that all members of the 

family are gifted.‖ (Silverman, 2009, p. 1) 

Has a sibling, parent or grandparent who 

has been identified as intellectually gifted 

through IQ testing or selective program 

placement (for example, PEAC)? Please 

indicate specifics below. 

  

Gifted Characteristics 

The ability to ask reflective and probing questions. 

(Harrison, 2003) 

 

Asks questions about and reflects upon 

cause and effect relationships.  

Exhaustive search: Gifted learners will tend to look at all 

the possibilities in a topic or question before settling. 
(Sternberg, 1982) 

 

Front end analysis: describes the additional time that 

gifted learners will spend sizing –up or defining a problem 

before they continue. (Sternberg, 1982) 

 

Understands topics at a deeper level than 

children their own age.  

Exceptional memory: describes the ability of gifted 

children to remember large quantities of information with 

minimal exposure to it. (Cohen & Sandburg, 1977; 

Freeman, 1985; Guilford, Scheuevle, & Schonburn, 1981; 

Harrison, 2003) 

 

Rapid pace of learning: refers to the ability of gifted 

young children to acquire knowledge seemingly 

effortlessly and to generalise the knowledge to new 

situations. (Bloom, 1982; Harrison, 2003; Hollingworth, 

1942) 

Learns quickly. May be impatient with 

repetition. 
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Desire for complexity: gifted students are not interested in 

memorization, repetition or lower levels of thinking 

(O‘Neill, n.d.) 

 

Mature sense of humour: gifted children will move 

beyond visual humour much sooner than same-age peers. 

(Harrison, 2003; Hollingworth, 1926; Shade, 1991) 

 

Has an advanced sense of humour. 

Preference for the companionship of older children:  

Gifted children enjoy structured, ‗rules-based‘ games at 

earlier ages than their same age-peers. Gifted children 

have rather different conceptions and expectations of 

friendship from those of their age-peers, wanting more 

depth in their friendships as opposed to just a ‗play mate‘. 

(Freeman, 1979; Gross, 2002; Lewis & Michalson, 1985) 

 

―Gifted children have better social adjustment in classes 

with children like themselves.‖(Silverman, 2009, p. 2) 

 

Prefers the company of older children and is 

generally, readily accepted by them. 

Preference for new learning: the desire to be engaged with 

intellectual or abstract ideas and experiences. (Gross, 

2004b) 

 

Focuses with intensity on a topic of interest 

until they are personally satisfied with their 

understandings. 

Rich vocabulary: refers to the love of words evident in 

many gifted children and their associated capacity to 

create complex sentences beyond their years. (Borkowski 

& Peck, 1986; Harrison, 2003; Lewis, Feiring, & Mc 

Guffog, 1986) 

 

Has a large vocabulary when compared to 

children of the same age, and speaks 

fluently. 

Rapid pace of learning: refers to the ability of gifted 

young children to acquire knowledge seemingly 

effortlessly and to generalise the knowledge to new 

situations. (Bloom, 1982; Harrison, 2003; Hollingworth, 

1942) 

 

Desire for complexity: gifted students are not interested in 

memorization, repetition or lower levels of thinking 

(O‘Neill, n.d.) 

 

Comprehends complex information quickly. 

Analogical reasoning: refers to the innate ability of 

intellectually gifted individuals to make connections 

between new and old learning, ‗spontaneously‘. 

(Davidson, 1986; Gross, 2004b; Parkinson, 1990) 

 

Rapid pace of learning: refers to the ability of gifted 

young children to acquire knowledge seemingly 

effortlessly and to generalise the knowledge to new 

situations. (Bloom, 1982; Harrison, 2003; Hollingworth, 

1942) 

 

Can accurately apply understandings to a 

completely new scenario. 

Stubbornness: emerges in gifted children as a result of 

intense concentration, persistence and strong goal 

directedness. (Franklin-Smutny et al., 1997) 

 

Can be very stubborn in own 

beliefs/understandings of the world. 

Sense of Justice:  Some gifted young children have an 

unusually well-developed sense of justice and ‗fairness‘. 

They may react very strongly to situations they perceive in 

this way. (Harrison, 2003; Roeper, 1988; Silverman & 

Ellsworth, 1980) 

Shows more empathy than children of the 

same age and reacts strongly to things 

causing distress or injustice. 
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Enhanced capacity to empathise: describes the greater 

capacity of gifted children to empathise with the feelings 

of others. (Harrison, 2003; Lightfoot, 1951; Torrance, 

1977) 

 

Perfectionism: evident in gifted children leads to a high 

degree of self-criticism, competition, and/or unrealistic 

performance expectations.(O‘Neill, n.d.) 

 

Perfectionism: manifests due to the complexity of the 

gifted child‘s cognitive and emotional development. 

(Adderholdt-Elliott, 1987; Silverman, 2009) 

 

Is success oriented and hesitates to try 

something where failure may be a 

possibility. 

Perfectionism: evident in gifted children leads to high 

degree of self-criticism, competition, and/or unrealistic 

performance expectations.(O‘Neill, n.d.) 

 

―The brighter the child, the lower his or her social self-

concept is likely to be in the regular classroom.‖ 

(Silverman, 2009, p. 2) 

 

Has a negative self-concept. 

Hyper-sensitivity to social feedback leads the gifted child 

to withdraw from socialisation and social settings. 

(O‘Neill, n.d.) 

 

―Gifted children have better social adjustment in classes 

with children like themselves.‖ (Silverman, 2009, p. 2) 

 

―Gifted children are asynchronous. Their development 

tends to be uneven, and they often feel out-of sync with 

age peers.‖(Silverman, 2009, p. 2) 

 

Suffers from poor acceptance by same age 

peers. 

Hyper-sensitivity to social feedback leads the gifted child 

to withdraw from socialisation and social settings. 

(O‘Neill, n.d.) 

 

Daydreams and seems lost in another world. 

Ability to understand and use abstract symbol systems at 

much younger ages than a child of normal intelligence. 

(Harrison, 2003) 

Learnt to read before starting, or during, 

kindergarten at a level equated to year 1 or 

older. (see reverse for sample year 1 reader) 

Reading and comprehension level is 

distinctively above same age peers. 

Understood numbers into and / or beyond 

the hundreds, including addition and 

subtraction, before starting or during 

kindergarten. 

Numeracy understandings are distinctively 

above same age peers. 

 

Intensity:  Gifted children tend to experience reactions at a 

deeper level than their age-peers. (Harrison, 2003; 

Silverman & Ellsworth, 1980) 

 

 ―…higher than average responsiveness to stimuli, 

manifested by psychomotor, sensual, emotional, 

imaginational, or intellectual excitability‖ (Dabrowski, 

1972, p. 303). 

Exhibits an extreme reaction (not just a 

dislike) to particular sounds, tastes or 

textures. 
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The GCPQ and GCTQ were developed with reference to two other parent 

questionnaires detailed in Chapter 3: The Characteristics of Giftedness Scale (CGS) 

from the Gifted Development Centre (Silverman, n.d-a) and Michael Saylor‘s Things 

My Child Has Done (TMCHD) questionnaire (Merrick & Targett, 2004). In addition to 

these parent questionnaires, research on the Gifted Ratings Scale 

Preschool/Kindergarten Form (GRS-P) (Pfeiffer & Jarosewich, 2003) and the SIGS 

(Ryser & McConnell, 2004a) was also reviewed (see Chapter 3), although the actual 

questions were not available for viewing. The HOPE Scale (Peters & Gentry, 2009a, 

2010, 2012a) was in development at the same time as the development of the GCPQ 

and GCTQ. 

 

In developing the questions for the GCPQ, it was acknowledged that not all parents 

keep accurate and detailed records of their child‘s development.  The view was taken 

that the questions should allow parents to reflect on the characteristics of their child at 

their current stage of development, with the current set of peers acting as a norm 

reference. For this reason, despite evidence that supports early motor and verbal 

development in gifted children (Harrison, 2003), reference to these identifying 

characteristics is not included in the parent questionnaire. When the time difference in 

early motor and verbal skill development between a gifted child and a child of normal 

intelligence is a matter of weeks or months, it was decided against relying on the 

accuracy of a parent‘s memory.  The inclusion of these types of questions was seen as a 

limitation of the existing TMCHD questionnaire for use in the context of this research. 

 

The context of population screening impacted other design aspects of the questionnaire. 

Not all parents in the Western Australian population have high literacy levels. In the 

2006 Adult Literacy and Life Skills Survey (ALLS), 44% of the surveyed population in 

Western Australia had literacy levels which were described as below the "minimum 

required for individuals to meet the complex demands of everyday life and work in the 

emerging knowledge-based economy" (Australian Bureau of Statistics, 2006, p. 5). To 

account for possible low parental literacy levels, questions were simplified, the 

requirement for written responses was minimised, and possible responses were reduced 

to an absolute minimum (‗Yes‘, ‗No‘ and ‗Don‘t know‘). As shown in Table 4.5, only 

eight of 27 questions in the GCPQ required any written response, and these included 

writing the child‘s first and last name, their date of birth, your own name, the child‘s 

teacher‘s name and the name of the school.  The remaining two written responses were 

optional. The CGS and TMCHD questionnaires had much higher literacy requirements 

and the number of response items in the SIGS (84) and GRS-P (60) would result in a 
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greater time requirement in relation to both completion and analysis. These were viewed 

as limitation of the existing questionnaires in the context of whole of population 

screening.     

  

It was a requirement that all respondents for both the GCTQ and the GCPQ had known 

the child upon whom they were making judgments about for a minimum of six months.  

This additional caveat was implemented to account for changes in teaching staff, 

children new to classes, and instances of foster care and adoption. 

 

During the six month development of the GCPQ and GCTQ, five teachers with 

experience in early childhood and gifted education were asked for feedback.  Table 4.7 

summarises the suggested and adopted changes to the questionnaires. Feedback resulted 

in the separation of one question into two questions and the reordering of the questions. 

A further question was devised to specifically target the gifted characteristic of 

hypersensitivity which was identified by gifted education teachers as needing to be 

explicitly addressed in the questionnaires. 

 
Table 4.7: Summary of Feedback and Changes During GCPQ/GCTQ Development 

Question on GCPQ/GCTQ Feedback Adopted Changes 

Learnt to read before starting 

or during kindergarten at a 

level equated to Year 1 or 

older.  

―May be overwhelming as an 

opening question and lead 

parents to feel that the survey 

does not pertain to their child 

without reading further.‖ 

 

Question moved to end of 

questionnaire 

Understood numbers into and 

or beyond the hundreds, 

including addition and 

subtraction, before starting or 

during kindergarten. 

As above As above 

Shows more sensitivity and 

empathy than children of the 

same age and reacts strongly 

to things causing distress or 

injustice. 

―Is double barrelled‖ Question maintained. 

The researcher felt that the 

second part of the question 

elaborated behaviours associated 

with the first part of the 

question. 

 

Has a negative self-concept 

and suffers from poor 

acceptance by same age peers. 

―Is double barrelled‖ Question separated into two 

questions;  

A) Has a negative self-concept 

B) Suffers from poor acceptance 

by same age peers. 

 ―A specific question should 

address Dabrowski‘s 

hypersensitivities. It is only 

inferred in others.‖ 

Question added 

Exhibits an extreme reaction 

(not just a dislike) to particular 

sounds, tastes or textures. 
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Implementation of the GCPQ and GCTQ 

The GCPQ and GCTQ were implemented in slightly different ways. The GCPQ was 

delivered to schools in sealed envelopes labelled with the school name and research 

title. Each envelope also included a pre-paid return addressed envelope, explanatory 

information sheet and consent form. Envelopes were distributed directly to parents via 

classroom teachers. All parents of Year 1 children in the school were invited to 

participate.  Completed questionnaires and consent forms were returned directly to the 

researcher using the pre-paid addressed envelopes. In order to positively influence 

response rates, reminders were placed in school newsletters. Further, principals were 

emailed weekly updates showing their response rate. So long as a child‘s questionnaire 

and parental consent form were received by the researcher prior to the school‘s 

advertised testing date, the child was included in the research. 

The GCTQ, information sheets and consent forms were delivered to schools in 

individually sealed envelopes, labelled with the school name, teacher‘s name and the 

research title. Completed questionnaires and consent forms were returned directly to the 

researcher using the pre-paid return addressed envelopes. Teachers responded promptly 

and no reminders were necessary. 

Table 4.8 shows the distribution of questionnaires within and across the schools. The 

distribution was staggered for pragmatic reasons and to spread the return of 

questionnaires across a longer time period. This approach allowed respondent 

information to be entered into a data base immediately on return.  Parent response rates 

ranged from 20% to 76%, while all teachers participated. 

Table 4.8:  Questionnaire Distribution to Schools and Response 

Year School Questionnaires 

& Consent 

Mailed  

School 

Distribution 

Date to 

Parents 

Final 

Response 

Rate: Parents 

Final 

Response 

Rate: 

Teachers 

2010 

 

A 28 June 20 July 40% 100% 

B 21 June 23 June 43% 100% 

C 7 June 11 June 73% 100% 

D 14 June 22 June 76% 100% 

2011 A 27 June 26 July 45% 100% 

B 20 June 4 July 44% 100% 

C 6 June 9 June 50% 100% 

E 13 June 15 June 51% 100% 

F 6 June 10 June 20% 100% 
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4.4.2 The Achievement Test Method  

An achievement test is a test to measure existing skills and/or knowledge and may be 

either teacher designed or externally designed and standardised (Gross, 2005). One of 

the key issues in using achievement tests to identify gifted children is that the tests do 

not have high enough ceilings (Gross, 2005). To resolve this issue, a type of 

achievement test known as an ‗off-level test‘ can be used. An off-level test involves 

assessing a student for a talent in a particular area through the use of an achievement 

test that has been developed for older children (Merrick & Targett, 2004b). Off-level 

testing is generally not used in whole population screening; rather, it is used to ascertain 

the full extent of a child‘s ability in a particular area, for example, mathematics (Gross, 

2005). The suggested practice in a child‘s first year of schooling is to use a test of 

academic ability in a specific subject area that is designed for children one to two years 

older than the child being tested (Gross, 2005).  If a child scores more than 85%, then a 

test from the next progressive year is administered, and so on.  Off-level tests are 

generally used with samples of children who are already known to be achieving highly 

in an area of talent (Gross, 2005).  

 

Using an off-level test in whole population screening with 6- and 7-year-old children is 

not ethical as many children would not be able to engage in any aspect of the test. The 

test developed for this research, therefore, used the ‗idea‘ of off-level testing (setting the 

test ceiling at two years above the current school year) and graduating the questions 

towards this high test ceiling. The intended result was the development of an 

achievement test with a sufficiently high ceiling so as to allow for the identification of 

children who were currently displaying academic talent, while still offering an entry 

point for all children.  The development and implementation of the, Achievement in the 

Early Years (AEY) Test, will now be outlined. 

 

Development of the AEY Test 

The AEY Test for population screening to identify gifted children was developed and 

administered taking into account a number of practical and ethical considerations.  Of 

foremost consideration and influence was the age of the children to be tested. 

 

The AEY Test was developed with permission from the Department of Education and 

Training (DET) using questions taken from previous Western Australian Literacy and 
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Numeracy Assessment (WALNA) tests. WALNA was a Western Australian, state wide 

testing program undertaken in August each year where all Year 3, 5, and 7 children 

were tested in reading, writing, spelling and numeracy (Axworthy, 2006). Annual 

testing first commenced in 1998 with the assessment of reading, writing and spelling in 

Year 3. By the end of 2000, the assessment had been extended to Years 5 and 7 and an 

assessment of numeracy was added.  

 

The WALNA test was developed ―in accordance with the standards of best 

psychometric practice‖ (Axworthy, 2006, p. 12). Rasch analysis was used to ensure that 

every test instrument used in the WALNA had an internal reliability (the consistency of 

results across items within a test) of .80 or more. In addition, horizontal and vertical 

equating was used to ensure that tests could be placed against a common scale, both 

across year groups and from one calendar year to the next year (Axworthy, 2006).  

 

The face validity of the WALNA was assessed through the use of classroom teachers in 

the panelling of items for consideration. Content validity resulted through the trialling 

of sample items and the direct linkage between each test item and a corresponding 

element of the curriculum (Axworthy, 2006). Axworthy (2006) concluded that the 

WALNA was ―not only a standardised test with a beautiful set of psychometric 

numbers, but a test that specifically measures important facets of the curriculum 

outcomes that teachers want their children to achieve.‖ (p. 13). WALNA testing was 

conducted from 1998 through 2007, after which it was replaced by NAPLAN, the 

national literacy and numeracy test. 

 

DET published an item by item summary of the WALNA results for Year 3 and Year 5 

children in Western Australia. (DET 2003a, b, c, d, e). Using this data, inferences were 

made about item difficulty and questions which could accurately differentiate between 

average Year 1 children and those achieving at a higher level.  The state Year 3 and 5 

performance data for the WALNA questions chosen for inclusion in the AEY Test is 

displayed in Table 4.9. Year 3 children had previously completed the questions with a 

degree of accuracy ranging from 32% of the tested Year 3 population through to 99% of 

the Year 3 test group. This is shown in column four in Table 4.9.  
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Table 4.9 WALNA Question Performance Data for Items in the AEY Test (adapted from DoE, 

2003a, b, c, d, e).  

 

 

The AEY Test reflects the focus on numeracy and literacy found in the Curriculum 

Council Framework (1998) for Year 1.  As shown in Table 4.9, the AEY Test consisted 

of 23 questions, made up of Number (five questions), Space (five questions), 

Measurement (four questions), Chance and Date (three questions) and Reading 

Comprehension (six questions).  While literacy may appear to be under assessed in the 

AEY Test, the mathematics section of the test was automatically mediated by either 

auditory comprehension (listening skills) and/or reading comprehension, depending on 

the individual child‘s ability. Simplistically, every question in the AEY Test assessed a 

form of English literacy. A copy of the AEY Test can be found at Appendix E. 

 

To maximise the opportunity for every child to engage in the test, it was designed with 

the intent that an ‗average‘ Year 1 student would be able to correctly answer 50% of the 

questions. This was estimated by referring to the Outcome and Standards Framework 

(OSF) levels associated with each available WALNA question. The OSF for Western 

Australian schools contains the Student Outcome Statements. ―The Student Outcome 

Statements articulate typical learning achievements. They are a 'progress map' that 

describes how key concepts and skills develop as students‘ achieve the learning 

AEY Test 

Question 

OSF 

Level 

Curriculum Content Year 3 Performance  

% Correct 

Year 5 Performance  

% Correct  

1 1 Number 99  

2 1 Space 98  

3 1 Number 98  

4 1 Space 92  

5 1 Measurement 91  

6 1 Space 88  

7 1 Chance and Data 87  

8 2 Chance and Data 82  

9 2 Number 80  

10 2 Number 77  

11 2 Chance and Data 63  

12 2 Measurement 53  

13 3 Measurement 39  

14 3 Measurement 32  

15 3 Space  53 

16 3 Number  40 

17 4 Space  46 

18 1 Reading Comprehension 97  

19 1 Reading Comprehension 98  

20 1 Reading Comprehension 97  

21 2 /3 Reading Comprehension 43/ 52  

22 3 Reading Comprehension 38  

23 3 Reading Comprehension 41  
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outcomes set out in the Curriculum Framework‖ (DET, 2005 p. 1). There are eight 

levels mapped in the OSF, intended to cover progress in content areas across the 

primary and secondary school years.  As summarised in Table 4.9, 10 questions in the 

AEY Test were set at OSF level one, six questions required a minimum of level two 

OSF understandings, a further six questions required level three OSF understandings 

and one question was set at OSF level four (which less than 50% of Year 5 children 

answered correctly).  The level three and four questions were included to raise the test 

ceiling to a level appropriate to children that may be gifted. Questions 15-17 were from 

a Year 5 paper. 

 

The items were grouped into numeracy and literacy categories and then ordered within 

these groups from easiest OSF level to most difficult OSF level (see column two in 

Table 4.9). Some areas of literacy, such as Writing and Speaking and Listening, are 

difficult to assess in multiple choice format. Despite this limitation, the multiple choice 

format was favoured due to the lack of writing ability in many children at this age (DoE, 

2013), the intended population screening, and the need for ease of marking and analysis 

by teachers and schools. In addition, single-use, single sided, one question per page test 

booklets were provided to avoid transcription error.  Two reading comprehension 

questions required a written response, these being placed at the end of the test.  

 

The number of questions in the test was limited in an attempt to ensure that the children 

were not required to concentrate for more than 30 minutes. As this research was 

concerned with developing a classroom-based identification process for gifted children, 

pragmatics was a prime concern when dealing with young children. A short time frame 

for testing was considered more important than the possible impact this may have had 

on the capacity of the test to differentiate between all children (differentiation at the top 

end was the intention) and on measures of test reliability.  

 

Implementation of the AEY Test 

Both the researcher and the class teacher were present during test implementation, and 

took on different roles. It was necessary for the test to be implemented by the children‘s 

own teacher, in their own school setting, in order to gather accurate information about 

the ease of use.  
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Test papers pre-labelled with each participating student‘s name were cross checked with 

the school‘s list of participants. Children were either seated one or two persons per 

desk. In the latter, a physical divider was used to ensure that children could focus on 

their own answers. The seating plan for the test was recorded pre-test in case the 

ownership of work came into question.  

The test was group administered, in the morning, by the children‘s teacher who 

followed a set test administration procedure (See Appendix F). The test was available in 

both over-head projector format and digital projection format. The test was projected so 

that all children could see each question and the class moved through the test together. 

Each question and all the possible answers were read aloud, twice, by the teacher. 

Children could raise their hand and ask questions at any time. Children recorded their 

choices in their test booklet by colouring in the smiley face next to the answer that they 

felt was correct. A practice question was completed as a class to ensure this instruction 

was clear to children. Two questions required a written response. Teachers were advised 

that scribing a child‘s answer to these questions was acceptable and needed to be ‗word 

for word‘.  

 

During the test administration at each school site, the researcher noted any issues in test 

administration procedures or children‘s understanding of test items and ensured the 

script was accurately followed by the teacher. On completion, booklets were collected, 

counted and taken for immediate marking and data entry by the researcher. 

 

The AEY Test received minimal piloting as the questions had been extensively panelled 

by groups of practicing teachers prior to being used for WALNA (Axworthy, 2006). In 

order to ensure that the test ceiling had been set at a high enough level, the AEY Test 

was given to six Year 1 children who had previously been identified as gifted via a full 

scale IQ assessment exceeding 130 as determined by a qualified psychologist. This was 

a small testing group due to the rarity of giftedness in the population. The children‘s 

results ranged between 67% and 88% correct, indicating that the test ceiling had been 

set high enough to avoid a clustering of gifted children scoring 100%.   
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4.4.3 Raven’s Coloured Progressive Matrices (CPM) 

The Coloured Progressive Matrices (CPM), as relevant to this research, is a version of 

the Raven‘s Progressive Matrices specifically designed for use with children aged 4 to 

11 years (Raven, 2008). The CPM presents 36 items in three sets. The items are 

hierarchically organised and can be administered in 15 minutes, though it is not a timed 

assessment (Raven, 2008). The raw scores in the CPM can be converted to a 

standardised score and IQ range using a normative table (Raven, 2008). According to 

Raven (2000), this test is a well-validated measure of cognitive ability for different 

cultural and socio-economic groups.  Chapter 3 presents a full summary of research 

related to Raven‘s CPM. 

 

The Raven‘s CPM was chosen as an instrument in the multiple assessment instrument 

identification process for a number of reasons. It offers a measurement of non-verbal IQ 

and has been recognised as an excellent measure of ‗g‘, general intelligence  (Kaplan & 

Saccuzzo, 1997; Silverman, 2009). The low-language requirement of the Raven‘s CMP 

is advantageous in relation to culturally and linguistically diverse populations like those 

that exist in Australia (Baska, 1986; Masten, 1985; Matthews, 1988). The CPM also has 

support in the literature as being free from gender bias (Bakhiet, Haseeb, Seddieg, 

Cheng & Lynn, 2015; Cotton et al., 2005; Mills & Tissot, 1995). Further, the 

performance of Australian children on the CPM has remained relatively stable over time 

(Cotton et al., 2005). On a practical level, the CPM can be group administered and the 

administrator is not required to be a qualified psychologist.    

 

Implementation of Raven’s CPM 

CPM response forms, pre-labelled with each participating student‘s name, were cross 

checked with the school‘s list of participants. Children were either seated one or two per 

desk. In the latter situation a physical divider was used to ensure that children could 

focus on their own answers. The seating plan for the test was recorded pre-test in case 

the ownership of work came into question. The CPM was administered to children by 

the researcher in a class setting with a maximum researcher to student ratio of 1:5. In 

order to maintain the correct ratio, one of the researcher‘s supervisors assisted. Children 

were supplied with a CPM booklet and their response form. The researcher also 

supplied pencils, erasers and sharpeners.  
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The CPM was projected onto a screen and the testing group, never exceeding 10 

children, moved through the test together. The researcher followed the script outlined on 

pages 13-17 of the Coloured Progressive Matrices and Crichton Vocabulary Scale: 

Manual (Raven, 2008). Beginning with a practice question, the degree of verbal 

scaffolding in the script reduced as the participants moved through each of the three 

sections of the test: A, AB and B. The script consistently involved the test administrator 

referring to each of the answer pieces, pointing to them individually on the screen, and 

asking which of the pieces would complete the pattern shown above. The children were 

then asked to point to the pattern piece in their own book that they thought was the right 

one to complete the pattern, with the test administrator once again pointing to each of 

the available options on the screen. Once all the children had indicated their choice 

through pointing at their chosen answer in their booklet, an adult tracked the 

transference of the answer from the booklet across to the answer sheet.  Through close 

observation, the two adults ensured that transcription errors between chosen answer 

(indicated by pointing at the answer in the booklet) and response form did not occur.  

 

The answer forms contained 36 questions listed in three columns of 12. Each column 

had a heading: Set A, Set AB or Set B. Each question number was then accompanied by 

six possible answers labelled 1 through 6, set out in the same manner as in the test 

booklet. Children coloured-in the number of the pattern piece that they thought would 

complete each pattern. The test took between 15 and 30 minutes to administer. On 

completion, forms were collected by the researcher for marking and immediate data 

entry of results.  

 

4.4.4 Teacher Post Implementation Questionnaire (PIQ) – Development and 

Implementation 

As the purpose of this research was to develop a multiple assessment instrument 

identification process that could be implemented at the school and classroom level, it 

was important to obtain feedback from teachers on their use of each instrument. The 

Teacher Post Implementation Questionnaire (PIQ) was developed to obtain such 

feedback.  

There are five general methods of implementing sample survey research: mail-out, web 

based, telephone, in person interviews and interception (Rea & Parker, 2005). Given the 
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confidential nature of the information being obtained from teachers, the mail-out 

questionnaire method for the Teacher PIQ was chosen. The mail-out implementation of 

the questionnaire had a number of advantages: the respondents were able to complete 

the questionnaire at their own convenience, the respondents were able to consult 

personal records if needed, and the direct response of this method removed any bias that 

may have been introduced by an interviewer during an interview process. The Teacher 

PIQ was mailed to schools in sealed, individually named envelopes and returned 

directly to the researcher in pre-paid envelopes.  

The Teacher PIQ questions were developed to collect the opinions of the teacher 

participants in relation to perceived benefits and limitations of each instrument in the 

identification process and, when directly implemented by the teacher, the ease of use.  

The Teacher PIQ was divided into two sections. The first section contained questions 

relating to the participant‘s background, outlining the participant‘s name, school, 

number of years teaching and any training they had received in gifted education. The 

question regarding teacher training in gifted education was included to see if it had any 

impact upon resultant correlations or any aspect of the gifted children identified through 

the GCTQ.   

The second section of the Teacher PIQ contained five questions, three with multi-parts.  

All questions related specifically to the implementation of each of the three instruments 

in the identification process which were specifically developed for this research: GCPQ,  

GCTQ and the AEY Test. In addition, the views of the teachers on the use of formal 

testing with 6- and 7-year-old children were also obtained as this could potentially 

impact on their perceptions about the gifted identification process. All questions 

required a written response and the questionnaire could be completed in less than 15 

minutes. Table 4.10 presents a summary of the questions in the Teacher PIQ. 
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Table 4.10 Summary of the Teacher Post Implementation Questionnaire (PIQ) 

Description Response 

Background 

Name Written Response 

School Written Response 

No. Years Teaching Written Response 

Have you participated in any professional development relating to the 

identification of gifted children? 

No  

Yes (please define) 

 

Main Body 

1. What are your personal views on formal ‗paper and pencil‘ testing of 6-7 

year old children? 

 

Written Response 

2a) What do you think are the benefits of using the teacher’s questionnaire to 

help identify gifted children in your class? 

 

Written Response 

2b) What do you think are the limitations of using the teacher’s questionnaire 

to help identify gifted children in your class? 

 

Written Response 

2c) How easy was the teacher questionnaire to use? How long did it take to 

complete? 

 

Written Response 

3a) What do you think are the benefits of using the achievement test to help 

identify gifted children in your class? 

 

Written Response 

3b) What do you think are the limitations of using the achievement test to 

help identify gifted children in your class? 

Written Response 

3c) How easy was the achievement test to administer? How long did it take for 

the children to complete? 

 

Written Response 

4a) What do you think are the benefits of using the parent questionnaire to 

help identify gifted children in your class? 

 

Written Response 

4b) What do you think are the limitations of using the parent questionnaire to 

help identify gifted children in your class? 

 

Written Response 

5. How important do you think each of these three methods; the teacher 

questionnaire, parent questionnaire, achievement test and colour progressive 

matrices is to identifying gifted children in your classroom? Is one more 

important than the other? Are they all equally important? 

 

Written Response 

 

Table 4.11 presents a summary of the teachers who participated in this research and 

completed the Teacher PIQ. All 17 teachers were asked to complete the questionnaire at 

the end of their involvement with the implementation of the identification process, but 

prior to data analysis and dissemination.  As such, teachers did not know which students 

had been identified as gifted prior to completing the Teacher PIQ. Teachers participated 

for either two years or a single year. Of the 17 teachers involved in the research, 13 



 

137 
 

completed and returned the questionnaire resulting in a response rate of 76%. Two 

teachers did not return the questionnaire due to illness requiring leave from work and 

two teachers simply did not return their questionnaire. Questionnaire responses were 

received from at least one teacher at every school.  All 13 teachers that completed the 

Teacher PIQ were female. The number of years of teaching experience of participants 

ranged from 5 to 25+ years, with eight having more than 20 years‘ experience.  Of 

the13 teachers, four indicated that they had participated in gifted education training, five 

indicated that they had no training in gifted education, while the remaining four did not 

indicate either way.  

Table 4.11 Summary of Teacher’s Participation and Completion of the Teacher PIQ (DNR = did 

not reply) 

 

4.5 Data Analysis 

Data analysis was separated into three parts; two relating to the gifted identification 

instruments and one relating to the teachers‘ views of the process. The analysis of the 

gifted identification instruments was divided into a primary and secondary analysis. In 

the primary analysis descriptive statistics were calculated for all four instruments: 

GCPQ, GCTQ, the AEY Test and Raven‘s CPM.  This was followed by determining the 

psychometric properties of the instruments which were developed specifically for this 

research: GCPS, GCTS and the AEY Test. Validity and reliability were determined 

using the Rasch model of modern test theory. The primary analysis answered Research 

School Teacher Years of 

Participation 

Response to PIQ Number of Years 

Teaching 

Training 

in Gifted 

Education 

A A1 2 Y 20+ - 

 A2 2 Y 20+ - 

 A3 2 Y 25+ N 

B B1 2 Y 25+ Y 

 B2 2 Y 20+ N 

 B3 2 Y 20+ N 

C C1 2 Y 20 Y 

 C2 1 N DNR DNR 

D D1 1 Y 10+ N 

 D2 1 Y 15+ - 

 D3 1 N DNR DNR 

 D4 1 N DNR DNR 

E E1 1 Y 5+ N 

 E2 1 Y 15+ - 

F F1 1 Y 25+ Y 

 F2 1 N DNR DNR 

 F3 1 Y 25+ Y 
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Question One: Do the Gifted Characteristics Parent Questionnaire (GCPQ), the Gifted 

Characteristics Teacher Questionnaire (GCTQ) and the Achievement in the Early Years 

(AEY) Test demonstrate sound psychometric properties in identifying 6- and 7-year-old 

children as gifted?  The secondary analysis of the gifted identification instruments 

involved calculating correlations to investigate the relationships between the 

instruments, and cross-tabulations and Chi Square tests of independence to determine if 

any significant relationships existed between the students identified as gifted and the 

personal variables of gender, socio-economic status, history of hearing issues or birth 

position.  The secondary analysis answered Research Question Two A: What are the 

associations between the groups of 6- and -7 year-old students identified as gifted 

through the use of each of the four individual assessment instruments (GCPQ, GCTQ, 

the AEY Test and Raven‘s Colour Progressive Matrices (CPM))?   The secondary 

analysis also answered Research Question Two B: What children are identified as gifted 

through the use of all four assessment instruments in a multiple assessment instrument 

process?  The third part of the data analysis related to the teachers‘ views of the process 

through a qualitative analysis of the Teacher PIQ. This data answered Research 

Question Three: What do teachers consider are the benefits and limitations associated 

with the use of a multiple assessment instrument process in the classroom to identifying 

intellectually gifted 6- and 7-year-old children? A detailed description of data analysis 

for each of these three parts is presented below. 

 

4.5.1 Primary Analysis of Instruments   

The primary analysis of the instruments is presented in three sections: descriptive 

statistics, validity and reliability and Rasch modelling.  

 

Descriptive Statistics 

The mean, mode, median, range and standard deviation of the sample for the GCPQ, 

GCTQ, AEY Test and CPM were calculated to provide a summary of basic descriptive 

statistics for the sample. The mean, or average, was calculated using the sum of all total 

scores, divided by the number of total scores in the sample. The mean shows the 

average number of positive responses for each of the instruments, be that a correct 

answer in the instance of a test or a positive answer to a yes/no question, as in the 

questionnaires.  The median was determined by rank ordering the total scores and 

finding the middle number, whereby half of the totals were below this number and half 



 

139 
 

were above. The median is a useful statistic as it is not influenced by outliers or extreme 

scores, as the mean can be (Gurung & Schwartz, 2009).  The mode (the most frequently 

occurring score) for each instrument was determined by counting the number of times 

each total score appeared in the sample.  Since three of the instruments have been 

developed specifically for this research, the mode was important in determining if 

results were clustering around any scores (Gurung & Schwartz, 2009). The range of 

scores, the distance between the minimum and maximum scores, was used to give an 

indication of the spread of scores and the distribution of the sample for each instrument 

was mapped (Gurung & Schwartz, 2009). 

 

Validity and Reliability 

The validation of measurement instruments encompasses measures of both validity and 

reliability. While both are important, so is the context in which the instruments were 

designed to be used. Nystrom (2004) noted that ―reliability is a problem inherent in all 

educational assessments, but the amount of attention this particular problem should be 

given is related to the function and use of the assessment.‖ (p. 427). The validity and 

reliability of the GCPQ, GCTQ and AEY Test should be considered in the early 

childhood context in which they were used and with their specific purpose in mind - the 

identification of young gifted children.  

 

Validity is a measure of how well a tool measures the construct it is intended to 

measure. Messick (1989) offers the following definition; ―Validity is an integrated 

evaluative judgement of the degree to which empirical evidence and theoretical 

rationales support the adequacy and appropriateness of inferences and actions based on 

test scores or other modes of assessment‖ (p. 13). Historically, different types of 

validity have been described including content validity, face validity, predictive validity 

and construct validity (Messick, 1989). More recently it has been accepted that 

construct validity is the overarching concept and that the other forms of validity may be 

used as evidence to support construct validity (Andrich & Marais, 2012). 

 

Content validity pertains to the degree to which the instrument fully assesses or 

measures the construct of interest. It measures how well the instrument encompasses all 

of the elements of the construct to be measured (Andrich & Marais, 2012). This is 

usually determined through analysis by instrument raters who are highly familiar with 
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the construct being measured (Andich & Marais, 2012). For example, to develop an 

instrument that measured the construct of giftedness, a number of persons who are very 

familiar with the characteristics of gifted people would need to ensure a comprehensive 

coverage of the construct by the instrument. In relation to the GCPQ and GCTQ, this 

was achieved through comprehensive analysis of existing giftedness questionnaires and 

feedback from gifted education professionals, as described in Section 4.4.1. The process 

of consultation with gifted education professionals offered opportunity to gain face 

validity. Face validity is a component of content validity and is established when an 

individual reviewing the instrument concludes that it measures the construct of interest 

(Messick, 1989). 

 

Predictive validity is assessed when determining the relationship of scores on a test to 

future performance on an indicator of the same trait. An example is that scores on an 

admissions test for graduate school should be positively related to relevant criteria such 

as grade point average or completion of the program (Andich & Marais, 2012). In 

relation to giftedness, predictive validity is often assessed in relation to school 

performance; for example, does a child‘s level of giftedness or acceptance into a gifted 

program predict their degree of success in the education system?  This could be 

measured through things such as Year 12 tertiary entrance scores, or simply acceptance 

into their first preference course at university. This view is supported by the American 

Psychological Association, Who ask ―… do scores on the instrument predict that the 

child will be successful in the proposed differentiated curriculum?‖ (American 

Educational Research Association, American Psychological Association, & National 

Council on Measurement in Education cited in Callahan, 2005, p. 101). As this research 

involved the development phase of three assessment instruments, this element of 

validity is yet to be determined. 

 

Construct validity is the degree to which an instrument measures the trait or theoretical 

construct (latent variable) that it is intended to measure (Messick, 1989). For example, 

to develop an instrument to measure intelligence that inevitably correlated highly with 

IQ would affirm construct validity because IQ is a measure of intelligence. Achieving 

good construct validity is an ongoing process of refinement (Messick, 1989). Construct 

validity can be calculated through factorial validity; how well each item on a 

measurement instrument correlates with the construct or latent variable being measured. 
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Discriminant validity is shown when an item correlates weakly with other constructs, 

but not the one being measured.  Convergent validity is evidenced when each item on 

the measurement instrument correlates strongly with the targeted latent variable 

(Messick, 1989). The assessment of the uni-dimensional nature of each of the 

instruments designed for this research is explored through Rasch analysis and explained 

below.  

 

Reliability is a measure of the score based inferences that are made about the people 

who took the test (Popham, 2012).  For example, if a test is being used to place people 

into groups based on scores, such as gifted and non-gifted, then the reliability of the test 

is a measure of the accurate or arbitrary nature of the resultant groups.  If respondents 

were to re-sit the assessment, the results should be that highly similar groups would be 

formed.  If this is not the case, then the measurement instrument is not reliable.  

 

There are three main threats to reliability: the person-task interaction, inter-rater 

variation and temporal instability.  Person-task interaction refers to the fact that a 

persons‘ performance will be dependent on the task or tasks they are asked to perform 

(Ary, Jacobs, & Razavieh, 1985). To increase the accuracy of generalisation of results, 

the number of tasks is usually increased (Nystrom, 2004).  Inter-rater variation occurs 

because a persons‘ performance can be viewed differently, depending on who is 

assessing it.  Marker training and marker scoring schemes have been shown to reduce 

inter-rater variation (Kane et al., 1999).  Temporal instability is the idea that 

performance can vary because people are affected by factors outside the test; for 

example, ill health or lack of sleep (Nystrom, 2004). This means that any person may 

perform differently, on any given day. In the context of this research, conducted with 6- 

and 7-year-old children, the influence of both the person-task interaction and temporal 

instability is likely to be heightened.   

 

Determining a test‘s reliability is one subset of the larger construct of validity.  A test‘s 

stability reliability, internal reliability, or where two forms of the test exist, alternate 

form reliability can be measured.  In classical test theory, internal reliability is estimated 

via the split-half reliability index, coefficient alpha (Cronbach, 1951) index or the 

Kuder-Richardson formula 20 (KR-20) (Kuder & Richardson, 1937) index. Coefficient 
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alpha is typically used with polytomous items, whereas KR-20 is used to estimate 

reliability for dichotomous (i.e., Yes/No; True/False) response scales. 

  

Coefficient alpha is mentioned here and reported in Chapter 5 when possible as a 

courtesy to those more familiar with classical test theory. Coefficient alpha values range 

from 0.0 to 1.0. The closer the reliability value is to 1.0, the more reliable the 

measurement tool. Nunnally and Bernstein (1994) stated that reliability values of 0.7 or 

higher are acceptable and indicate that the instrument is precise in its measurement and 

that repeating the measurement would yield highly similar results.  Other researchers 

such as Schmitt (1996) argue that reliability coefficients as low as 0.5 would not 

weaken coefficients. 

 

Instrument reliability values increase as test length increases (Nunnally & Bernstein, 

1994), a strategy introduced to positively counter the effects of person-task interaction 

on reliability. That is, the more items in an instrument to measure the construct of 

interest, the more reliable the scale will become. However, the problem with simply 

increasing the number of scale items in research is that respondents are less likely to 

participate and answer completely when confronted with the prospect of replying to a 

lengthy questionnaire (Ary, Jacobs, & Razavieh, 1985). In developing the GCPQ and 

GCTQ, a minimalistic approach to the number of questions and response requirements 

was taken, as described in Section 4.4.1. The aim was to develop a scale that measured 

the construct of giftedness in an economical manner. This was also the situation for the 

AEY Test, where extending the number of responses to positively affect reliability 

estimates would also increase testing time, which conflicts with appropriate early 

childhood pedagogy. Temporal instability is also likely to affect the reliability of the 

AEY Test.  While adults may be influenced by outside factors, young children are even 

more susceptible to this factor, because their executive functioning is far less developed 

(Anderson, 2002). This has direct consequences for the reliability of the AEY Test. 

 

Rasch Modelling 

The GCPQ, GCTQ and AEY Test were examined using the Rasch model of modern test 

theory. Rasch modelling allows for the scaling of item parameters independent of 

person parameters, provided the responses are compatible with the model (Andrich & 

Marais, 2012).  To be compatible with the Rasch model the criterion of invariance must 
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be met. The Rasch Unidimensional Measurment Models (RUMM2030, Andrich, 

Sheridan, & Luo, 2010).   software package was used to facilitate these calculations.   

 

Rasch modelling was used to transform the scored responses to questions (items) on the 

GCTQ, GCPQ and AEY Test to allow analysis of the internal consistency and 

reliability of each set of items. The Rasch analysis produced an interval scale along 

which locations were estimated for both persons and items. The items were arranged 

according to their likelihood of being endorsed.  For the GCPQ and GCTQ this reflected 

the likelihood that the respondent answered yes to the item. In the AEY Test this 

reflected the likelihood that a child answered the question correctly. The person 

estimates were used to calculate the correlations in the secondary analysis described in 

Section 4.5.2. 

 

Person/Item alignment and reliability 

Having item estimates on the same scale as person estimates allows direct assessment of 

how well items are targeted to the sample. RUMM2030 produces a graph for visual 

inspection of how well the items are targeted to the persons. An example of a person-

item graph is shown in Figure 4.3. 

 

Figure 4.3 Person-Item Distribution Graph from RUMM2030 

The red top histogram represents the number of persons with estimate of ability (logit) 

and the blue bottom histogram represents the difficulty associated with each item.  In 
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Figure 4.3 the items were too difficult for the majority of estimated abilities. In practical 

terms, on this instrument, a large number of respondents sitting to the left of the easiest 

item difficulty bar were unable to respond positively to many of the items in the 

instrument.  An item-person distribution like this would indicate a floor effect for the 

instrument, meaning too many persons could not respond positively to any of the items 

in the instrument. (Andrich & Marais, 2012). 

 

As estimates, the location values have error associated with them, and thus for each 

person and item location a standard error (SE) is provided. In RUMM2030, an estimate 

of the reliability of the instrument is reported as the Person Separation Index (PSI) 

(Andrich & Marais, 2012). The PSI reflects how well the instrument differentiates 

between individuals along the continuum. If no floor or ceiling effects are evident for 

the instrument being analysed, the PSI is expected to be equivalent to Cronbach‘s alpha 

(Andrich, 1982), and the two measures should yield very similar results. The PSI has 

values which range between 0.0 and 1.0, with higher values indicating better reliability. 

Where floor or ceiling effects are evident, as in figure 4.2, this has repercussions for the 

PSI as the persons cannot be separated out from each other because they all achieved 

the same ability estimate (Andrich & Marais, 2012). In Figure 4.3, approximately 56 

people appear at the lowest ability estimate, with a negative response to most questions 

on the instrument represented in the graph. 

 

Data fit to the model 

Rasch modelling allows for the analysis of how well individual items and individual 

persons fit the theoretical model. RUMM2030 produces two statistics to measure this: 

the Fit residual and the Chi Square fit statistics, along with an Item Characteristic Curve 

(ICC) graph.  

 

Where there is a difference in expected (those predicted by the theoretical model) and 

observed responses for an item the residual (the difference between the observed and 

expected values) is used to determine the magnitude of the discrepancy. The Fit residual 

for each item is calculated by squaring and summing all residuals for the item and 

dividing by its standard deviation. It is then transformed to make the distribution more 

symmetrical. If the data fit the model the distribution of Fit residuals will have a mean 

close to 0 and a standard deviation close to 1. If an item fits the model, the item Fit 
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residuals have values between -2.5 and 2.5.  Values outside of this range indicate that an 

item either over or under discriminates: a very positive value for an item implies under 

discrimination while a very negative value implies over discrimination (Andrich & 

Marais, 2012).  

 

The Chi Square fit statistic is calculated as the range of ability estimates divided into 

groups called class intervals (CI), dividing data into relatively equally sized groups. The 

sum of the residuals for each class interval for an item is the component Chi Square for 

the CI. The total Chi Square for the item is the sum of the component Chi Squares. The 

Chi Square probability is the probability of finding ‗x‘ Chi Square value if the data fit 

the model. Whether the Chi Square value is statistically significant or not depends on 

the degrees of freedom and the degrees of freedom (df) is tied to the number of class 

intervals the data is broken into. Because a number of statistical tests are carried out 

simultaneously when the fit of a number of items are calculated, a type one error may 

occur. A type one error, simply stated, is detecting an effect that is not present. To avoid 

a type one error, the Bonferroni adjustment (Bland & Altman, 1995) is used to 

determine the level of statistical significance needed to identify Chi Square probabilities 

which indicate statistical significance in the measures of fit (Andrich & Marais, 2012). 

Typically, the adjustment is the alpha level divided by the number of statistical tests 

which, in this case, is the number of items. 

 

For each item, RUMM2030 provides an Item Characteristic Curve (ICC) graph. The 

ICC graphs for each item allow a quick visual inspection of performance against 

expectation (Andrich & Marais, 2012). Figure 4.3 shows an ICC graph.  The number of 

class intervals may be set by the user of the software. Figure 4.4 shows three class 

intervals for a given item. The average ability in each class interval is indicated on the 

X-axis with a short vertical line. The curve indicates the probability of a person with 

any particular ability having a positive response for the item. In Figure 4.4, for a person 

at ‗0‘ logits the probability of a positive response for the item is approximately 0.54. 

The item represented in Figure 4.4 shows very good fit to the theoretical model with 

each of the black dots, representing the observed means for each class interval, sitting 

almost perfectly on the theoretical curve.   
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Figure 4.4 An ICC Graph Showing an Item Where the Person Responses Fit the Theoretical Model.  

 

ICC graphs can alert instrument developers to items that require further investigation 

(Andrich & Marais, 2012). Figure 4.5 and Figure 4.6 are examples where items appear 

to show misfit. In Figure 4.5, persons in the third class interval are underperforming 

when compared to the theoretical curve. There is misfit as the item shows less 

discrimination between class interval groups than in the theoretical curve. The Fit 

residual and Chi Square fit statistics for such items can then be used to consider the 

degree of statistical misfit.  For Figure 4.5, while the graph suggests further 

investigation of fit, neither the Fit residual nor the Chi Square values indicate misfit; 

where a Fit residual less than -2.5 or greater than +2.5 and Chi Square probability less 

than the Bonferroni adjusted level of significance would be required. The Bonferroni 

level of significance is determined by dividing the normal significance level (chance) of 

0.05 by the number of tests being performed simultaneously (Bland & Altman, 1995). 

In this instance the number of tests was 19 and the Bonferroni level of significance was 

therefore 0.002632 (0.05/19). The Chi Square probability indicated in Figure 4.5 is 

0.259 and hence the statistics show no significant misfit to the model.  Similarly, Figure 

4.6 shows misfit graphically, however the item represented in this ICC over 

discriminates. With a Fit residual of -3.324 and a Chi Square probability of 0.000 the 

statistics confirm the over discrimination in the visual representation. This item does not 

fit the model. 
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Figure 4.5 An ICC Graph Showing an Item Which May Indicate Under Discrimination. 

 

Figure 4.6 An ICC Graph Showing an Item Which Over Discriminates. 

 

Differential Item Functioning 

ICC graphs also allow for the analysis of how items operate across different groups, for 

example gender. This is known as Differential Item Functioning (DIF). All items are 

scrutinised for bias, generally by a panel of experts, prior to an instrument being used. 

DIF will indicate if an item has functioned with bias for a particular group of persons, in 

comparison to all other items in the instrument, post implementation. If an item shows 

DIF, the item content should be scrutinised. Figure 4.7 shows an ICC graph for an item 

which exhibits DIF for gender. Females with the same overall ability estimate as males 

have lower observed means on this item. The theoretical curve for the item‘s difficulty 

for all persons is shown, while the bottom line represents the actual average 



 

148 
 

performance of females in three class intervals on the item and the top line represents 

the average actual performance of males in three class intervals on the item. 

Figure 4.7 An ICC Showing the Means of Three Class Intervals of Boys and Girls Exhibiting 

Uniform Differential Item Functioning. 

 

A visual representation of DIF may be confirmed statistically through an analysis of 

variance (ANOVA) of the residuals.  ANOVA is used to determine if there is a 

statistically significant difference among the mean residuals for the person variable 

being considered. In Figure 4.7 the person variable is gender. Data from the ANOVA 

produces an F ratio, which is ―a ratio of the estimated variance of residuals among 

groups and the estimated variance of residuals within groups‖ (Andrich & Marais, 2012, 

p. 128). An F ratio that is larger than 1.0 may indicate a real difference among group 

means (Andrich & Marais, 2012). In the ANOVA output of RUMM2030, both an F-

ratio and a probability are given.  The probability indicates the likelihood of an F-ratio 

of this value occurring by chance if there is no real difference between the means. To 

avoid a type one error, the Bonferroni adjustment is used to determine the level of 

statistical significance needed to identify F ratio probabilities which indicate DIF 

(Andrich & Marais, 2012). Table 4.12 shows the ANOVA output from RUMM2030 for 

Figure 4.7.   
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Table 4.12 ANOVA output for an item, adapted from RUMM2030. 

 Sum Scores 

(s.s) 

df Mean 

Square 

(m.s) 

F-Ratio Probability 

ANOVA(fit class interval) 0.305 2 0.153 0.163167 0.849647 

DIF (gender) 4.955 1 4.955 5.300133 0.023140 

Gender (class interval) 0.254 2 0.127 0.135907 0.873066 

 

Table 4.12 shows an F ratio of 5.3 for gender. As this is larger than 1.0 there is a 

potential real difference in the group means. The probability of this value occurring by 

chance if there is no real difference between the means is 0.0231. This value is not 

statistically significant (Bonferroni correction is 0.05/57 =0.000877). The F ratio and 

probability for the item in Figure 4.7 do not support the uniform DIF that is evident in 

the graphical representation‘ therefore no significant bias favouring males is evident for 

this question. 

 

Violations of Local Independence 

The Rasch model of modern test theory assumes independence of responses. It is a 

unidimensional model which assumes that the items on an instrument form a 

unidimensional scale (Andrich & Marais, 2012). All variation under the Rasch model 

should be accounted for by the person ability estimates. Responses should be 

independent of anything else, and this is referred to as local independence. There are 

two ways that local independence can be violated: trait dependence and response 

dependence (Marais & Andrich, 2008).  Trait dependence occurs when two or more 

items measure a secondary trait, in addition to the primary trait being measured; for 

example, common item content when two or more items refer to the same stimulus. 

This is also called ‗multidimensionality‘ in the literature. Response dependence occurs 

when a person‘s response to an item depends on their response to a previous item 

(Marais & Andrich, 2008). 

Response dependence can be assessed by examining the correlations between 

standardised item residuals. If data fit the model it is expected that over a reasonably 

large number of persons and items the residuals for any pair of items should not be 

correlated with each other, but be close to 0. If the correlation between two standardised 

item residuals is large relative to other pairs, the items are said to be response 

dependent. 
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RUMM2030 has more than one way to assess unidimensionality. First, a Principal 

Component Analysis (PCA) of the item residuals can be viewed. The PCA reveals if 

there is any systematic relationship between subsets of items after minimizing the 

occurrence of difficulty factors (items which appear to have commonality because they 

have a similar level of difficulty). Loadings on the first and second components can 

indicate subsets of items that might be more similar in their responses than accounted 

for by the model.  If there is a pattern, then this is indicative of multidimensionality, and 

a violation of local independence assumed by the Rasch model.  

If a PCA indicates that more than one latent trait (also referred to as underlying 

construct) is being measured (the scale is multidimensional), RUMM2030 provides an 

additional test of unidimensionality.  A t-test allows comparison of the person ability 

estimates which are derived from two subsets of items.  If more than 5% (above chance) 

of persons obtained significantly varying person estimates when compared on the two 

subtests, then multidimensionality can be inferred, the logic being that if the items all 

measure the same underlying trait, then a person‘s estimate on both subtests should be 

very similar (Marais & Andrich, 2008). 

A final way to test for unidimensionality is to use the ‗subtest‘ option in RUMM2030. 

This allows the reliability estimates of two sets of data to be compared. The first set of 

data uses the original items and estimates and assumes they are independent.  The 

second set of data combines items which are hypothesised to be dependent into a single 

polytomous item. If a comparison between the reliability values for the two data sets 

shows the second set of data to have lower reliability values, then the case for 

multidimensionality is supported (Marais & Andrich, 2008). 

 Distractor Analysis and Guessing 

When instruments use a multiple choice (MC) response format it is possible to analyse 

both the extent to which the distractor options were selected and the probability that 

respondents guessed the correct response. In this research this is relevant to the AEY 

test. 

Figure 4.8 shows the MC distractor curves output from RUMM2030 for a MC item.  

The correct answer for the item, ‗b‘, the red line, follows the curve of the model as 

expected. Option ‗a‘, a distractor item, had a 50% probability of being selected by a 

respondent at the lowest class interval.   This reduced to approximately 20% probability 
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of being selected by a respondent in the highest class interval. It is expected that the 

probability of selecting a distractor will decrease as the person location (logit) increases, 

while the probability of selecting the correct answer will increase as the person location 

increases.  When this does not occur, further analysis of the question and its possible 

responses can be carried out to try to determine the reason(s) (Marais & Andrich, 2008).   

 

Figure 4.8 Multiple Choice Distractor Curve Graph. 

The observed mean of each class interval should follow the ICC and thus the class 

interval with the lowest logit value would have the lowest observed mean, and the mean 

should increase for each class interval as the logit value increases. When this does not 

occur, it can be an indication that respondents in a class interval were guessing the 

answer to the item. Figure 4.9 shows an item where the mean of the first class interval is 

higher than predicted by the Rasch model. The item had five possible responses and 

therefore the probability of guessing the correct answer was 0.2.  The observed mean is 

higher than expected and close to 0.2, which indicates probable guessing by 

respondents. 
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Figure 4.9 An ICC Indicating Probable Guessing in the First Class Interval. 

4.5.2 Secondary Analysis of Instruments – Correlations and Cross-tabulations 

Correlations were calculated using the Statistical Package for Social Science (SPSS) 

(IBM Corp., 2011) and their statistical and practical significance (the square of the 

correlation coefficient) was determined. The raw score totals for each of the instruments 

were converted to estimates in the Rasch analyses, and this interval data was tested 

against the assumptions for parametric data. Transformations were run on any non-

parametric data to allow it to be used to calculate the Pearson Product Moment 

Correlations between all four instruments. As Pearson‘s coefficient is sensitive to 

outliers, the outlier rule was used to check the data for each instrument. When removal 

of outliers from transformed data had a significant impact on sample size, correlations 

were re-calculated using Spearman‘s non parametric calculation.  Spearman correlations 

were performed using both person estimates from RUMM2030 and student‘s raw data 

as would be used in a school setting. 

Cut-off scores were set, influenced by practices in existing literature where available, 

and children‘s raw scores from each instrument were used to re-code children into two 

categories: Identified for Gifted Provisions and Not Identified for Gifted Provisions.  

Cross-tabulations were then calculated between the personal variables gender, socio-

economic status, history of hearing issues and birth position, and the categories 

Identified for Gifted Provisions and Not identified for Gifted Provisions. A Chi Square 

test for independence (Yates continuity correlation for a 2x2 grid) was used to 

determine any association between gender, socio-economic status, history of hearing 
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issues or birth position and the children identified as gifted using each individual 

instrument. This was used to assess any bias in an individual instrument that may be 

working against minority groups.  

A final group of children was formed based on the inclusion of any student who met the 

cut-off criterion for gifted provision on any one or more of the instruments. Cross-

tabulations were calculated for the categories ‗Identified for Gifted Provisions‘ and ‗Not 

Identified for Gifted Provisions‘ against the personal variables gender, socio-economic 

status, history of hearing issues or birth position. A Chi Square test for independence 

(with Yates continuity correlation where necessary) was used to determine any 

significant association between those children identified for gifted provisions by the 

multiple assessment instrument process and the personal variables. This was used to 

assess any bias in the multiple assessment instrument process as a whole that may be 

working against minority groups.  

4.5.3 Qualitative Analysis of the Teacher PIQ 

The data from the Teacher PIQ was analysed using thematic analysis techniques. For 

each question, all comments were carefully read and categorised into common themes 

(Miles, Huberman, & Saldana, 2014).  The number and percentage of teachers whose 

comments fell into each of the identified themes was calculated. For any given question, 

teachers‘ comments could fall into more than one theme. Representative comments 

from the teachers provided examples of the identified common themes.  

 

4.6 Ethics 

The following section outlines the specific steps taken to ensure ethical conduct during 

the implementation of this research in relation to The University of Western Australia, 

the Department of Education (DoE), and parents and children.  This section is detailed 

due to the young age of the children who were the focus of the study. All participants in 

this research were fully informed about the research and made aware that participation 

was voluntary and that they could choose to remove themselves from the research 

sample. Due to the age of the children, their participation was endorsed by their parents, 

whose signed consent included acknowledgement of having discussed the research with 

their child. Information about the aims, methods, and benefits and risks associated with 

the research were outlined both verbally and in writing to principals, teachers and 
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interested parents. The teachers‘ script for the AEY Test also included an explanation 

for the children as to why they were sitting the test. 

 

All information was collected and recorded accurately to ensure the integrity of the data 

was maintained. Confidentiality of results was maintained by data being stored on 

password protected computers or in locked cupboards. Anonymity was assured through 

publication without any identifying reference to any individual child, teacher or school.   

 

4.6.1 The University of Western Australia 

This research was approved through the Human Research Ethics Committee of The 

University of Western Australia. The ethics approval reference number was 

RA/4/1/4776. 

 

4.6.2 The Department of Education  

The DoE was approached via its ethics approval process for permission to conduct 

research on DoE sites. Permission was granted via a letter from Mr Alan Dodson, 

Director, Evaluation and Accountability, dated 23/06/2011, approval reference number 

D11/0317217. The department and its district offices were able to request summary 

information relating to this research, where providing this information did not disclose 

the identities of any individual school or participant. All information remained coded.  

 

Principals who showed an interest in participating in the research had a meeting with 

the researcher to discuss the research and ask questions. School principals participating 

in this research were provided with the following documentation: Information Sheet and 

Consent Form for School Principals (see Appendix G), ‗Working with Children‘ 

identification for both the researcher and one of her supervisors, and a letter granting 

permission to conduct research on DoE sites (see Appendix H). The identity of 

participating schools was and continues to be protected. 

 

On completion of the research, participating schools were provided with a simplified 

overview of the results for all the participating Year 1 children individually and as a 

cohort. This was prepared as tables and graphs and based on percentages of children and 

percentile rankings. Individual student information was released to teachers via their 
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principal. Prior consent was sought from parents to release this information as outlined 

in Section 4.6.3. 

 

Teachers were provided with the following documentation: Information Sheet and 

Consent Form for Teachers (see Appendix I).  These documents ensured teachers were 

informed that participation was completely voluntary and they could withdraw from the 

process at any time. It was stated that teachers should not feel obliged to participate due 

to perceived pressure from any other party. A contact phone number and email address 

were provided on the Information Sheet should teachers require any clarification from 

the researcher about the research. Teachers had access to both the AEY Test and 

Raven‘s CPM results for all Year 1 children in their class who sat the tests. The 

teachers‘ information was not coded as permission to release this information to the 

classroom teacher was obtained prior to the research commencing. Teachers found to be 

teaching a gifted child or children were provided with resources in the form of the 

Gifted Education Research and Resource Information Centre (GERRIC) teacher 

development modules (Gross, 2004b, 2004d; Merrick & Targett, 2004a, 2004b, 2004c). 

 

4.6.3 Parents and Children 

Parents were provided with an Information Sheet for Parents and Consent Form for 

Parents and Children (see Appendix J). The information sheet informed parents of their 

right to request their child‘s individual test results as a percentile ranking. Parents were 

informed that the survey information that they submitted should be as accurate as 

possible as falsified or inflated information could lead to inappropriate curriculum 

provision, which could be detrimental to their child. Parents were informed that placing 

any pressure on a child relating to the test could be detrimental to the child and impede 

the child‘s performance. Parents whose children tested in the superior and very superior 

range on the CPM were provided with contact information for the Gifted and Talented 

Children‘s Association (GATCA) of WA.  This information was provided by GATCA 

with full knowledge of its purpose.  In signing the consent form, parents gave 

permission for their child‘s results to be released to their classroom teacher, via the 

principal.  Further, in signing the consent form parents acknowledged that they had 

discussed the research with their child and that their child had indicated that they were 

willing to participate. 
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No child was forced by any adult to sit any test if they were not willing. Any child who 

appeared uncomfortable during any test was allowed to cease at any time.  On one 

occasion a child‘s discomfort was observed and that child was immediately removed 

from the testing environment.  The teacher was advised that it was not appropriate to try 

to ‗convince‘ the child to complete the test. The child re-joined the group of children 

who had nominated not to sit the test. No child sat any test without full parental 

informed consent. The purpose of the test was made clear to the children using age 

appropriate language. For example; ―This test is to help me (the teacher) to teach you 

better by finding out what you already know.‖ This information appeared in the AEY 

Test administration script. 

 

The AEY Test development ensured approximately 50% of the test was able to be 

completed correctly by an average Year 1 student, thereby ensuring a level of success 

for all children. The test had standardised administration procedures, including the 

teacher reading all questions to the children. Consumable tests were used to avoid 

transcription error. Children‘s AEY Test results and Raven‘s CPM results were released 

to the classroom teacher with prior consent from parents. Children‘s AEY Test and 

Raven‘s CPM results were released to parents on request in the form of a percentile 

ranking. Children were able to sit the AEY Test in their first language upon request. No 

requests were received. 

 

4.7 Conclusion 

This chapter described the methodology used in the development, implementation and 

validation of the multiple assessment instrument approach used to identify intellectually 

gifted 6- and 7-year-old children in the classroom. Data were collected during 2010 and 

2011 from 179 6- and 7-year-old children (Year 1) across six metropolitan schools in 

one public education district of Perth in Western Australia, their parents, and their 17 

teachers. The sample included approximately equal numbers of male and female 

children from both urban and semi-rural settings and predominately middle and high 

socio-economic backgrounds. The nature of the research resulted in a self-selecting 

group of participants. 

 

Four assessment instruments were used in this research: GCPQ and GCTQ as the 

subjective instruments and the AEY Test and Raven‘s CPM as the objective 
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instruments. The first three instruments were specifically developed and their 

psychometric properties established as part of this research. Both the GCPQ and GCTQ 

were designed to measure intellectual giftedness as defined by the Columbus Group. 

The AEY Test was designed to measure intellectual giftedness through achievement. 

Raven‘s CPM was used as a measure of ‗g‘. Each child completed the AEY Test and 

CPM, their parent completed the GCPQ and their teacher completed the complimentary 

GCTQ. Teachers also completed the Teacher PIQ to determine the advantages and 

limitations of the multiple assessment instrument process in the classroom context. 

 

Data analysis was separated into three parts; two relating to the gifted identification 

instruments and one relating to the teachers‘ views of the process. The analysis of the 

gifted identification instruments was divided into a primary and secondary analysis. In 

the primary analysis descriptive statistics were calculated for all four instruments, while 

the Rasch model of modern test theory was used to determine the psychometric 

properties of GCPQ, GCTQ and the AEY Test. This included reliability (Person 

Separation Index (PSI) and Cronbach‘s alpha where possible), Fit statistics, DIF and 

Dimensionality. The secondary analysis of the gifted identification instruments involved 

calculating correlations to investigate the relationships between the instruments, and 

cross-tabulations and Chi Square tests of independence to determine if any significant 

relationships existed between the students identified as gifted and the personal variables 

of gender, socio-economic status, history of hearing issues or birth position. The third 

part of the data analysis related to the teachers‘ views of the process through a 

qualitative thematic analysis of the responses from the Teacher PIQ. The following 

chapter presents the results of these three major analyses. 
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Chapter 5  

Results 

 

5.1 Introduction 

This chapter outlines the results of the data analysis for each of the five instruments: the 

AEY Test, GCTQ, GCPQ, Raven‘s CPM and the Teacher PIQ. The primary analysis of 

the four instruments used in the multiple assessment instrument identification process is 

initially presented. This consists of the descriptive statistics and Rasch analysis of 

psychometric properties. This is followed by the secondary analysis of these four 

instruments including the correlations between each instrument and the Chi Square tests 

and cross-tabulations as indications of independence between the personal variables and 

those children identified as gifted. Finally, the analysis of the Teacher PIQ is presented.  

  

5.2 Achievement in the Early Years Test (AEY Test) 

The AEY Test was administered to 184 Year 1 students during the third term of the 

school year. It consisted of 23 questions with a possible 24 marks. The development of 

the AEY Test was discussed in Chapter 4.  Two analyses were needed to analyse the 

AEY Test. First, in order to determine the item estimates in the Rasch analysis, 

questions which were not answered were left blank instead of being scored zero. This 

was to ensure that items were not estimated to be more difficult than they actually were. 

Second, in order to determine the person measures, unanswered questions were scored 

zero, i.e. as incorrect.  

 

5.2.1 Descriptive Statistics 

Figure 5.1 shows the raw scores of the 184 students who sat the AEY Test before the 

responses were analysed with the Rasch model. The similarity between the mean, 13.5, 

and median, 13, suggests that the sample has a symmetrical or standard distribution. 

The distribution is centred very slightly to the right, indicating that slightly more than 

half the students could answer 50% of the questions correctly. The standard deviation of 

2.6 indicates that approximately 76% of students‘ results clustered within one standard 

deviation (SD) of the mean. Two SDs accounts for approximately 98% of the students.  

The students‘ results can therefore be said to cluster around the centre point, limiting the 

spread of results. 
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Figure 5.1 Graph of the Number of. Students to Achieve Each Score on the AEY Test. 

5.2.2 Item Locations 

Ideally, test items should be placed in a test in order of difficulty, starting with easier 

items.  As discussed in Chapter 4, items in the AEY Test were placed in order based on 

the responses of a Year 3 state wide cohort.  The numeracy questions were originally 

placed in order within the test paper based on the percentage of Year 3 children that 

answered them correctly, followed by the Year 5 questions.  The literacy questions were 

treated in the same manner and placed from simple through difficult within the literacy 

section of the test.  

   

Table 5.1 contains both the percentage correct from the raw scores for the Year 3 group 

(column 1) and the research sample (column 3) and the item locations from the Rasch 

analysis for the research sample (column 5). The percentage correct by the Year 3 group 

correlated highly with the percentage correct by the Year 1 research sample (0.89). The 

Rasch item locations also correlated highly with the percentage correct by the Year 3 

group (-0.83). The item locations in Table 5.1 show that the questions generally 

progressed from simple to difficult, or single to double digits, within each area of 

numeracy and literacy. The progression, however, was not perfect.  Of considerable 

difference was Question 7 which was answered correctly by 94% of Year 1 students in 

the sample, but only 87% of Year 3 students in the previous state cohort. Question 20 

was also easier for the Year 1 research sample than predicted by the Year 3 results. 
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Questions 12, 13 and 15 were more difficult for the Year 1 research sample than 

expected.  

Table 5.1 Item Locations for the AEY Test 

 

5.2.3 Person/Item Alignment and Reliability 

In Figure 5.2 the red, top histogram represents the number of persons with each Rasch 

estimate of ability (in logits) and the blue, bottom histogram represents the Rasch 

difficulty estimate for each item (also in logits). It can be seen from Figure 5.2 that the 

AEY Test was reasonably well targeted. Item 2 was removed as extreme, having a 

100% correct response rate. No persons were removed as extreme, with no student 

receiving a score of zero or a maximum score of 24. A high test ceiling was important 

given the purpose of the test, and this was achieved.  

 

Year 3 

State  

% Correct    

 

Original Question 

Placement 

Year 1 

Research 

Sample 

% 

Correct 

Question 

Order 

based on % 

Correct 

Year 1 

Research 

Sample Item 

Locations from  

Rasch Analysis 

Question 

Order based  

on Item 

Location 

99 Numeracy (N)1 99 2 -4.952 2 

98 N2 100 1 extreme 1 

98 N3 96 3 -2.698 3 

92 N4 85 8 -1.253 8 

91 N5 93 5 -2.113 6 

88 N6 74 11 -0.666 11 

87 N7 94 4 -2.415 4 

82 N8 86 7 -1.443 7 

80 N9 31 15/16 1.267 16 

77 N10 39 14 0.968 14 

63 N11 40 13 0.906 13 

53 N12 18 20/21 2.19 21 

39 N13 18 20/21 2.122 20 

32 N14 22 18/19 1.765 18 

53 N15 10 23 2.785 23 

40 N16 22 18/19 1.774 19 

46 N17 31 15/16 1.237 15 

97 Literacy (L)1 (18) 76 10(L3) -0.676 10 

98 L2 (19) 78 9(L2) -0.957 9 

97 L3 (20) 92 6 (L1) -2.17 5 

43/ 52  L4 (21) 51/24 12(L4) 0.515 12 

38  L5 (22) 15 22(L6) 2.328 22 

41 L6 (23) 27 17(L5) 1.485 17 
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Figure 5.2 Person-Item Distribution Graph for the AEY Test from RUMM2030. 

The majority of students could engage in and correctly answer all of the questions to the 

left of 0 logits. The majority of students could accurately respond to 11 (including 

Question 2) of the original 23 questions. This was another important element in the 

targeting as it was not ethical to have any Year 1 student unable to engage in the test. As 

described in Chapter 4, the AEY Test was designed with the intent that an ‗average‘ 

Year 1 student would be able to correctly answer 50 % of the questions. On analysis 

96% of students answered 48% of questions correctly, 38% of students answered 60% 

of questions correctly and 0.05% of students answered 82% of questions correctly.  

 

The strength of the Rasch approach is that the item and person locations are estimated 

on the same scale. This allows for the direct assessment of how well items are targeted 

to the sample.  While Figure 5.1 suggests a reasonable distribution, Figure 5.2 shows 

that in directly comparing items and persons on the same scale there is a clear gap in 

items around the zero logits point. This is possibly causing the clustering of students in 

the middle of the red person frequency histogram, as they are unable to be separated by 

the existing questions. Rasch analysis calculated the person separation index (PSI) for 

the AEY Test at 0.46 (see Table 5.2). This is a measure of how well the students are 

spread or separated out by the test and indicative of the internal consistency reliability 

of the scale. As supported by the descriptive statistics and the person-item location 
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distribution histogram, the AEY Test had a low ability to separate students and they 

clustered around the centre. 

 

5.2.4 Summary Statistics 

Table 5.2 shows the summary statistics from RUMM 2030 for the AEY Test.  The mean 

and SD of the Fit Residual for the items indicates no misfit as the mean is close to 0 and 

the SD close to 1. Similarly, the overall fit of the persons to the model indicates no 

misfit. The overall Chi Square probability also shows no misfit to the model. The 

aforementioned PSI was calculated at 0.46 indicating that the power of these tests of fit 

is low. This means that there may be misfit that cannot be detected by these tests. 

Coefficient alpha was calculated at 0.49 by scoring unanswered questions as zero, i.e. as 

incorrect. 

 

Table 5.2 Summary Statistics Output for AEY Test from RUMM2030 

ITEMS 

 Location Fit Residual 

Mean 0.0000 -0.2675 

Std. Dev. 2.0514 0.7891 

PERSONS 

 Location Fit Residual 

Mean 0.5090 -0.2763 

Std. Dev. 0.7615 0.6667 

RELIABILITY 

PSI 0.46 

Cronbach‘s Alpha Not available due to incomplete data 

FIT 

Total Item Chi Square 56.0283 

Degrees of Freedom 44 

Chi Square Probability 0.105516 

 

 

5.2.5 Data Fit to the Model 

Rasch modelling allows for the analysis of how well individual items and individual 

persons fit the theoretical model. Two measures of fit, the Fit residual and the Chi 

Square fit statistics are provided for each question in the AEY Test, along with an Item 

Characteristic Curve (ICC) graph. If an item fits the model, the item Fit residuals have 

values between -2.5 and 2.5. Where an item has a Chi Square probability value of less 

than 0.05 it can be taken to indicate misfit; however, to avoid making a type one error 

the Bonferroni adjustment has been used (Bland & Altman, 1995). For the analysis of 

the Chi Square probability, the level to indicate significance and therefore misfit is a 
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probability less than 0.002273 (0.05/22 items). Table 5.3 shows the Fit residuals and 

Chi Square probability values of each item in the AEY Test.  After the Bonferroni 

adjustment, no items show misfit. The aforementioned PSI of 0.46, however, would 

make misfit difficult to detect. 

 

Table 5.3 Fit Statistics for AEY Test from RUMM2030. 

Item Fit Residual Chi Square 

Prob. (2DP) 

N1 -0.566 0.78 

N3 -0.547 0.27 

N4 -0.185 0.18 

N5 -0.224 0.75 

N6 -0.511 0.35 

N7 -0.622 0.82 

N8 -0.43 0.73 

N9 -0.48 0.79 

N10 -1.671 0.02 

N11 -0.466 0.13 

N12 -1.454 0.14 

N13 -1.25 0.04 

N14 0.723 0.76 

N15 -0.289 0.79 

N16 -0.276 0.65 

N17 1.724 0.10 

L18 0.865 0.05 

L19 -0.135 0.65 

L20 -0.812 0.81 

L21WR 1.013 0.28 

L22WR -0.304 0.53 

L23 0.009 0.06 

 

 

Because the statistical tests of fit have a low power due to the low PSI misfit was also 

investigated graphically through ICC graphs. The misfit of item 10  in Figure 5.3 

appears to be strongly influenced by the poor performance of the first class interval, the 

lower ability students.  These students found this question more difficult than predicted 

by the model. This misfit was not statistically significant as it was not supported by the 

Fit residual or Chi Square probability after the Bonferroni adjustment. 
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Figure 5.3 ICC Graph for Item 10 Showing Over-Discrimination and Potential Misfit to the Model. 

 

The graphical misfit of item 13 shown in Figure 5.4 appears to be strongly influenced 

by the strong performance of the third class interval, the high ability students. These 

students found this question to be easier than the model predicted. This misfit was not 

significant as it was not supported by the Fit residual or Chi Square probability after the 

Bonferroni adjustment. Neither question 10 nor question 13 were removed from the 

AEY Test as a result of misfit to the model.   

 

Figure 5.4 ICC Graph for Item 13 Showing Over-Discrimination and Potential Misfit to the Model. 
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5.2.6 Violations of Local Independence 

The low PSI (0.46) identified in the summary statistics could be attributed to a lack of 

uni-dimensionality in the test.  As the test included both literacy and numeracy 

questions, a lack of uni-dimensionality was a realistic possibility. Three tests of 

dimensionality were conducted: the Principal Component Analysis (PCA) of residuals,  

a t-test analysis and  a sub-test analysis.  

Table 5.4 provides a summary of the results of the Principal Component Analysis of the 

residuals. A large difference between the first two Eigenvalues in the PCA, relative to 

the difference between the other principal components, can indicate that an instrument 

is not uni-dimensional. For the AEY Test, these values were 1.965 and 1.652 

respectively, showing no large relative difference. 

Table 5.4 Principal Component Summary for the AEY Test from RUMM2030 

PC Eigen Percent CPercent StdErr 

PC001 1.965 8.93% 8.93% 0.267 

PC002 1.652 7.51% 16.44% 0.224 

PC003 1.619 7.36% 23.80% 0.212 

PC004 1.535 6.98% 30.78% 0.208 

PC005 1.413 6.42% 37.20% 0.188 

PC006 1.285 5.84% 43.04% 0.169 

PC007 1.172 5.33% 48.37% 0.156 

PC008 1.128 5.13% 53.50% 0.151 

PC009 1.085 4.93% 58.43% 0.143 

PC010 1.015 4.61% 63.04% 0.135 

PC011 0.962 4.37% 67.41% 0.129 

PC012 0.933 4.24% 71.65% 0.125 

PC013 0.843 3.83% 75.48% 0.113 

PC014 0.842 3.83% 79.31% 0.11 

PC015 0.804 3.66% 82.97% 0.106 

PC016 0.753 3.42% 86.39% 0.103 

PC017 0.73 3.32% 89.71% 0.096 

PC018 0.661 3.00% 92.71% 0.09 

PC019 0.607 2.76% 95.47% 0.085 

PC020 0.55 2.50% 97.97% 0.078 

PC021 0.42 1.91% 99.88% 0.068 

PC022 0.026 0.12% 100.00% 0.038 

 

Loadings on the first and second components can indicate subsets of items that might be 

more similar in their responses than accounted for by the model.  Table 5.5 shows the 

principal component loadings for PC1 for the AEY Test, with items sorted according to 

PC1. The principal component loadings show two distinct groupings of items, those 

with positive loadings (items 21 through 3) and those with negative loadings (items 14 

through 10) on PC1.  While items will always load either positive or negative the 
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potential pattern among the residuals highlighted in Table 5.5, where all the literacy 

questions loaded positively, meant no clear conclusions could be drawn for the PCA 

and further analysis was required. 

 

Table 5.5 Principal Component (PC) Loadings for the AEY Test Sorted by PC1 (PC 1 only). 

Item PC1 

L21WR 0.668 

N15 0.396 

L22WR 0.346 

N1 0.317 

N5 0.274 

L18 0.161 

L19 0.161 

L20 0.16 

L23 0.159 

N8 0.08 

N3 0.016 

N14 -0.014 

N17 -0.021 

N4 -0.025 

N16 -0.201 

N7 -0.236 

N12 -0.24 

N13 -0.243 

N9 -0.33 

N6 -0.382 

N11 -0.438 

N10 -0.545 

 

A further test of dimensionality in RUMM2030 is a paired t-test for each person to test 

whether there is a significant difference in the person ability estimates which are 

derived from two subsets of items.  If more than 5% (above chance) of persons obtained 

significantly varying person estimates when compared on the two subtests, then it can 

be inferred that the test is not uni-dimensional (Marais & Andich, 2008). The t-test was 

run using the two sets of items identified by the PC1 loadings in Table 5.5. Items 21-3 

formed subtest 1 (LIT), while items 14-10 formed subtest 2 (NUM). Table 5.6 shows a 

summary of the t-test analysis. As shown in Table 5.6, the percentage of students with 

statistically significant differences in person estimates was 11.4% supporting the 

hypothesis that the AEY Test is not uni-dimensional. 
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Table 5.6 Summary of T-test Analysis for Subtest Pair Lit-Num 

Test Subset Pair No. <5% No. <1% PerC<5% PerC<1% Total 

1 LIT;NUM 21 6 11.41% 3.26% 184 

 

A final test of dimensionality was conducted in the form of a sub-test analysis in 

RUMM2030. The original analysis uses the original items and assumes they are 

independent.  The second (sub-test) analysis combines items which are hypothesised to 

be dependent into a single polytomous item. If a comparison between the reliability 

values for the two analyses shows the second sub-test analysis to have lower reliability 

values, then the case for multi-dimensionality is supported (Marais & Andrich, 2008). 

Table 5.7 shows the results of the sub-test analysis for the AEY Test. The large drop in 

the PSI value between the original analysis and the sub-test analysis provides evidence 

that the AEY Test is not uni-dimensional. The A value of 0.25, which is the error 

adjusted correlation between the two analyses, shows that there is a low correlation 

between the two. 

 

Table 5.7 Sub-test Analysis from RUMM2030 

 Original Analysis Sub-Test Analysis A Value 

PSI 0.46379 0.11804 0.25455 

 

Two of the three tests of uni-dimensionality performed on responses to the AEY Test 

indicate that the test is not uni-dimensional. This dimensionality will have influenced 

the PSI and is a partial explanation for the low 0.46 calculated. 

 

5.2.7 Differential Item Functioning 

Differential Item Functioning (DIF) considers how items operate across different 

personal variables. The personal variables available for analysis of DIF on the AEY 

Test were gender, the index of cultural and socio–economic advantage (ICSEA), non-

verbal IQ and school of origin. The number of levels and resultant small group sizes 

prevented meaningful DIF analysis of the ‗non-verbal IQ‘ and ‗school of origin‘ 

personal variables.  

 

ICC graphs allow for the visual inspection of how items operate across different 

personal variables. This visual representation of DIF may be confirmed statistically 
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through an ANOVA of the residuals.  ANOVA is used to determine if there is a 

statistically significant difference among the mean residuals for the person variable 

being considered. RUMM2030 calculates both an F ratio and an F ratio probability. An 

F ratio greater than 1 is indicative of a potential real difference in group means. The 

Bonferroni adjustment was calculated (0.05/66 items) resulting in an F ratio probability 

less than 0.0007580 being indicative of a statistically significant difference in group 

means on an item.  The ICC graphs were analysed for each item and personal variable, 

followed by the ANOVA results. 

 

Gender 

In analysing the ICC graphs for gender, items 5 and 9 showed potential DIF. Figure 5.5 

shows the ICC graph for item 5 and personal variable gender which suggests a potential 

uniform DIF in favour of females. 

 

Figure 5.5 ICC Graph for Item 5, AEY Test: Means of Three Class Intervals of Males and Females 

Exhibiting Uniform DIF. 

Figure 5.6 shows the ICC graph for item 9 and personal variable gender. This graph 

suggests a potential uniform DIF for item 9, this time in favour of males.  
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Figure 5.6 An ICC Graph for Item 9, AEY Test: Means of Three Class Intervals of Males and 

Females Exhibiting Uniform DIF. 

 

Table 5.8 summarises the ANOVA results for gender DIF. Seven items are highlighted 

in yellow where the F ratio is greater than 1.0, indicating a potential real difference in 

the means of the two genders on the items. Items 5 and 9 had the smallest F ratio 

probabilities. Item 5 shows the children a coffee mug and four other containers: a 

wheelie bin, a water jug, a tea spoon and a bucket. The question asks, ―Which one of 

these holds less than the coffee mug?‖ Females consistently outperformed males on this 

question, across all three class intervals, as shown in Figure 5.5. Item 9 presents the 

number pattern 3, 6, 9, _, 15, _, 21 and asks the students, ―What numbers are missing 

from this pattern?‖ Males consistently outperformed females on this question, across all 

three class intervals, as shown in Figure 5.6. Neither item 5 nor 9 had F ratio 

probabilities at the Bonferroni level of significance. As the ANOVA results did not 

support the DIF indicated on the ICC gender graphs, neither item was removed based on 

DIF. 
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Table 5.8 ANOVA Output for AEY Test, gender, from RUMM2030 

Item F Ratio F Ratio 

Prob. 

N1 0.969 0.326 

N3 0.097 0.756 

N4 0.083 0.773 

N5 3.921 0.049 

N6 0.323 0.571 

N7 0.046 0.830 

N8 1.024 0.313 

N9 3.616 0.059 

N10 2.630 0.107 

N11 2.671 0.104 

N12 1.823 0.179 

N13 0.005 0.946 

N14 0.008 0.929 

N15 1.875 0.173 

N16 0.234 0.629 

N17 0.085 0.771 

L18 0.795 0.374 

L19 0.054 0.816 

L20 0.002 0.966 

L21WR 0.646 0.422 

L22WR 0.362 0.548 

L23 0.031 0.861 

 

ICSEA 

ICSEA was divided into three categories for analysis: low (more than one SD below the 

mean ICSEA), moderate (between 1 SD below and 1SD above the mean ICSEA) and 

high (more than one SD above the mean ICSEA). Due to the response rates from one 

participating school, low ICSEA students only represented approximately 5% of the 

entire sample.  When considering the ICC graphs for ICSEA DIF it was important to 

recognise that small changes in the performance of low ICSEA students would result in 

large visual difference on the ICC ICSEA graphs for that group. The resultant groups 

for analysis were low ICSEA (n=10), moderate (n=90) and high (n=84). This effect can 

be seen in Figure 5.7 where the performance of a single student in the first class interval 

distorts the visual inspection of DIF on the ICC graph. The small group influence made 

meaningful analysis of ICSEA DIF improbable. 
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Figure 5.7 ICC, ICSEA Graph for Item 1 Showing a Large Difference in Performance for Low 

ICSEA Students in the First Class Interval. 

 

Table 5.9 presents the ANOVA output for ICSEA. Both Questions 1 and 13 have high F 

ratios and F ratio probabilities below 0.000758 (Bonferroni level).  The effect of the 

small numbers in the low ICSEA group has influenced these statistics. No other 

questions had F ratio probabilities below the Bonferroni adjustment level. No items 

were removed based on ICSEA DIF. 

 

Table 5.9 ANOVA Output for the AEY Test, ICSEA, from RUMM2030 

 

 

 

 

 

 

 

 

 

 

 

 

 

Item F Ratio F Ratio 

Prob. 

N1 9.400 0.0001 

N3 1.769 0.173 

N4 0.214 0.806 

N5 0.185 0.830 

N6 3.247 0.041 

N7 0.754 0.471 

N8 1.425 0.243 

N9 0.116 0.890 

N10 5.569 0.004 

N11 6.777 0.001 

N12 1.721 0.181 

N13 7.743 0.0006 

N14 3.057 0.049 

N15 1.595 0.205 

N16 0.127 0.880 

N17 2.667 0.072 

L18 0.988 0.374 

L19 1.399 0.249 

L20 0.810 0.446 

L21WR 6.468 0.001 

L22WR 0.033 0.966 

L23 0.069 0.932 
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Non-Verbal IQ 

The non-verbal IQ personal variable was recorded against four categories for the 

sample: not-gifted (below 115), mildly gifted (115-129), moderately gifted (130-144) 

and highly gifted (145-159) (Gross, 2000).  Because of the rarity of giftedness in the 

population, even with the effect of self-selecting participants, the number of students in 

the highly gifted category was very small and the groups were not equal in size: not-

gifted (89), mildly gifted (56), moderately gifted (30) and highly gifted (9). The unequal 

groups formed for this personal variable prevented meaningful analysis and no 

meaningful conclusions can be drawn. The ANOVA results for the personal variable 

‗non-verbal IQ‘ can be found at Appendix K. 

 

School of Origin 

The number of levels (6) in this analysis caused small groups to be formed which 

prevented meaningful analysis and no meaningful conclusions could be drawn. The DIF 

for the personal variable ‗school of origin‘ had one question, 11, which showed uniform 

differential functioning across all three class intervals for one school. The ICC for 

personal variable ‗school of origin‘ for this item can be found at Appendix L. 

 

5.2.8 Guessing and Distractor Analysis  

When instruments use a multiple choice (MC) response format it is possible to analyse 

both the probability that respondents guessed the correct response and the extent to 

which distractor responses were selected. Presented below are those questions for which 

guessing could have caused unexpected results; i.e. results that do not fit the model. 

These are followed by questions in the AEY Test where the results of the distractor 

analysis were not as expected. 

 
Guessing 

The observed mean of each class interval should follow the ICC and thus the class 

interval with the lowest logit would have the lowest observed mean, and the mean 

should increase for each class interval as the logit increases. Table 5.10 shows the 

location (in logits) of each class interval and its associated mean for item 18.  Figure 5.8 

shows where the means for each class interval sit in comparison to the plot predicted by 

the model for item 18. The observed mean for the first class interval is higher than 
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expected at 0.73 (model predicts approximately 0.60), while the means for the 

remaining two class intervals are lower than expected at 0.75 and 0.85 respectively.  

Table 5.10 Class Interval Means for Item 18 

Item 18 

Class Interval Location Class Interval Mean 

-0.271 0.73 

0.605 0.75 

1.432 0.85 

 

 

Figure 5.8 ICC Graph for Item 18 Showing Possible Guessing in the First Class Interval. 

Based on the predicted and observed means for the first class interval it is possible that 

students in the first class interval guessed the correct answer to Question 18. It is also 

possible that the question underdiscriminates between the class intervals. Guessing is 

more likely to occur for difficult questions and Question 18 was estimated to be -0.676 

logits (see Table 5.1). Because Item 18 was not a difficult question the argument that 

the question underdiscriminates, rather than exemplifies guessing, is strengthened. From 

the ICC plots of all the other items there was no evidence that guessing played a role in 

the responses to the AEY Test. 

Distractor Analysis 

It is expected that the probability of selecting a distractor will decrease as the person 

location estimate (in logits) increases, while the probability of selecting the correct 
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answer will increase as the person location estimate (in logits) increases.  The correct 

response category should follow the curve predicted by the model.  

 

As the numeracy questions become difficult there is a pattern of students selecting 

singular distractor items.  Item 13, the third most difficult question at 2.122 logits, 

supports this trend.  With an apparent lack of understanding of the concept of area, 

between 40% and 50% of students consistently chose the distractor option B, a shape 

large by height but not by area, across all three class intervals. This is illustrated on the 

Multi Choice Distractor Curve Graph for item 13 (Figure 5.9). 

 

Figure 5.9 Distractor Curves Graph for Item 13 Showing the Consistent Selection of Distractor ‘B’ 

Across all Three Class Intervals. 

 

The same is true for item 12, Figure 5.10, which was the second most difficult question 

at 2.19 logits. More than 50% of students across all three class intervals consistently 

selected option C.  Item 12 was a numeracy question requiring students to read the time 

on an analogue clock. Distractor option C was the option which contained both of the 

numbers which the clocks hands were either pointing to or headed towards. The correct 

answer used the terminology ―nine-thirty‖ and participating teachers indicated that the 

children were more familiar with the terminology ―half-past nine‖ at Year one level. 
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Figure 5.10 Distractor Curves Graph for Item 12 Showing the Consistent Selection of Distractor 

‘C’ Across all Three Class Intervals. 

 

5.2.9 AEY Test Analysis Summary 

Even though there were some differences, the Rasch item difficulties correlated highly 

with the Year 3 groups‘ percentage correct on the same questions. In general, the items 

in the AEY Test progressed from easy to more difficult questions within the two 

sections (Numeracy and Literacy). The test was reasonably well targeted. As described 

in Chapter 4, the AEY Test was designed with the intent that an ‗average‘ Year 1 

student would be able to correctly answer 50% of the questions. This was achieved for 

the majority of students, with 96% of students answering at least 48% of questions 

correctly. The AEY Test had a low ability to separate students, and they clustered 

around the centre. There was a gap in items around zero logits, resulting in a clustering 

of students in the middle that were unable to be separated by the existing questions.  

This is reflected in the low PSI of reliability, 0.46. 

 

Items and persons fitted the model. However, because of the low reliability the power to 

detect misfit to the Rasch model was low. A possible reason for the low reliability index 

is the multi-dimensional structure of the test, which consisted of both Numeracy and 

Literacy items. The hypothesis that the AEY Test is not uni-dimensional is supported by 

two of the three tests of uni-dimensionality. The AEY Test questions functioned 

indifferently for the personal variable gender, while small and/or uneven groups 

prevented meaningful DIF analysis of the other available personal variables. There was 
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no evidence of guessing on any questions. Questions with distractor options showing 

consistent selection across all three class intervals were analysed and reasoning was able 

to be inferred. 

 

5.3 Gifted Characteristics Parent Questionnaire (GCPQ) 

The GCPQ was administered to 194 parents of Year 1 students. It consisted of 19 

questions and three response categories: yes, no and don‘t know. Yes was scored 1, No 

was scored 0 and don‘t know was scored 0. The development of the GCPQ is discussed 

in Chapter 4.  

 

5.3.1 Descriptive Statistics 

Figure 5.11 shows the raw scores for 194 children whose parents scored them on the 

GCPQ. Extreme scores existed with four persons scoring zero and one person scoring 

19. The similarity between the mean, 7.71, and median, 7, suggests that the sample has 

a symmetrical or standard distribution. The distribution is centred to the left, indicating 

that the majority of students had positive responses for less than half of the questions. A 

SD of 3.98 resulted in approximately 65% of student‘s results being found within one 

SD of the mean and 98% within two SDs.  The student‘s results can therefore be said to 

be reasonably spread and close to a normal distribution.   

 

Given the low occurrence of gifted children in the population (2-3% above IQ130), the 

mean performance on the GCPQ would be expected to be low.  Children identified 

positively in three-quarters or more of the descriptors in parent questionnaires have been 

found to be potentially gifted (Silverman, n.d.-a). Against this criterion, 16 students 

would be highlighted, which represents approximately 8% of the tested population.  

This supports the hypothesis that the research group was self-selecting. 
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Figure 5.11 Graph of the No. of Students to Achieve Each Score on the GCPQ. 

5.3.2 Person/Item Alignment and Reliability 

In Figure 5.12 the red, top histogram represents the number of persons with each 

estimate of ability (in logits) and the blue, bottom histogram represents the difficulty 

associated with each item (also in logits). It can be seen from Figure 5.12 that the 

GCPQ was reasonably well targeted. Six persons had extreme scores. They are shown 

on Figure 5.12, but were excluded in the Rasch analysis. Directly comparing items and 

persons, there is no large gap in the item distribution along the scale. However, more 

items between 0 and approximately 1.3 logits may have further helped to separate the 

persons. 

 

Figure 5.12 Person-Item Distribution Graph for the GCPQ (RUMM 2030). 
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5.3.3 Summary Statistics 

Table 5.11 is a summary of the descriptive statistics from RUMM2030 for the GCPQ.  

The mean Fit residual for the items indicates no misfit as the mean is close to 0 and the 

SD close to 1. Similarly, the overall fit of the persons to the model indicates no misfit. 

The overall Chi Square probability, 0.0000002, shows misfit to the model. This misfit is 

further investigated in Section 5.3.4. The PSI was calculated at 0.70, indicating that the 

power of the tests of fit is good. Cronbach‘s alpha was calculated at 0.75. 

 

Table 5.11 Summary Statistics Output for GCPQ from RUMM2030 

ITEMS 

 Location Fit Residual 

Mean 0.00 -0.4751 

Std. Dev. 1.3237 1.5103 

PERSONS 

 Location Fit Residual 

Mean -0.087 -0.3694 

Std. Dev. 1.3300 0.9289 

RELIABILITY 

PSI 0.70662 

Cronbach’s Alpha Not available 

FIT 

Total Item Chi Square 92.1922 

Degrees of Freedom 38 

Chi Square Probability 0.000002 

 

 

5.3.4 Data Fit to the Model 

For the analysis of the Chi Square probability, the level to indicate significance and 

therefore misfit is a probability less than 0.002632 (0.05/19). Table 5.12 shows the Fit 

residuals and Chi Square probability values for each item in the GCPQ.  After the 

Bonferroni adjustment, item 3 (Understands topics at a deeper level than children their 

own age) and item 16 (Daydreams and seems lost in another world) show misfit to the 

model against both fit statistics. The aforementioned PSI of 0.70 indicates a good ability 

to detect fit.  
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Table 5.12 Fit Statistics for GCPQ from RUMM2030. 

Item Fit Resid. Chi –Square 

Prob. 

I0001 2.353 0.262 

I0002 -0.514 0.309 

I0003 -3.138 0.001 

I0004 -1.111 0.304 

I0005 -1.571 0.095 

I0006 -2.265 0.014 

I0007 0.038 0.714 

I0008 -1.396 0.041 

I0009 -2.431 0.013 

I0010 -1.677 0.193 

I0011 0.667 0.200 

I0012 0.387 0.233 

I0013 1.49 0.078 

I0014 -0.204 0.962 

I0015 -0.52 0.427 

I0016 2.322 0.0001 

I0017 -0.783 0.284 

I0018 -0.983 0.276 

I0019 0.309 0.279 

 

Further analysis of the misfit of these two items can be investigated graphically, through 

the ICC graphs. The misfit of item 3 in Figure 5.13 appears to be due to over 

discrimination. Given two fit statistics and the ICC graph suggest misfit to the model, 

this question was considered for removal. The question remained on the basis that it 

separated the students very well, which is what is required of the instrument in order to 

identify a small group who make up a very small percentage of the population. 

 

 

Figure 5.13 ICC Graph for Item 03 Showing Over-Discrimination and Misfit to the Model. 
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Considering the fit statistics for item 16, the Fit residual does not suggest misfit as it 

falls between -2.5 and 2.5.  The Chi Square probability, however, is 0.000111, meaning 

that the probability of finding the given Chi Square value (18.227), if the data fit the 

model, is extremely low.  Figure 5.14 shows the ICC graph for item 16 (Daydreams and 

seems lost in another world) which shows definitive under-discrimination. 

 

 

Figure 5.14 ICC Graph for Item 16 Showing Under-Discrimination and Potential Misfit to the 

Model. 

 

Based on the Chi Square probability and the ICC graph, item 16 was removed from the 

GCPQ and subsequent analyses are based on the remaining 18 items. The PSI remained 

at 0.7 after question 16 was removed. 

 

5.3.5 Violations of Local Independence 

Three tests of dimensionality were conducted: the Principal Component Analysis (PCA) 

of residuals, a t-test analysis and a sub-test analysis. Table 5.13 provides a summary of 

the results of the Principal Component Analysis of the residuals. The Eigenvalues are 

part of the results of the Principal Component Analysis of the residuals.  A large 

difference between the first two Eigenvalues in the PCA, relative to the difference 

between the other principal components, can indicate that an instrument is not uni-

dimensional. For the GCPQ, these values were 2.55 and 2.083 respectively. This is a 
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difference of 0.467. A similar difference exists between the second and third 

Eigenvalues, offering no evidence to support multi-dimensionality. 

 

Table 5.13 Principal Component Summary for GCPQ from RUMM2030 

PC Eigen Percent CPercent StdErr 

PC001 2.55 14.16% 14.16% 0.35 

PC002 2.083 11.57% 25.74% 0.279 

PC003 1.668 9.27% 35.00% 0.226 

PC004 1.527 8.49% 43.49% 0.199 

PC005 1.413 7.85% 51.34% 0.185 

PC006 1.27 7.06% 58.39% 0.167 

PC007 1.095 6.08% 64.48% 0.143 

PC008 1.047 5.82% 70.29% 0.138 

PC009 0.936 5.20% 75.49% 0.127 

PC010 0.849 4.72% 80.21% 0.107 

PC011 0.824 4.58% 84.79% 0.111 

PC012 0.706 3.92% 88.71% 0.094 

PC013 0.625 3.47% 92.18% 0.086 

PC014 0.54 3.00% 95.18% 0.078 

PC015 0.469 2.60% 97.78% 0.076 

PC016 0.412 2.29% 100.07% 0.069 

PC017 0.206 1.14% 101.22% 0.055 

PC018 -0.219 -1.22% 100.00% 0.044 

 

A further test of dimensionality in RUMM2030 is a paired t-test for each person to test 

whether there is a significant difference in the person ability estimates which are 

derived from two subsets of items.  If more than 5% (above chance) of persons obtained 

significantly varying person estimates when compared on the two subtests, then it can 

be inferred that the test is not uni-dimensional (Marais & Andich, 2008). The t-test was 

run by separating the items into those which described a capacity for learning and those 

which described another personality trait. Table 5.14 presents a summary of the t-test 

analysis. As shown in Table 5.14, the percentage of students with statistically 

significant differences in person estimates was 1.55%, indicating that the GCPQ was 

measuring a single dimension. 

Table 5.14 Summary of T-test Analysis for Subtest Pair Personal-Academic, GCPQ 

Test Subset Pair No. <5% No. <1% PerC<5% PerC<1% Total 

1 Personal-Academic 3 0 1.55 0 194 

 

A final test of dimensionality was conducted in the form of a sub-test analysis in 

RUMM2030. The original analysis uses the original items and assumes they are 

independent.  The second (sub-test) analysis combines items which are hypothesised to 
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be dependent into a single polytomous item. If a comparison between the reliability 

values for the two analyses shows the second sub-test analysis to have lower reliability 

values, then the case for multi-dimensionality is supported (Marais & Andrich, 2008). 

Table 5.15 shows the results of the sub-test analysis for the GCPQ. There is no drop in 

the PSI value between the original analysis and the sub test analysis and the A value 

shows that the two subtests are highly correlated. 

Table 5.15 Sub-test Analysis for GCPQ from RUMM2030 

 Original Analysis Sub-Test Analysis A Value 

PSI 0.70304 0.77210 1.09823 

 

All three evaluations of dimensionality (PCA, t-test and sub-test analyses) performed on 

the GCPQ provide strong evidence that the GCPQ is uni-dimensional. 

 

5.3.6 Differential Item Functioning 

DIF considers how items operate across different personal variables. The personal 

variables available for analysis of DIF on the GCPQ were gender, index of cultural and 

socio–economic advantage (ICSEA), non-verbal IQ, school of origin, family position, 

and history of hearing issues. While information on all of these personal variables was 

available for each participant, the number of levels and resultant small group sizes 

prevented meaningful analysis of ICSEA, non-verbal IQ and school of origin. The 

family position personal variable resulted in seven groupings while the hearing loss 

personal variable resulted in two highly uneven groups, again preventing meaningful 

analysis.  

 

The results of the DIF analysis for the personal variable gender are shown below. The 

ICC graphs allow for the visual inspection of how items operate across different 

personal variables. This visual representation of DIF is then investigated statistically 

through the ANOVA.   ANOVA is used to determine if there is a statistically significant 

difference among the mean residuals for the personal variable being considered. 

RUMM2030 calculates both an F ratio and an F ratio probability. An F ratio greater 

than 1 is indicative of a potential real difference in group means. The Bonferroni 

adjustment was used (0.05/54 items) resulting in an F ratio probability less than 

0.000926 being indicative of a statistically significant difference in group means on an 

item.   
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Gender 

In analysing the ICC graphs for gender DIF, items 5 (Has an advanced sense of 

humour), 8 (Has a large vocabulary when compared to children of the same age, and 

speaks fluently) and 19 (Exhibits an extreme reaction (not just a dislike) to particular 

sounds, tastes or textures) showed potential DIF. Figure 5.15 shows the ICC graph for 

item 5 (Has an advanced sense of humour) and personal variable gender which suggests 

a potential uniform DIF in favour of females. 

 

 

Figure 5.15 ICC graph for Item 5, GCPS, showing the means of three class intervals of males and 

females exhibiting uniform differential item functioning. 

 

Figure 5.16 shows the ICC graph for item 8 (Has a large vocabulary when compared to 

children of the same age, and speaks fluently) and personal variable gender. This graph 

also suggests a potential uniform differential item functioning in favour of females. 
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Figure 5.16 ICC graph for Item 8, GCPQ, showing the means of 3 class intervals of males and 

females exhibiting uniform differential item functioning. 

 

Figure 5.17 shows the ICC graph for item 19 (Exhibits an extreme reaction (not just a 

dislike) to particular sounds, tastes or textures.) and personal variable gender. This 

graph also suggests a potential uniform differential item functioning for item 19, this 

time in favour of males.  

Figure 5.17 ICC Graph for Item 19, GCPQ, showing the means of 3 class intervals of males and 

females exhibiting uniform differential item functioning. 
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Table 5.16 summaries the ANOVA results for gender DIF. Eight items are highlighted 

where the F ratio is greater than 1.0, indicating a potential real difference in the means 

of the two genders on the items. Items 5, 8 and 19, identified graphically for potential 

DIF, are all also identified as having high F ratios in Table 5.16. Although items 5 and 

19 have the smallest F ratio probabilities of all the items, neither had F ratio 

probabilities at the Bonferroni level of significance. As the ANOVA results did not 

support the DIF identified on the ICC graphs for gender, no items were removed from 

the GCPQ based on DIF. 

Table 5.16 ANOVA Output for GCPQ, GENDER, from RUMM2030 

Item F Ratio F Ratio 

Prob. 

   

I0001 1.316 0.254 

I0002 0.472 0.493 

I0003 1.520 0.220 

I0004 0.956 0.329 

I0005 3.544 0.061 

I0006 0.003 0.950 

I0007 1.278 0.259 

I0008 2.638 0.106 

I0009 0.428 0.514 

I0010 0.264 0.607 

I0011 0.009 0.921 

I0012 0.407 0.524 

I0013 1.076 0.300 

I0014 0.014 0.905 

I0015 1.125 0.291 

I0017 0.337 0.561 

I0018 0.488 0.485 

I0019 3.682 0.058 

 

5.3.7 GCPQ Analysis Summary 

The GCPQ test shows good overall fit to the model, with one item, item 16 (Daydreams 

and seems lost in another world) being removed for misfit to the model. The PSI was 

calculated as 0.70, which indicates a good power of analysis of fit and subsequent 

reliability.  The items aligned well with the persons. The uni-dimensionality of the test 

is supported by both the t-test and sub-test analysis. The questions functioned 

indifferently for the personal variable gender, while small and/or uneven groups 

prevented meaningful analysis of the other available personal variables.  
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5.4 Gifted Characteristics Teacher Questionnaire (GCTQ) 

The GCTQ was given to 17 teachers of Year 1 students from six schools. Teachers 

completed questionnaires for 190 students, being the same group of students whose 

parents completed the GCPQ. The drop in numbers from GCPQ (194) to GCTQ (190) 

was a result of children moving to new schools. The GCTQ consisted of 18 questions 

and three response categories: yes, no and don‘t know. The development of the GCTQ 

was discussed in Chapter 4.   

5.4.1 Descriptive Statistics 

Figure 5.18 shows the raw scores for 190 children whose teachers scored them on the 

GCTQ. There were 58 extreme scores at point 0 representing students who received a 

negative response to all of the items in the GCTQ. This floor effect has consequences 

for the calculation of reliability, discussed in Section 5.3.2.  No student received the 

maximum score of 18.  The GCTQ had a mean of 3.25 and a median of 2 suggesting 

that the sample had a non-standard distribution. The distribution is centred to the left, 

strongly influenced by the mode of 0. A SD of 3.82 resulted in approximately 85% of 

student‘s results being found within one SD of the mean and 95% within two SDs.  

Approximately 57% of students fell within less than 1 SD below the mean.  In real 

terms 108 students scored positive responses for less than three items. Approximately 2-

3% of students have IQ scores of 130+ in the general population; similar percentages 

should be identified by teachers using this instrument.  Based on the criterion of three-

quarters or more positive responses to questions indicating that a child could be gifted 

(Silverman, n.d.-a), the GCTQ resulted in approximately 1.6 % (three students) being 

identified. While closer to the percentage of gifted children expected in a normal 

population distribution, this is in contrast to the GCPQ in that it does not support the 

hypothesis that the testing group was self-selecting. Further information about the 

nature of the testing group was determined through an analysis of the results of the 

Raven‘s CPM in Section 5.5. 



 

188 
 

 

Figure 5.18 Graph of No. of Students to Achieve Each Score on GCTQ. 

5.4.2 Person/Item Alignment and Reliability  

In Figure 5.19 the red, top histogram represents the number of persons with each 

estimate of ability (in logits) and the blue, bottom histogram represents the difficulty 

associated with each item (also in logits). It can be seen from Figure 5.19 that the 

GCTQ had a large number of students who were not separated out by the questionnaire.  

As aforementioned, 58 persons lie to the left of the mean at -3.252 logits. They all had 

an extreme score of 0. These extreme scores are shown in Figure 5.19, but were 

excluded as extreme scores in the Rasch analysis. The calculation of the PSI will be 

affected by the floor effect shown in Figure 5.19.  It is only when no floor or ceiling 

effects are evident for an instrument being analysed, that the PSI is expected to be 

equivalent to Cronbach‘s alpha (Andrich, 1982).  

 

 

Figure 5.19 Person-Item Distribution Graph for the GCTQ from RUMM 2030. 
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5.4.3 Summary Statistics 

Table 5.17 is a summary of the descriptive statistics from RUMM2030 for the GCTQ.  

The mean Fit residual for the persons indicates no misfit as the mean is close to 0 and 

the SD close to 1. Similarly, the mean Fit residual for the items is close to 0 however 

the SD of the Fit residual is slightly high at 1.8. The overall Chi Square probability 

suggests further investigation of misfit is required. The PSI was calculated at 0.61 

indicating that the power of the tests of fit is good. When extreme scores were removed 

the PSI was calculated at 0.69. Due to the floor effect on the PSI, Cronbach‘s alpha was 

also calculated (α =0.87) representing good internal consistency reliability. 

 

Table 5.17 Summary Statistics Output for GCTQ Test from RUMM2030 

ITEMS 

 Location Fit Residual 

Mean 0.00 -0.5494 

Std. Dev. 0.7712 1.8463 

PERSONS 

 Location       (No Extremes) Fit Residual 

Mean -1.9556         (-1.2706) -0.2169 

Std. Dev. 1.4630           (1.2401) 0.8523 

RELIABILITY (No Extremes) 

PSI 0.61297        (0.69) 

Cronbach’s Alpha Not available 

FIT 

Total Item Chi Square 141.1346 

Degrees of Freedom 36 

Chi Square Probability 0.000000 

 

5.4.4 Data Fit to the Model 

Two Fit statistics, the Fit residual and the Chi Square probability, are provided for each 

question in the GCTQ along with an ICC graph. For the analysis of the Chi Square 

probability the level to indicate significance and therefore misfit is a probability less 

than 0.00278 (0.05/18items). Table 5.18 shows the Fit residuals and Chi Square 

probability values for each item in the GCTQ.  After the Bonferroni adjustment, items 

14 (Suffers from poor acceptance by same age peers), 15 (Daydreams and seems lost in 

another world.), and 18 (Exhibits an extreme reaction (not just a dislike) to particular 

sounds, tastes or textures) have Chi Square probabilities which indicate misfit to the 

model. Items 2 (Understands topics at a deeper level than children their own age), 7 

(Has a large vocabulary when compared to children of the same age, and speaks 

fluently), and 16 (Reading and comprehension level is distinctively above same age 

peers) have Fit residuals which indicate possible misfit and both Fit statistics suggest 
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item 8 (Comprehends complex information quickly) shows misfit to the model. The PSI 

of 0.61 (0.69 without extremes) indicates a good ability to detect fit.  

Table 5.18 Fit Statistics GCTQ from RUMM2030 

Item Fit 

Resid. 

Chi –

Square 

Prob. 

I0001 -1.163 0.051 

I0002 -3.328 0.003 

I0003 -1.511 0.041 

I0004 -0.564 0.682 

I0005 -1.146 0.256 

I0006 -1.242 0.517 

I0007 -2.884 0.008 

I0008 -3.746 0.001 

I0009 -0.554 0.535 

I0010 1.351 0.080 

I0011 0.75 0.038 

I0012 1.511 0.020 

I0013 0.034 0.028 

I0014 2.195 0.000 

I0015 1.904 0.002 

I0016 -2.807 0.005 

I0017 -0.047 0.662 

I0018 1.359 0.001 

 

Further analysis of the misfit of these items can be investigated graphically through the 

ICC graph. The misfit of items 2, 7, 8 and 16 appears to be due to over discrimination. 

Figure 5.20 shows the ICC for item 2 as exemplification. The ICC graphs for items 7, 8 

and 16 can be found in Appendix M. None of these items were removed based on 

misfit. All over discriminating questions remained on the basis that they separated the 

students very well at the top end, which is a requirement of the instrument in order to 

identify a small group who make up a very small percentage of the population. 
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Figure 5.20 ICC Graph for Item 2 Showing Over-Discrimination and Misfit to the Model. 

The visual analysis of the ICC graphs shows items 14, 15 and 18 to be under 

discriminating items.  Figure 5.21 shows the ICC for item 14 GCTQ. Item 14 was 

removed based on under discrimination and misfit to the model, with a Chi Square 

probability of 0.000003. 

 

Figure 5.21 ICC Graph for Item 14 Showing Under-Discrimination and Potential Misfit to the 

Model. 

Figures 5.22 and 5.23 show the ICC graphs for items 15 and 18, GCTQ, respectively. 

Based on their Chi Square probabilities and ICC graphs, items 15 and 18 were also 

removed from the GCTQ. All subsequent analyses were based on the remaining 15 

items. The PSI for the 15 item GCTQ is 0.62 (0.71 without extremes). 
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Figure 5.22 ICC Graph for Item 15 Showing Under-Discrimination and Potential Misfit to the 

Model. 

 

 

Figure 5.23 ICC Graph for Item 18 Showing Under-Discrimination and Potential Misfit to the 

Model. 

 

5.4.5 Violations of Local Independence 

Two tests of dimensionality were conducted for the GCTQ: a PCA of residuals and a t-

test analysis. Table 5.19 provides a summary of the results of the PCA of the residuals. 

For the GCTQ, these values were 2.217 and 1.688 respectively. The difference between 

these two values is 0.529. The difference between the second and third Eigenvalues is 

0.383. This offers no support to the hypothesis that the GCTQ is not uni-dimensional. 
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Table 5.19 Principal Component Summary for GCTQ from RUMM 2030 

PC Eigen Percent CPercent StdErr 

PC001 2.217 14.78% 14.78% 0.3 

PC002 1.688 11.25% 26.03% 0.221 

PC003 1.385 9.24% 35.26% 0.182 

PC004 1.305 8.70% 43.97% 0.174 

PC005 1.2 8.00% 51.97% 0.158 

PC006 1.144 7.63% 59.60% 0.151 

PC007 1.055 7.04% 66.63% 0.14 

PC008 0.975 6.50% 73.13% 0.123 

PC009 0.901 6.01% 79.14% 0.117 

PC010 0.808 5.39% 84.53% 0.108 

PC011 0.702 4.68% 89.20% 0.096 

PC012 0.593 3.95% 93.16% 0.084 

PC013 0.545 3.63% 96.79% 0.078 

PC014 0.45 3.00% 99.79% 0.071 

PC015 0.032 0.21% 100.00% 0.044 

 

Table 5.20 shows the PC loadings for PC1 for the GCTQ, with items sorted according 

to PC1. When the items are analysed a hypothesis can be put forth that the items are 

forming two distinct groups. Items 16 through 1 plus item 6 predominantly describe 

academic qualities while items 5 and 4 through 12 describe other aspects of personality. 

Table 5.20 Principal Component (PC) Loadings for GCTQ Sorted by PC1 (PC 1 only). 
Item 

No. 

PC1 Item Text 

I0016 0.653 Reading and comprehension level is distinctively above same age peers. 

I0008 0.62 Comprehends complex information quickly. 

I0003 0.48 Learns quickly. (This may cause impatience with repetition) 

I0007 0.368 Has a large vocabulary when compared to children of the same age, and 

speaks fluently. 

I0017 0.272 Numeracy understandings are distinctively above same age peers. 

I0002 0.21 Understands topics at a deeper level than children their own age. 

I0009 0.121 Can accurately apply understandings to a completely new scenario. 

I0001 0.045 Asks questions about and reflects upon cause and effect relationships. 

I0005 -0.022 Prefers the company of older children and is generally readily accepted by 

them. 

I0006 -0.066 Focuses with intensity on a topic of interest until they are personally satisfied 

with their understandings. 

I0004 -0.141 Has an advanced sense of humour. 

I0011 -0.223 Shows more sensitivity and empathy than children of the same age and reacts 

strongly to things causing distress or injustice. 

I0013 -0.459 Has a negative self- concept. 

I0010 -0.532 Can be very stubborn in own beliefs/understandings of the world. 

I0012 -0.58 Is success oriented and hesitates to try something where failure may be a 

possibility. 

A paired t-test was run on the CGTQ by separating the items into the two groups 

highlighted in Table 5.20: those which described academic qualities and those which 

described another personality trait. Table 5.21 shows a summary of the t-test analysis. 

As shown in Table 5.21, the percentage of students with statistically significant 
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differences in person estimates was 0.53 indicating that the GCTQ was measuring a 

single dimension. Since both the PCA and t-test results supported uni-dimensionality, 

no further testing was conducted. 

 

Table 5.21 Summary of T-test Analysis for Subtest Pair Personal-Academic, GCTQ 

 

5.4.6 Differential Item Functioning 

DIF considers how items operate across different personal variables. The personal 

variable available for analysis of DIF on the GCTQ was gender. While information on 

all of the personal variables was available for each participant, the number of levels and 

resultant small group sizes prevented meaningful analysis for ICSEA, non-verbal IQ 

and school. The results of the DIF for the personal variable gender are shown below. 

RUMM2030 calculates both an F ratio and an F ratio probability. An F ratio greater 

than 1 is indicative of a potential real difference in group means. The Bonferroni 

adjustment was used (0.05/45items) resulting in an F ratio probability less than 

0.001111 being indicative of a statistically significant difference in group means on an 

item.   

 

Gender 

In analysing the GCTQ, ICC graphs for gender DIF, item 4 showed potential uniform 

DIF. Figure 5.24 shows the ICC graph for item 4 (Has an advanced sense of humour) 

and personal variable gender which suggests a potential uniform DIF in favour of 

males. 

 
Figure 5.24 ICC graph for Item 4, GCTQ, showing the means of 3 class intervals of males and 

females exhibiting uniform differential item functioning. 

Test Subset Pair No. <5% No. <1% PerC<5% PerC<1% Total 

1 Personal-Academic 1 0 0.53 0 190 
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Table 5.22 summaries the ANOVA results for gender DIF. Four items are highlighted 

where the F ratio is greater than 2.5 indicating a potential real difference in the means of 

the two genders on the items: item 2 (Understands topics at a deeper level than children 

their own age), item 4 (Has an advanced sense of humour), item 11(Shows more 

sensitivity and empathy than children of the same age and reacts strongly to things 

causing distress or injustice) and item 17 (Numeracy understandings are distinctively 

above same age peers). Item 2, identified graphically for potential DIF, also has an F 

ratio greater than 2.5 in Table 5.22. None of the items had F ratio probabilities at the 

Bonferroni level of significance. As the ANOVA results did not support the DIF 

identified on the ICC graphs for gender, no items were removed based on gender DIF. 

 

Table 5.22 ANOVA Output for GCTQ, GENDER, from RUMM2030 

Item F F. Prob 

I0001 2.46926 0.118888 

I0002 7.26606 0.008111 

I0003 0.62145 0.432173 

I0004 5.83986 0.017326 

I0005 0.33408 0.564459 

I0006 0.13573 0.713282 

I0007 2.48963 0.117369 

I0008 2.01422 0.158736 

I0009 1.48007 0.226573 

I0010 0.95677 0.330208 

I0011 4.4777 0.036638 

I0012 0.06039 0.806335 

I0013 0.51879 0.472832 

I0016 0.00351 0.95284 

I0017 5.90321 0.016674 

 

5.4.7 GCTQ Analysis Summary 

The GCTQ test shows reasonable overall fit to the model, which was improved by the 

removal of three under-discriminating items: 14, 15 and 18. After the removal of items 

showing misfit to the model, the PSI was calculated at 0.62 (0.71 without extremes), 

indicating a good power of analysis of fit and reasonable reliability. Cronbach‘s alpha 

was also calculated and indicated good internal consistency reliability at 0.87, with the 

difference in the two reliability calculations a product of the floor affect in the 

instrument. The results of the PCA and the paired t-test analysis offer strong support 

that the GCTQ is uni-dimensional. The questions functioned indifferently for the 

personal variable gender, while small and/or uneven groups prevented meaningful 

analysis of the other available personal variables.  
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5.5 Raven’s Colour Progressive Matrices (CPM)  

Raven‘s CPM is a commercially available product for the assessment of non-verbal 

intelligence. A full description of the CPM can be found in Chapter 3.  The Raven‘s 

CPM was administered to 190 Year 1 students, with the administration procedures 

outlined in Chapter 4.  The Raven‘s Coloured Progressive Matrices and Crichton 

Vocabulary Scale Manual (Raven, 2008) states the split-half reliability of CPM as 0.97 

(N=608). It also describes the DIF for personal variable gender, finding no significant 

differences in performance between males and females. Multiple studies are described 

as evidence of content, construct and criterion-related validity, many of which are 

referenced in Chapter 3.  

5.5.1 Descriptive Statistics  

Figure 5.25 shows the raw scores of 190 Year 1 children who sat the CPM. The CPM 

had 36 questions in three sets of 12, for a total of 36 possible marks. The similarity 

between the mean, 26.5, and median, 27, suggests that the sample has a symmetrical or 

standard distribution. The distribution is centred to the right, indicating that slightly 

more than three quarters of the students could answer 50% of the questions correctly. 

With a SD of 5.45, approximately 69% of students‘ results fell within one SD of the 

mean, while 2 SDs accounted for approximately 98% of the students.  Slightly less than 

2 SDs of students lie above the mean, while slightly more than 2 SDs fall below the 

mean. The students‘ results can therefore be said to be close to a normal distribution 

that is centred to the right of the mid-point. 

 

Figure 5.25 Distribution of Students’ Raw Scores on Raven’s CPM 
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When determining a student‘s non-verbal IQ using Raven‘s CPM, the student‘s raw 

score is moderated by their age in a norming table in order to determine the final 

number. Figure 5.26 has been included to show the final distribution of non-verbal IQ 

scores for the testing group. The expected proportion of students scoring 130 or above is 

between 2-3% in a normal population.  The results for the research sample show 

approximately 20% of students non-verbal IQ‘s were at 130 or above.  This provides 

strong evidence that the research sample was self-selecting. 

 

 

Figure 5.26 Students Non-Verbal IQ Distribution  

5.5.2 Person/Item Alignment and Reliability 

As a further indication of the nature of the testing group, a Rasch analysis of the CPM 

was conducted. A comparison of the results of the PSI calculated for the CPM in 

RUMM2030 and that stated in the manual, 0.97, should give an indication as to if the 

0.46 PSI reliability calculated for the AEY Test is due to the effects of a self-selecting 

sample, or if the low PSI can be attributed to other factors.  If the Rasch analysis of the 

CPM showed a low ability of the CPM to separate the persons, then this would conflict 

with the reported and supported split-half reliability of the CPM of 0.97. 

 

 

In Figure 5.27 the red, top histogram represents the number of persons with each 

estimate of ability (in logits) and the blue, bottom histogram represents the difficulty 

associated with each item (also in logits). It can be seen from Figure 5.27 that the 
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instrument separated the students well. The distribution is centred to the right with a 

mean of 1.9 logits, supporting the hypothesis that the testing group were self-selecting 

in regard to participating in the research. One person was removed as extreme, 

achieving a perfect score. No items were removed as extreme. 

 

Figure 5.27 Person-Item Distribution Graph for the GCTQ from RUMM2030 

5.5.3 Summary Statistics 

Table 5.23 shows the summary statistics from RUMM2030 for the CPM.  The overall 

Fit residual for the items indicates no misfit as the mean is close to 0 and the SD close 

to 1. Similarly the overall Fit of the persons to the model indicates no misfit. The 

overall Chi Square probability indicates possible misfit at 0.000000. The PSI was 

calculated at 0.84 indicating that the power of these tests of fit is excellent. As only two 

students had missing data, they were removed from the sample to allow Coefficient 

alpha to be calculated, which was 0.86, representing good internal consistency 

reliability. 
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Table 5.23 Summary Statistics Output for Raven’s CPM from RUMM2030 

ITEMS 

 Location Fit Residual 

Mean 0.00 -0.3540 

Std. Dev. 2.0241 1.1962 

PERSONS 

 Location Fit Residual 

Mean 1.9212 -0.3151 

Std. Dev. 1.3654 0.7309 

RELIABILITY 

PSI 0.83907 

Cronbach‘s Alpha Not available 

FIT 

Total Item Chi Square 153.1445 

Degrees of Freedom 72 

Chi Square Probability 0.000000 

 

5.5.4 Data Fit to the Model 

Two Fit statistics, the Fit residual and the Chi Square probability, are provided for each 

question in the CPM along with an ICC graph. For the analysis of the Chi Square 

probability the level to indicate significance and therefore misfit is a probability less 

than 0.00138 (0.05/36items). Table 5.24 shows the Fit residuals and Chi Square 

probability values for each item in the CPM.  After the Bonferroni adjustment, item 12 

shows misfit to the model based on its Chi Square probability. The PSI of 0.84 indicates 

a good ability to detect fit.  
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Table 5.24 Fit Statistics for CPM from RUMM 2030 

Item Fit 

Resid. 

Chi –

Square 

Prob. 

I0001 0.877 0.004 
I0002 -0.439 0.479 
I0003 -0.282 0.871 
I0004 -0.433 0.802 
I0005 0.452 0.112 
I0006 -0.378 0.153 
I0007 -0.089 0.271 
I0008 2.138 0.008 
I0009 -0.387 0.746 
I0010 -0.525 0.467 
I0011 0.044 0.164 
I0012 1.2 0.0006 
I0013 -0.055 0.222 
I0014 2.051 0.043 
I0015 1.029 0.046 
I0016 -0.692 0.549 
I0017 -1.057 0.607 
I0018 -1.291 0.097 
I0019 -0.627 0.351 
I0020 -0.021 0.639 
I0021 -0.868 0.403 
I0022 -0.591 0.822 
I0023 -0.336 0.800 
I0024 1.265 0.520 
I0025 1.484 0.002 
I0026 -0.779 0.560 
I0027 -0.686 0.504 
I0028 -1.443 0.059 
I0029 -0.773 0.415 
I0030 -0.825 0.180 
I0031 -0.07 0.429 
I0032 -2.299 0.124 
I0033 -2.376 0.003 
I0034 -2.896 0.001 
I0035 -2.978 0.008 
I0036 -0.087 0.713 

 

Further analysis of the misfit of this item can be investigated graphically through the 

ICC graph. The misfit of item 12 shown in Figure 5.28 appears to be due to under 

discrimination. Students in the third class interval found this question more difficult 

than predicted by the model.  Items in the CPM have been carefully ordered so that later 

items are solved due to experience offered by earlier items (Raven, 2008).  For this 

reason removal of any item or the rearrangement of items based on appearance of being 

out of sequence in terms of difficulty is ill advised and has not been shown to give the 

desired results (Raven, 2008). 
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Figure 5.28 ICC Graph for Item 12 Showing Under-Discrimination and Potential Misfit to the 

Model. 

5.5.5 CPM Test Analysis Summary  

The CPM test shows some misfit to the model, which is accounted for in the manual 

(Raven, 2008). The PSI was calculated at 0.84, indicating that the CPM could separate 

the group effectively, while Cronbach‘s alpha indicated good reliability at 0.86. The 

testing group, therefore, is unlikely to be as homogeneous in nature as to cause the low 

PSI calculated for the AEY Test. 

 

5.6 Secondary Analysis 

The secondary analysis presents the results of the correlations between each of the four 

instruments: Raven‘s CPM, GCTQ, GCPQ and the AEY Test. Due to the nature of the 

research, correlations were calculated for both logits and raw scores.  The correlations 

represent one indication of the degree to which the instruments are assessing the same 

underlying construct, to be considered in combination with other indicators of validity 

and in the context of the nature of intelligence as summarised in Chapter 2.  Following 

the correlations, the personal variables of gender and ICSEA are considered for each 

instrument, in relation to the students identified as gifted through the implementation of 

each individual instrument using the cut-off scores and practices identified in the 

literature.  The students identified by each instrument are then combined to form the 

group which would result from the implementation of a multiple assessment instrument 



 

202 
 

approach.  This resultant group is considered in terms of the contributions of each 

instrument and the personal variables of gender and ICSEA. 

 

5.6.1 Correlations 

A total of 179 students had complete data sets for calculating the correlations, having 

scores for each of the Raven‘s CPM, GCTQ GCPQ and the AEY Test. Pearson‘s 

correlation coefficient, r, is a measure of the strength of the linear relationship between 

paired data. Values fall between -1 and +1 with a positive value indicating a positive 

linear correlation, a negative value indicating a negative linear correlation, 0 indicating 

no linear relationship, and values close to -1 or +1 denoting strong linear correlations. 

For calculation of the Pearson correlation coefficient some assumptions must hold true: 

data should be interval or ratio level, linearly related and bivariate normally distributed 

(Pallant, 2007). 

 

Pearson‘s correlation coefficient is sensitive to skewed data and outliers (single data 

points that do not follow the usual pattern). Both become evident when testing the data 

to ensure it meets the assumption of normal distribution. Skewness and Kurtosis 

(peakedness) values should lie as close to 0 as possible.  In reality these values are 

rarely 0. In order to determine if the deviation from 0 is too large, z values are 

calculated for both Skewness and Kurtosis and should lie between -1.96 and +1.96 for 

approximately normally distributed data. The Shapiro–Willk test p-value should be 

above 0.05 while histograms, normal Q-Q plots and Box plots should visually indicate 

normal distribution (Pallant, 2007). 

 

When assessing the distribution of the person locations for each instrument (taken from 

RUMM2030), the GCTQ data was not normally distributed. This was evident in the 

graph of the raw scores (Figure 5.18) and the person-item distribution graph (Figure 

5.19). The output from the Statistical Package for Social Sciences (SPSS) (IBM Corp, 

2011) in relation to the distribution of the person-item locations for the GCTQ indicated 

that the data were skewed.  The skewness z value was 4.13 (0.752/0.182), while the 

Kurtosis z value was -2.27 (-0.413/0.361). The Shapiro-Wilk p-value was 0.00; less 

than 0.05 and again indicating that the GCTQ data is not normally distributed. The 

GCTQ data can be treated in two ways: perform a transformation on the GCTQ data or 
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use Spearman‘s non-parametric correlation. The results of both options are shown 

below.  

 

Table 5.25 shows the Pearson correlations between each of the instruments using the 

person locations taken from RUMM2030. A log function was used to transform the 

GCTQ data, after adding a constant to make all values positive; a decision based on the 

shape of the original distribution (Pallant, 2007). The result of this transformation was a 

visually normal distribution, but with a large number of extreme outlying values, as in 

the original distribution. 

 

Pearson‘s coefficient is sensitive to outliers and the outlier rule was used to check the 

data for each instrument. Removal of outliers (g=2.2) from the transformed GCTQ 

would require removing more than 30 data points, having a significant impact on 

sample size.  Table 5.25 shows the correlations between all instruments, maintaining the 

179 sample size for each.  

 

Correlations are shown for both the Raven‘s CPM person-item locations (CPM logits) 

and the Raven‘s CPM actual IQ calculation (CPM IQ). The actual IQ calculation is 

based on the raw score, moderated by the child‘s age in 6 month increments using the 

Norms provided (Raven, 2008). As expected, the two are highly correlated at 0.92.  The 

correlations between all instruments were significant at the 0.01 level. Weak 

correlations exist between the GCPQ/CPM, GCPQ/AEY and AEY/CPM.   

 

Table 5.25 Pearson’s Correlation (N=179) 

 CPM  

(logits) 

CPM 

(IQ) 

GCTQ 

(log) 

GCPQ  

(logits) 

AEY  

(logits) 

CPM (logits) 1 0.92* 0.416* 0.275* 0.423* 

CPM (IQ)  0.92* 1 0.429* 0.326* 0.397* 

GCTQ(log) 0.416* 0.429* 1 0.399* 0.452* 

GCPQ (logits) 0.275* 0.326* 0.399* 1 0.296* 

AEY (logits) 0.423* 0.397* 0.452* 0.296* 1 

*Correlation is significant at the 0.01 level (2-tailed).      
   

 

The second alternative to Pearson‘s correlation is Spearman‘s non-parametric 

correlation. Table 5.26 shows the Spearman (rank order) correlations between each 

instrument based on the person locations (logits) taken from RUMM2030. Weak 
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correlations exist between the GCPQ/CPM and GCPQ/AEY.  Spearman correlations are 

significant at the 0.01 level for the GCTQ and each of the other instruments, being weak 

for the GCTQ/GCPQ and moderate for GCTQ/CMP and GCTQ/AEY. There is a 

moderate correlation between the CPM/AEY. 

 

Table 5.26 Spearman’s Correlation (N=179) 

 CPM (logits) CPM (IQ) GCTQ (logits) GCPQ (logits) AEY (logits) 

CPM (logits) 1 0.926* 0.443* 0.264* 0.427* 

CPM (IQ) 0.926* 1 0.441* 0.310* 0.391* 

GCTQ (logits) 0.443* 0.441* 1 0.378* 0.442* 

GCPQ (logits) 0.264* 0.310* 0.378* 1 0.260* 

AEY (logits) 0.427* 0.391* 0.442* 0.260* 1 

*Correlation is significant at the 0.01 level (2-tailed).      

   

At the core of the research was the need for the instruments to be readily used by 

teachers and schools, this use would likely be based on raw scores.  As such, the 

Spearman correlations of the raw scores were also calculated. Table 5.27 shows the 

Spearman correlations between all instruments based on the students‘ raw scores and 

final IQ score, with all correlations being significant at the 0.01 level. There is a slight 

increase to a more moderate correlation between the GCTQ/GCPQ when calculated 

from the raw scores than from the person locations (logits) and moderate correlations 

exist between the GCTQ/CMP and GCTQ/AEY. The correlations between the 

GCPQ/CPM and GCPQ/AEY are weak, as are the correlation between AEY/CPM.   

The lowest correlation (0.287) was between the GCPQ and the AEY Test and the 

highest correlation was between GCTQ/AEY (0.446) and GCTQ/CPM (0.445). 

 

Table 5.27 Spearman Correlations between Instruments Using Raw Scores (N=179) 

 CPM (IQ) GCTQ Raw GCPQ Raw AEY Raw 

CPM (IQ) 1 0.445* 0.342* 0.390* 

GCTQ Raw 0.445* 1 0.410* 0.446* 

GCPQ Raw 0.342* 0.410* 1 0.287* 

AEY Raw 0.390* 0.446* 0.287* 1 

*. Correlation is significant at the 0.01 level (2-tailed). 

 

5.6.2 Cross-tabulations for Gender and ICSEA  

Cross-tabulations were produced in SPSS to consider the gender and ICSEA variables 

in relation to the final student groupings which resulted from implementing raw scores 

in accordance with the cut-off scores, which were influenced by the literature.  These 
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cut-off scores are presented in Table 5.28. Changing cut-scores changes all other results 

and multiple combinations and iterations are ultimately possible. 

 

Table 5.28 Identification Cut –Off Scores  

Identified for Gifted Provisions Not Identified for Gifted Provisions 

AEY top 2% AEY bottom 98% 

GCTQ 0.75 positive responses GCTQ less than 0.75 positive responses 

GCPQ 0.75 positive responses GCPQ less than 0.75 positive responses 

CPM > 130 IQ CPM < 130 IQ 

 

 

Tables 5.29 through 5.32 show the numbers of students (count) identified by 

implementing the criterion shown in Table 5.28. The cut-off for the GCTQ resulted in 

10/96 (10.4%) males being identified and 1/83 (1.2%) females being identified, for a 

total of 11 students. Using the GCTQ, males are 9.5 times more likely to be identified 

by teachers than females. A Chi Square test for independence (with Yates continuity 

correlation) indicated a significant association between gender and the students 

identified as gifted using the GCTQ (χ2
 
=5.05, p= 0.025, phi=0.19), though the size of 

the effect was small. As shown in Table 5.30, the AEY Test identified 7/96 (7.3%) 

males and 2/83 (2.4%) females, for a total of nine students. Males were 3.2 times more 

likely to be identified than females through the AEY Test. A Chi Square test of 

independence could not be calculated for gender and the AEY Test as 50% of cells had 

an expected count less than 5.  The GCPQ resulted in 6/96 (6.25%) males and 2/83 

(2.4%) females being identified, for a total of eight students (see Table 5.39). Males 

were 2.7 times more likely to be identified by their parents than females. A Chi Square 

test of independence could not be calculated for gender and the GCPQ as 50% of cells 

had an expected count less than 5. The CPM identified a much larger group of 39 

students as gifted, with 23/96 (24%) males and 16/83 (19.3%) females identified (see 

Table 5.40). Males were 1.3 times more likely to be identified through the CPM than 

females. A Chi Square test for independence (with Yates continuity correlation) 

indicated no significant association between gender and the students identified as gifted 

using the CPM (χ2
 =0.33, p= 0.56, phi=0.057). 
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Table 5.29 Gender * GCTQ@.75 Cross-tabulation
 

   GCTQ@.75 Total 

NOT ID by 

Teacher 

ID by 

Teacher 

Gender Female 82 1 83 

Male 86 10 96 

Total 168 11 179 

 

 

 

 

Table 5.30 Gender * AEY@2% Cross-tabulation 

 AEY@2% Total 

Score below 

Top 2% 

Score in Top 

2% 

Gender Female 81 2 83 

Male 89 7 96 

Total 170 9 179 

 

 

 

 

Table 5.31 Gender * GCPQ@.75 Cross-tabulation 

 GCPQ@.75 Total 

Not ID by 

Parent 

ID by 

Parent 

Gender Female 81 2 83 

Male 90 6 96 

Total 171 8 179 

 

 

 

 

Table 5.32 Gender * IQ@130+ Cross-tabulation 

 IQ@130+ Total 

Not Gifted Gifted 

Gender Female 67 16 83 

Male 73 23 96 

Total 140 39 179 

 

Tables 5.33 through 5.36 show the numbers of students (count) in each of the three 

ICSEA categories identified as gifted by implementing the criterion shown in Table 

5.28. The GCTQ resulted in 2/83 (2.4%) high ICSEA students, 9/86 (10.5%) moderate 

ICSEA students and 0/10 low ICSEA students being identified. A Chi Square test for 

independence indicated no significant association between ICSEA and the students 

identified as gifted using the GCTQ (χ2
 =5.45, p= 0.066, V=0.17).  As shown in Table 

5.33, the AEY Test identified 3/83 (3.6%) high ICSEA students, 5/86 (5.8%) moderate 

mailto:GCTQ@.75
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ICSEA students and 1/10(10%) low ICSEA students as gifted.  A Chi Square test for 

independence could not be calculated for ICSEA and the AEY as 50% of cells had an 

expected count less than 5. The GCPQ resulted in 2/83 (2.4%) high ICSEA students, 

5/86 (5.8%) moderate ICSEA students and 1/10 (10%) low ICSEA students being 

identified as gifted (see Table 5.35). A Chi Square test for independence could not be 

calculated for ICSEA and the GCPQ as 50% of cells had an expected count less than 5. 

The CPM identified 16/83 (19.3%) high ICSEA students, 19/86 (22.1%) moderate 

ICSEA students and 4/10 (40%) low ICSEA students as gifted (see Table 5.36). A Chi 

Square test for independence indicated no significant association between ICSEA and 

the students identified as gifted using the CPM (χ2
 =2.26, p= 0.32, V=0.11). 

 

Table 5.33 ICSEA * AEY@2% Cross-tabulation 

 

 AEY@2% Total 

Score below Top 2% Score in Top 2% 

IC
S

E
A

 

High Count 80 3 83 

Moderate Count 81 5 86 

Low Count 9 1 10 

 

 

 

Table 5.34 ICSEA * GCTQ@0.75 Cross-tabulation 

 

 GCTQ@0.75 Total 

NOT ID by Teacher ID by Teacher 

IC
S

E
A

 

High Count 81 2 83 

Moderate Count 77 9 86 

Low Count 10 0 10 

 

 

 

Table 5.35 ICSEA * GCPQ@0.75 Cross-tabulation 

 

 GCPQ@0.75 Total 

Not ID by Parent ID by Parent 

IC
S

E
A

 

High Count 81 2 83 

Moderate Count 81 5 86 

Low Count 9 1 10 

 

 

 

Table 5.36 ICSEA * IQ@130+ (CPM) Cross-tabulation 

 

 IQ@130+ Total 

Not Gifted Gifted 

IC
S

E
A

 High Count 67 16 83 

Moderate Count 67 19 86 

Low Count 6 4 10 
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If each of the instruments is considered an independent mechanism for selection, as 

suggested in Chapter 3, rather than an additional hurdle then the final group of students 

identified as gifted would consist of 46 students representing 26% of the total sample. 

Of the 46 students, 33 students are identified by a single instrument, seven students are 

identified by two instruments, four students identified by three instruments, and two 

students identified by all four instruments. The final group of 46 students consists of 26 

(56%) males and 20 (44%) females. A Chi Square test for independence (with Yates 

continuity correlation) indicated no significant association between gender and the 

students identified as gifted using the multiple assessment instrument process (χ2 

=0.081, p= 0.776, phi=0.034). Similarly, a Chi Square test for independence indicated 

no significant association between ICSEA and the students identified as gifted using the 

multiple assessment instrument process (χ2 =1.46, p= 0.481, phi=0.09). 

 

As discussed in Chapter 3, gifted children with a history of hearing issues often go 

unidentified, as do second born and subsequent children.  As the expected count for 

hearing issues breached the assumption of a minimum of 5, Chi Square interdependence 

could not be calculated against either the individual instruments or the multiple 

assessment instrument process.  There was no significant relationship between the 

students identified by the multiple assessment instrument process and their birth 

position (χ
2
=0.006, p=0.938, phi= -0.008). 

 

As 26% of the sample identified for gifted provision is far more than the 2-3% of 

students above FSIQ 130 expected in a normal population, other factors must be 

considered. These include the ‗Flynn effect‘ in relation to Raven‘s CPM and the self-

selecting nature of the testing group on two grounds:  the lack of representation of 

students from low socio-economic backgrounds and the over representation of students 

perceived to be ‗bright‘ by their parents and the lack of participation by parents who 

perceived their child as average. These aspects will be discussed in the final chapter.  

  

5.6.3 Secondary Analysis Summary  

Due to the non-normal distribution of the GCTQ data, the Spearman Rank correlation 

was used. The Spearman Rank correlations between all instruments based on the 

students‘ raw scores were all significant at the 0.01 level.  The lowest correlation was 

between the GCPQ and the AEY Test (0.287), while the highest correlations were 

between the GCTQ and the AEY Test (0.446) and the GCTQ and CPM (0.445). 

 

A significant association between gender and the students identified as gifted using the 

GCTQ was found, though the size of the effect was small. When the results of each 
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instrument are considered as part of a multiple assessment instrument approach for 

identifying gifted children, the final group would consist of 46 students representing 

26% of the total sample. These 46 students represented 33 students identified by a 

single instrument, seven students identified by two instruments, four students identified 

by three instruments, and two students identified by all four instruments. The final 

group of 46 students consisted of 26 (56%) males and 20 (44%) females. No significant 

association was found between the multiple assessment instrument approach and 

gender, ICSEA or birth position, while small numbers prevented the history of hearing 

issues personal variable from being analysed. 

 

5.7 Teacher Post Implementation Questionnaire (PIQ) 

In order to determine the benefits and limitations associated with the use of the multiple 

assessment instrument approach to identifying intellectually gifted 6- and 7-year-old 

children in the classroom, a Teacher PIQ was sent to all teacher participants. Of the 17 

teacher participants, 13 returned the PIQ. This section summarises their responses in 

relation to the five main questions relating to testing young children: the usefulness of 

the AEY Test, GCPQ, and GCTQ; and the importance of using a tiered approach for 

identifying gifted children.  

 

Question 1 

Question 1 asked the teachers for their view on the use of a formal testing assessment 

format with this age group. Five major themes were identified from the teachers‘ 

responses, and are summarised in Table 5.37. Eleven of the teachers (85%) showed little 

concern about the formal testing format being used and indicated that the children had 

no difficulty adjusting to what was being asked of them. For example, one teacher wrote 

―No issue - they are quite capable of this style of test‖ (PIQ, Teacher 8), while another 

commented ―The children had no problem doing this despite the multiple choice format 

being less familiar‖ (PIQ, Teacher 13). Three teachers (23%) commented on the 

necessity to reduce the stress to the children associated with testing. For example, one 

teacher noted that ―Students should be told that the information is to help teachers to 

teach better, similar to the script. [This will] reduce any stress that kids (parents) might 

put on themselves‖ (PIQ, Teacher 9). Having a valid reason to implement the test, 

consistent test administration, and using the test to show progress were other themes 

identified.  
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Table 5.37 Teachers Views of Formal Testing with 6- and 7-Year-Old Children 

 

Theme Number of 

respondents 

Percentage of 

respondents 

No issue with this style of testing 11 85 

Any stress to students should be reduced 3 23 

There should always be a valid reason for testing 2 15 

Consistent test administration is essential 2 15 

This testing style should be used to show progress 1 8 

Total number of respondents 13  

 

Question 2 

Questions 2a and 2b asked the teachers to comment on the benefits and limitations of 

the GCTQ, respectively. The major themes identified are summarised in Table 5.38. 

Three major benefits were identified from the teachers‘ responses. Eight of the teachers 

(62%) felt that the GCTQ helped them to focus on the individual. For example, one 

teacher wrote ―It makes you look carefully with a focus and consider each child 

individually‖ (PIQ, Teacher 5), while another commented ―Good to think about some of 

these things for each child, and how they might be affecting their learning‖ (PIQ, 

Teacher 10). Five teachers (38%) thought the GCTQ was beneficial as it covered many 

areas beyond the academic. For example, Teacher 13 stated ―I like that it looks at the 

whole child, not just their academics‖ (PIQ). Two teachers noted that the GCTQ 

assisted teachers in identifying gifted children.  

Table 5.38 Teacher’s Perceived Benefits and Limitations of Using the GCTQ to Identify Gifted 

Children 

 

When asked about the limitations of the GCTQ, six teachers (46%) responded that some 

of the questions were difficult to answer. For example, Teacher 6 responded ―Some 

elements of personality are harder to comment upon.‖  Two other themes emerged from 

the limitations noted by the teachers: the subjective nature of the GCTQ (31%) and the 

Theme Number of 

respondents 

Percentage of 

respondents 

Benefits of using the GCTQ   

Help to focus the teacher on the individual child 8 62 

Covers many areas beyond academic skills 5 38 

Assists teacher in identifying gifted children 2 15 

Total number of respondents 13  

   

Limitations of using the GCTQ   

Some questions are difficult to answer 6 46 

Subjective nature of the GCTQ 4 31 

Hard to make comparisons across schools 2 15 

Total number of respondents  13  
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difficulty in making comparisons between schools (15%). Teacher 9 summarised this 

final limitation; ―If you have been in the same school for a while it can be hard to know 

how the children in your class compare to children at other schools.‖  

Question 2c related to how easy the GCTQ was to complete and how long it took to 

complete. Nine teachers responded to the question regarding the ease of use of the 

GCTQ, with all of them noting how easy the questionnaire was to use. Twelve teachers 

recorded how long it took to complete the GCTQ. Of these, the majority of responses 

(83%) fell between 30 and 50 minutes, with two teachers noting it took them only 15 

minutes to complete. 

Question 3 

Questions 3a and 3b asked the teachers to comment on the benefits and limitations of 

the AEY Test, respectively. The major themes are summarised in Table 5.39. Two 

teachers did not comment on the benefit, while four teachers wrote nothing for 

limitations. Four beneficiary themes were identified from the teachers‘ responses. Ten 

of the teachers (91%) felt that the AEY Test was a good source of information about 

students‘ progress. For example, one teacher wrote ―Good feedback on children's 

progress‖ (PIQ, Teacher 12). Five teachers (45%) felt that the AEY Test was a 

reassuring point of comparison in relation to their own professional judgement. 

Comments reflected that of Teacher 6, who wrote ―Good to see what they can and can‘t 

do and compare to your current judgment. It's reassuring to have no surprises.‖ Four 

teachers (36%) commented that the results of the AEY Test could be used to direct their 

teaching. Teacher 10 commented that the AEY Test ―Highlights strengths and 

weaknesses; shows areas for teaching.‖ Teacher 3 also noted that Term 3 was a good 

time to conduct the testing.  
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Table 5.39 Teacher’s Perceived Benefits and Limitations of Using the AEY Test to Identify Gifted 

Children 

 

Theme Number of 

respondents 

Percentage of 

respondents 

Benefits of using the AEY   

Good source of information about students‘ progress 10 90 

A reassuring point of comparison to your professional judgement 5 45 

The results can be used to direct your teaching 4 36 

It‘s a good time of year to test 1 9 

Total number of respondents 11  

   

Limitations of using the AEY   

Some questions were too difficult for the children 4 44 

Children could feel stress / pressure to perform 2 22 

Children could have a ‗bad‘ day 1 11 

Some children missed out as they did not have parental permission 1 11 

Test was limited to the academic domain 1 11 

Total number of respondents  9  

 

When teachers were asked to comment on the limitations of the AEY Test, five themes 

emerged. Four teachers (44%) stated that some of the questions were too difficult for 

the children. For example, ―Some questions [were] way beyond some children‖ (PIQ, 

Teacher 13). The notion that children could feel stress/pressure to perform was another 

theme to emerge. One teacher stated that ―Kid's parents could put pressure on if they 

knew they were sitting a ‗test‘‖ (PIQ, Teacher 7). The idea that children could have a 

‗bad‘ day, that some children missed out as they did not have parental permission, and 

that the test was limited to the academic domain were other themes in the limitations 

identified by the teachers for the AEY Test. 

 

Question 3c asked teachers about how easy the AEY Test was to administer and how 

long it took to complete. Ten teachers answered this question and all expressed positive 

comments in regards to using the test and that the children understood what was 

required of them. Two teachers mentioned the importance of using effective screening 

to prevent cheating between students (PIQ, Teachers 3 and 9). One teacher commented 

that Term 3 was the ideal time of year to conduct the test (PIQ, Teacher 6). The time 

taken to complete the AEY Test ranged from 40-60 minutes, representing the time from 

when the children entered the room until the last question was completed. No teacher 

suggested that this time was too excessive.   
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Question 4 

Questions 4a and 4b asked the teachers to comment on the benefits and limitations of 

the GCPQ, respectively. The major themes are summarised in Table 5.40. One teacher 

did not provide any limitations. Two themes emerged in relation to the benefits of the 

GCPQ. Ten teachers (76%) felt that the GCPQ offered an additional and valuable 

perspective on the child. For example, one teacher wrote ―Valuable. Parents know their 

children, they see them one on one. The more you involve the parents the more you 

understand the child‖ (PIQ, Teacher 3). Three teachers (23%) felt that the parents may 

gain a greater perspective on how their child is progressing through completing the 

parent questionnaire. This was reflected in a comment by Teacher 5 who wrote, ―May 

re-adjust parent perspective.‖  

 

Table 5.40 Teacher’s Perceived Benefits and Limitations of Using the GCPQ to Identify Gifted 

Children. 

 

 

The dominant theme (58% of respondents) among the teachers‘ responses in relation to 

the limitations of the GCPQ was that parents would over estimate their child‘s ability. 

For example, Teacher 1 commented ―Exaggeration of the child‘s ability by parents‖, 

while another teacher commented ―They also think their children are more able than 

they actually are, even with the child's work in front of them‖ (PIQ, Teacher 10). A 

second limitation to emerge was the importance of insuring equity of access to engage 

in the questionnaire. Three teachers identified factors which could prevent parents from 

actively participating. Two teachers raised the concern that parents for whom English 

was their second language would find it difficult to engage with the GCPQ.  A third 

teacher referred to low literacy level (English first language) as a possible inhibitor for 

Theme Number of 

respondents 

Percentage of 

respondents 

Benefits of using the GCPQ   

Offers an additional and valuable perspective on the child 10 77 

Parents may gain greater perspective on how their child is progressing. 3 23 

Total number of respondents 13  

   

Limitations of using the GCPQ   

Over estimation of the child‘s ability by parents 7 58 

Ensuring equity of access to engage in the questionnaire 3 25 

Issues could arise if parents and teachers don‘t agree 2 17 

Total number of respondents  12  
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parent participation. The final theme in the limitations of the GCPQ was that issues 

could arise if parents and teachers don‘t agree in their assessment of a child. 

 

Question 5 

Question 5 asked the teachers for their view on the importance of each of the three 

methods (GCTQ, GCPQ and the AEY Test) in identifying gifted children in their 

classrooms. Two themes were identified from the teachers‘ responses and are 

summarised in Table 5.41. Nine of the teachers (75%) thought that all three instruments 

were of equal importance. For example, one teacher wrote ―All of equal importance. It 

would be good if everyone could have been tested‖ (PIQ, Teacher 3), while another 

commented ―You would never use one alone. You can build a picture from all three‖ 

(PIQ, Teacher 7). Three teachers (25%) indicated a preference for the AEY Test. For 

example, one teacher noted that ―[The] off -level test is quantitative and less subjective‖ 

(PIQ, Teacher 5).  

 

 

Table 5.41 Teacher’s Perceptions of the Importance of Each Instrument in Identifying Gifted 

Children 

 

 

5.7.1 Teacher PIQ Summary 

When considering the three instruments as a process for identifying gifted children in 

the classroom, the overall response from teachers was very positive with 

acknowledgement that all three instruments were complementary to each other.  

Important feedback included the capacity of the process to focus teachers on the 

individual and for the information collected by the various instruments to inform and 

direct teaching.  Constructive feedback related to equity of access, subjectivity and the 

practicalities relating to working with children in this age group. 

 

5.8 Conclusion 

This chapter has presented two analyses for the four instruments: the AEY Test, GCPQ, 

GCTQ and Raven‘s CPM. The primary analysis consisted of descriptive statistics and 

Theme Number of respondents Percentage of 

respondents 

All three instruments are of equal importance 9 75% 

Preference for the AEY 3 25% 

Total number of respondents  12  
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the Rasch analysis of psychometric properties. The secondary analysis related to the 

correlations and cross-tabulations between the person locations.  

  

In the primary analysis, the items in the AEY Test progressed from easy to more 

difficult questions within the two sections (Numeracy and Literacy). The test was 

reasonably well targeted, however a gap in items around zero logits resulted in a 

clustering of students in the middle that were unable to be separated.  This is reflected in 

the low PSI (0.46). The multi-dimensional structure of the test, which consisted of both 

Numeracy and Literacy items, would also have contributed to the low PSI. The AEY 

Test questions functioned indifferently for the personal variable gender, while small 

and/or uneven groups prevented meaningful DIF analysis of the other available personal 

variables. There was no evidence of guessing on any questions. Questions with 

distractor options showing consistent selection across all three class intervals were 

analysed and reasoning was able to be inferred. 

 

The GCPQ showed good overall fit to the model, with one item, item 16 (Daydreams 

and seems lost in another world) being removed for misfit. The PSI (0.70) indicated a 

good power of analysis of fit and subsequent reliability. Evidence supported the uni-

dimensionality of the questionnaire. The questions functioned indifferently for the 

personal variable gender, while small and/or uneven groups prevented meaningful 

analysis of the other available personal variables. 

 

The GCTQ showed reasonable overall fit to the model, which was improved by the 

removal of three under-discriminating items: 14 (Daydreams and seems lost in another 

world), 15 (Suffers from poor acceptance by same age peers) and 18 (Exhibits an 

extreme reaction (not just a dislike) to particular sounds, tastes or textures). After the 

removal of items showing misfit to the model the PSI was calculated at 0.62 (0.71 

without extremes), indicating a good power of analysis of fit and reasonable reliability. 

Cronbach‘s alpha indicated excellent reliability at 0.87, with the difference in the two 

reliability calculations a product of the floor affect in the instrument. The results of the 

tests of uni-dimensionality offer strong support that the GCTQ is uni-dimensional. The 

questions functioned indifferently for the personal variable gender, while small and/or 

uneven groups prevented meaningful analysis of the other available personal variables. 
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The CPM showed some misfit to the model, which is accounted for in the manual 

(Raven, 2008). The PSI was calculated at 0.84, indicating that the CPM could separate 

the group effectively, while Cronbach‘s alpha indicated excellent reliability at 0.86. The 

testing group, therefore, is unlikely to be as homogeneous in nature as to cause the low 

PSI calculated for the AEY Test. 

 

In the secondary analysis, the lowest correlation between any two instruments was 

found between GCPQ/AEY (0.287) while the highest correlations were found between 

GCTQ/AEY (0.446) and GCTQ/CPM (0.445). A significant association between gender 

and the students identified as gifted using the GCTQ was found, though the size of the 

effect was small. When the results of each instrument are combined as part of a multiple 

assessment instrument process for identifying gifted children, a final group of 46 

students consisting of 26 (56%) males and 20 (44%) females is formed. No significant 

association was found between the students selected using the multiple assessment 

instrument approach and gender, ICSEA or birth position, while small numbers 

prevented the ‗history of hearing issues‘ personal variable from being analysed. 

 

The following chapter discusses the results of the research in relation to the original 

research questions and concludes the thesis.  
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Chapter 6  

Discussion and Conclusion 

 

6.1 Introduction 

In this research a multiple assessment instrument procedure for the identification of 

intellectually gifted (Intelligence Quotient 130+) 6- and 7-year-old children was 

developed, implemented and validated. At the heart of the research was a desire to 

establish a valid and reliable population screening process for gifted children that could 

be directly implemented by teachers, in their classrooms, in a time and cost effective 

manner. 

 

Data were collected during 2010 and 2011 from 179 6- and 7-year-old children (Year 1) 

across six metropolitan schools in one public education district of Perth in Western 

Australia, their parents, and their 17 teachers. Four assessment instruments were used in 

this research: two subjective instruments titled Gifted Characteristics Teacher 

Questionnaire (GCTQ) and Gifted Characteristics Parents Questionnaire (GCPQ) and 

two objective instruments titled Achievement in the Early Years (AEY) Test and 

Raven‘s Coloured Progressive Matrices (CPM). The first three instruments were 

specifically developed and their psychometric properties established as part of this 

research. Both the GCPQ and GCTQ were designed to measure intellectual giftedness 

as defined by the Columbus Group. The AEY Test was designed to measure intellectual 

giftedness through achievement. Each child completed the AEY Test and CPM, their 

parent completed the GCPQ and their teacher completed the complimentary GCTQ. 

Teachers also completed a Teacher Post Implementation Questionnaire (PIQ) to 

determine the advantages and limitations of the multiple instrument assessment 

procedure in the classroom context. 

 

This final chapter discusses the results of the research in relation to the original three 

research questions. This is followed by the limitations of the research and 

recommendations for further research.  
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6.2 Answering the Research Questions 

Each of the three research questions are presented in turn and discussed in relation to 

the results presented in Chapter 5. Data analysis was separated into three parts; two 

relating to the gifted identification instruments and one relating to the teachers‘ views of 

the process. The analysis of the gifted identification instruments was divided into a 

primary and secondary analysis. In the primary analysis descriptive statistics were 

calculated for all four instruments, while the Rasch model of modern test theory was 

used to determine the psychometric properties of the GCPS, GCTS and the AEY Test. 

This included reliability (Person‘s Separation Index (PSI) and Cronbach‘s alpha where 

possible), Fit statistics, Differential item functioning and Dimensionality. The 

secondary analysis of the gifted identification instruments involved calculating 

correlations, cross-tabulations and Chi Square tests of independence to determine if any 

significant relationships existed between the students identified as gifted and the 

personal variables of gender, socio economic status, history of hearing issues and birth 

position. The third part of the data analysis related to the teachers‘ views of the process 

through a qualitative thematic analysis of the responses from the Teacher PIQ. 

 

6.2.1 Research Question One  

Do the Gifted Characteristics Parent Questionnaire (GCPQ), the Gifted 

Characteristics Teacher Questionnaire (GCTQ) and the Achievement in the Early 

Years (AEY) Test demonstrate sound psychometric properties in identifying 6- 

and 7-year-old children as gifted?  

 

In answering this research question the components of validity, reliability and validity 

for use with minor groups are presented.  

 

Validity  

The validity and reliability of the GCPQ, GCTQ and AEY Test instruments have to be 

considered in the early childhood context in which they were used and with their 

specific purpose in mind - the identification of young gifted children. The validity of the 

GCTQ, GCPQ and AEY Test were determined considering construct validity as 

determined by content validity and the dimensionality resulting from the Rasch 

analysis.  
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Historically, different types of validity have been described including content validity, 

face validity, predictive validity and construct validity (Messick, 1989). More recently it 

has been accepted that construct validity is the overarching concept and that the other 

forms of validity may be used as evidence to support construct validity (Andrich & 

Marais, 2012). 

 

Two subsets of construct validity are considered for the four instruments in the study: 

content validity and predictive validity. Content validity pertains to the degree to which 

the instrument fully assesses or measures the construct of interest. This is usually 

determined through analysis by instrument raters who are highly familiar with the 

construct being measured.  Predictive validity is assessed when determining the 

relationship of scores on a test to future performance on an indicator of the same trait. 

As this research involved the development phase of three assessment instruments, this 

element of validity is yet to be determined. Table 6.1 summarises the content validity of 

the GCTQ and GCPQ, which was established during the development of the 

instruments, while the content validity of the questions in the AEY Test was established 

during the broader creation of the WALNA tests.  

 

RUMM2030 offers three separate tests of dimensionality: the Principal Component 

Analysis (PCA), the t-test analysis and finally the sub-test analysis (Andrich & Marais, 

2012). The underlying construct of the GCTQ and GCPQ was designed to be giftedness, 

as indicated by the procedures used to establish content validity summarised in Table 

6.1. The questions representing the giftedness construct in both the GCTQ and GCPQ 

were almost identical.  The GCPQ was shown to be uni-dimensional across all three 

available tests of dimensionality. The percentage of students with statistically 

significant differences in person estimates in the t-test analysis of the GCPQ was 1.55%, 

indicating that the GCPQ was measuring a single dimension. Similarly, there was no 

drop in the PSI value between the original analysis and the sub-test analysis and the two 

subtests were highly correlated (A=1.09823).  This combined with the strong face 

validity lends support to the validation of the GCPQ as an assessment of a single 

construct: giftedness. 
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Table 6.1 Summary of the Content and Predictive Validity for the GCTQ, GCPQ, AEY Test and 

Raven’s CPM. 

CONSTRUCT VALIDITY 

 Content Validity (giftedness) Predictive Validity (giftedness) 

GCTQ Face validity, as a component of content 

validity, was established through 

comprehensive analysis of existing 

giftedness questionnaires and feedback 

from gifted education professionals who 

acted as instrument raters. 

 

As this research involved the 

development phase of three assessment 

instruments, this element of validity is 

yet to be determined. 

GCPQ Face validity, as a component of content 

validity, was established through 

comprehensive analysis of existing 

giftedness questionnaires and feedback 

from gifted education professionals who 

acted as instrument raters. 

 

As this research involved the 

development phase of three assessment 

instruments, this element of validity is 

yet to be determined. 

AEY Test 
 

 

 

 

Face validity, as a component of content 

validity, of the WALNA items used in 

the AEY Test was assessed through the 

use of classroom teachers in the 

panelling of items for consideration. 

Content validity resulted through the 

trialling of sample items and the direct 

linkage between each test item and a 

corresponding element of the curriculum. 

(Axworthy, 2006). Items for the AEY 

test were selected from a pool of 

WALNA items after considering the 

achievement of year 3 students in 

relation to each item. 

 

The AEY Test was created using 

WALNA3 and WALNA5 test questions.  

While no indictors could be found 

related to the predictive validity of 

WALNA 3. Brockbank (2005) reports 

correlations between WALNA7 and Exit 

Mathematics scores as 0.66. 

Raven’s CPM Face validity, as a component of content 

validity, was assessed ―in the sense that 

it appears to those who take and 

administer the test to be assessing a basic 

ability to reason‖ (Raven, 2004, p. 47) 

Raven (2004, pp. 49-54), refers to many 

studies over time in which correlations 

between the CPM and the WISC (both 

full scale and various subscales) have 

been calculated. The most recent studies 

cited by Raven (2004) are; James (1984) 

WISC-R:CPM, r=0.87; Nehring & Court 

(1992) WISC and WISC-R:CPM, 

Median value r=0.67; Ferjencik (1985) 

WISC Verbal Subscale: CPM r=0.75 

(6.5-7 yr. olds), r=0.47 (10-11 yr. olds). 

 

The results of the PCA and the paired t-test analysis offer support that the GCTQ is uni-

dimensional.  The t-test analysis shows virtually no difference in person ability 

estimates; the percentage of students with statistically significant differences in person 

estimates was 0.53%. This lends support that the GCTQ is assessing a single construct: 

giftedness. 
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Based on the three evaluations of dimensionality performed on the AEY  

Test, the substantial difference in person location estimates in the t-test, and the strong 

evidence from the differences in PSI in the sub-tests, the AEY Test appears to be multi-

dimensional.  The primary source of the multi-dimensionality in the AEY Test is the 

assessment of both literacy and numeracy within the one instrument. This was 

deliberate in design as an effort to limit the academic assessment to one instrument and 

one sitting for the young students. The test superficially appeared loaded towards 

numeracy, with 17 mathematics questions and 6 literacy questions. On analysis, based 

on positive and negative PC1 loadings, the AEY Test assessed 11 literacy and 11 

numeracy questions (after removal of one extreme item). 

 

The multi-dimensional nature of the AEY Test means that it does not meet a key 

assumption of the Rasch model: uni-dimensionality (Andrich & Marais, 2012).    The 

assumption of uni-dimensionality means that only one construct (or latent trait) should 

influence where a person or item sits along the continuum for that construct.  As the 

AEY Test was an achievement assessment, based on the assumption that one way to 

identify gifted children is through high academic ability, no other factor should 

influence the probability of a response except academic ability.  The RUMM2030 

analysis detected two (possibly more) latent traits as influencing responses in the AEY 

Test: numeracy ability and literacy ability. This multi-dimensionality affects the validity 

of the AEY Test, as measured by the PSI in RUMM2030 (Andrich & Marais, 2012).  

 

Reliability 

The reliability measures calculated in RUMM2030 are shown in Table 6.2.  Although a 

reliability measure was available for Raven‘s in the administration manual (Raven, 

2004), split –half reliability (0.97) and parallel form reliability (0.87), a PSI value was 

calculated for the research group in order to give an indication of the nature of the 

research sample. If Raven‘s CPM had been unable to separate the test group, despite its 

known reliability, it would have suggested that the test group itself were quite 

homogeneous. Raven‘s CPM had good reliability at PSI of 0.84 and Cronbach‘s alpha 

of 0.86. This is similar to the CPM internal consistency reliability value stated by 

Cotton et al. (2005) of 0.89. 
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Table 6.2 Reliability Measures for Each Assessment Instrument 

Instrument PSI Cronbach’s Alpha  

AEY Test 0.46 0.49 

GCPQ 0.70 0.75 

GCTQ 0.62 (0.71 without extremes) 0.87 

Raven’s CPM 0.84 0.86 

 

The AEY Test had a low reliability value (PSI= 0.46). The instrument was designed 

with the intent that an ‗average‘ Year 1 student could complete 50% of the questions. 

This was in recognition of the age of the children and any negative affect that formal 

testing might have on their developing self-esteem (Linn & Miller, 2005). The number 

of questions was also limited in order to reduce test taking time, again necessary due to 

the age of the students. These were ethical decisions made in relation to appropriate 

early childhood pedagogy, with the knowledge that it would impact upon the reliability 

of the AEY Test.  On analysis, 96% of students answered 48% of questions correctly, 

38% of students answered 60% of questions correctly and 0.05% of students answered 

82% of questions correctly. Despite having a low ability to separate students clustered 

around the centre, the AEY Test could separate students at the top end. The PSI of 0.46 

will also be affected by the multi-dimensional nature of the AEY Test. Low test ceilings 

are an issue when attempting to identify gifted children (Gross, 2005). The AEY Test 

had a high test ceiling with no student scoring 100% and no clustering of students at the 

top end, between 2 and 3 logits. 

 

The GCPQ had ‗good‘ reliability with a PSI of 0.70 (α=0.75).  This was in contrast to 

the opinions expressed by some teachers in relation to the GCPQ. When asked 

(Question 4b), What do you think are the limitation of using the parent questionnaire to 

help identify gifted children in your class?, responses included: ―Exaggeration of the 

child‘s ability by parents‖, ―Some parents have 'blinkers' on‖, “There are always parents 

who think their child is way more capable than they actually are‖, and ―Parents always 

think their children are brilliant.‖ It could be inferred from these responses that some 

teachers did not feel that parents could accurately assess their own child in relation to 

the criterion. The accuracy of parents as identifiers of gifted children is supported by 

Robinson and Robinson (1992), where almost half of 550 young children aged 2 to 5 

years, who were volunteered by their parents for a study of high ability children, had 

IQs of 132 or higher when assessed. Silverman (2009) stated that parents are excellent 

identifiers of gifted children. In addition, Gross (1999) notes that the accuracy of parent 
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nomination can be improved further by the use of ‗trait lists‘, which the GCPQ could be 

viewed as.  Other studies supporting parents as accurate identifiers of gifted children are 

Silverman and Kearney (1989) and Louis and Lewis (1992). 

 

The GCTQ had ‗good‘ reliability with a PSI of 0.61.  The GCTQ results showed a floor 

effect, where teachers scored a large number of students as negative for every criterion. 

In these circumstances, the PSI and Cronbach‘s alpha are not interchangeable measures 

and Cronbach‘s alpha was calculated to be 0.87, indicating ‗excellent‘ reliability. The 

PSI, Cronbach‘s alpha and content validity of the GCTQ lend support to the conclusion 

that the instrument can be implemented reliably by teachers to identify gifted children.  

This result supports earlier findings indicating the effectiveness of teacher nominations 

of students for gifted programs, when teachers are provided with specific rating criteria 

of students (Borland, 1978; Gagné, 1994; Hoge & Cudmore, 1986; Hunsaker, Finley, & 

Frank, 1997; Johnsen, 2004; Renzulli & Delcourt, 1986; Rohrer, 1995; Siegle & Powell, 

2004). 

 

Validity for Use with Minority Groups 

With the use of any assessment instrument created for whole of population use comes 

the potential for assessment bias.  Research must establish that any instrument selected 

for use has been shown to function indifferently for minority groups and is therefore an 

equally valid assessment of the construct for all persons. This bias may occur in an item 

within an instrument or in the administration procedure for an instrument (Popham, 

2012). 

 

The four major areas of assessment bias relate to a person‘s racial or ethnic background, 

spoken first language, socio-economic status and gender (Popham, 2012). Since these 

four personal variables may not function independently of each other (Callahan, 2005) it 

is possible for an instrument to be biased against an individual in multiple, 

compounding ways.  From an analysis perspective, it is difficult to separate these 

variables from each other without creating data that is artificial, i.e. no longer 

representative of the true population. Two additional personal variables, history of 

hearing issues (hearing) and birth position, were targeted due to references made by 

Silverman (2009a) where she states ―many cases of underachievement (in gifted 

children) are linked to chronic early ear infections (nine or more in the first three years), 
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with residual effects of auditory sequential processing deficits and attention problems‖ 

(Silverman, 2009a, para. 18). Silverman (2009a) also notes that second born children 

are recognised by their parents as gifted far less frequently than are first-borns or only 

children. 

 

Validity of use with minority groups for the AEY Test, GCPQ and GCTQ was 

considered using DIF analysis in RUMM2030 and cross-tabulations and Chi Square 

tests in SPSS.  The personal variables considered were gender, ICSEA (which is 

inclusive of both economic and ethnic background), history of hearing issues and birth 

position. The self-selecting nature of the research sample resulted in small and/or 

uneven groups which prevented meaningful analysis of many personal variables. The 

small group influence of the low ICSEA category made meaningful analysis of ICSEA 

DIF improbable. The hearing issues personal variable resulted in two highly uneven 

groups, making meaningful analysis improbable. The family position personal 

variable resulted in seven groupings, making meaningful analysis improbable.  No 

significant relationship existed between any item in any instrument and the personal 

variable gender at the 0.05 level. 

In addition to determining if the items in each instrument showed any differential 

functioning for the personal variables of gender, ICSEA, hearing issues or birth 

position, the group of students identified by each instrument and the group of student  

identified by the multiple assessment instrument process as a whole where considered 

against each of the variables.  These relationships are summarised in Table 6.3. 

The relationships between ICSEA and the students identified as gifted by the AEY Test 

and the GCPQ could not be calculated. No significant relationships existed between 

ICSEA and the CGTQ, CPM or the multiple instrument assessment process as a whole.  

This is in contrast to the results of many studies (Carman & Taylor; 2010; Drake, 2006;  

Lewis, 2001; Lohman, 2005b; Lohman, Korb, & Lakin, 2008; Shaunessy, Karnes, & 

Cobb, 2004) in which minority ethnic and socio-economic groups are substantially 

disadvantaged by selection procedures for gifted programs.  Although this result is 

positive, it must be viewed in light of the small number of participants from a low 

ICSEA background which prevented meaningful analysis of item DIF for each 

individual instrument.  ICSEA bias may still be operating at the instrument level.  
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The relationships between gender and the students identified as gifted by the AEY Test 

and the GCPQ could not be calculated. A significant relationship existed between the 

GCTQ and gender (effect size small), in favour of males. This result supports the 

findings of Lee (2002) and Feldhusen (1990) who both found that teachers‘ conceptions 

of giftedness favour characteristic found in males.  While research by Lynn (1994) and 

Lynn, Allik, and Irwing (2004) suggested that genuine ‗real‘ differences in intelligence 

exist between males and females as they develop at different times and rates, Lynn 

(1994) stated that no gender difference in intelligence exists up to the age of around 8 

years. No significant relationships existed between gender and the multiple instrument 

assessment process as a whole.   

  

There was no significant relationship between the students identified by the CPM or the 

multiple assessment instrument process and their birth position, when birth position 

categories were collapsed to ‗1
st
 born‘ and ‗2

nd
 or subsequent.‘ The relationships 

between birth position and the students identified as gifted by the AEY Test, GCPQ and 

GCTQ could not be calculated. 

Table 6.3 Summary of Relationships between Personal variables and the Students Identified as 

Gifted by each Instrument. 

 Gender ICSEA Birth Position 

(Collapsed) 

AEY n/a. 50% or more of 

cells had an expected 

count less than 5. 

 

n/a. 50% or more of 

cells had an expected 

count less than 5. 

n/a. 50% or more of 

cells had an expected 

count less than 5. 

GCPQ n/a. 50% or more of 

cells had an expected 

count less than 5. 

n/a. 50% or more of 

cells had an expected 

count less than 5. 

n/a. 50% or more of 

cells had an expected 

count less than 5. 

GCTQ A sig. relationship,  

(χ
2
 =5.05, p= 0.025, 

phi=0.19, (effect size 

small.) 

No sig. relationship, 

(χ
2
 =5.45, p= 0.066, 

V=0.17. 

n/a. 50% or more of 

cells had an expected 

count less than 5. 

CPM No sig. relationship,  

(χ
2
 =0.33, p= 0.56, 

phi=0.057.) 

No sig. relationship 

(χ
2
 =2.26, p= 0.32, 

V=0.11.) 

No sig. relationship 

(χ
2
 =0.000, p= 1.00, 

phi= -0.019.) 

Multiple 

Assessment 

Instrument  

Process  

No sig. relationship   

(χ
2
 =0.081, p= 0.776, 

phi=0.034). 

No sig. relationship  

(χ
2
 =1.46, p= 0.481, 

V=0.09). 

No sig. relationship 

(χ
2
=0.006, p=0.938, 

phi= -0.008). 
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Research Question One Summary 

The GCPQ and GCTQ are valid measures of giftedness for 6- and 7-year-old children 

with good to excellent reliability and strong evidence that they are uni-dimensional 

measures of the gifted construct. The GCTQ shows some statistical bias in favour of 

males, however the effect size is small. The AEY Test had good face validity, however 

its ability to separate students was low. When the contributing factors to the low 

reliability are closely tied to ethical considerations associated with the age group being 

screened, any changes towards improved reliability need to maintain appropriate early 

childhood pedagogical practices. Small and uneven groups made meaningful analysis in 

relation to DIF for items on the instruments improbable. There was no significant 

relationship between the children identified by the multiple assessment instrument 

process as a whole and the personal variables of gender, ICSEA or birth position. 

 

6.2.2 Research Question Two 

A) What are the associations between the groups of 6- and -7 year-old students 

identified as gifted through the use of each of the four individual assessment 

instruments (GCPQ, GCTQ, the AEY Test and Raven’s Colour Progressive 

Matrices (CPM)?    

B)  What children are identified as gifted through the use of all four assessment 

instruments in a multiple assessment instrument process?  

 

The correlations between instruments indicate that the rank order of the persons when 

compared on each instrument were not similar.  Due to the non-standard distribution on 

the GCTQ, Spearman‘s correlation coefficient was used. The highest correlation was 

0.446 between the GCTQ and the AEY Test, closely followed by Raven‘s CPM and the 

GCTQ at 0.445. The lowest correlation was between the GCPQ and the AEY Test at 

0.287.  

 

The correlations between the GCPQ and each of the other instruments are weak. The 

GCPQ correlated more with the GCTQ (0.41) than either the CPM (0.342) or the AEY 

Test (0.287).  Given that the GCPQ has sound psychometric qualities (good face 
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validity and uni-dimensionality) it is likely that the GCPQ is measuring the gifted 

construct.   

 

The correlation of 0.45 between the Raven‘s CPM and the AEY Test is in line with 

current research relating to the predictive validity of Raven‘s in relation to school 

achievement (Lewis et al., 2007, Lohman 2005).  The AEY Test was an assessment of 

school based learning concepts based on a set curriculum. Researchers have cautioned 

the sole use of the Raven‘s CPM for gifted program placement due to this low 

correlation, the concern being that student‘s achieving highly on Raven‘s CPM would 

be unprepared for a high level academic program (Mills & Tissot, 1995). Support for 

the use of Raven‘s CPM is in conjunction with other instruments as part of a multiple 

instrument approach (Lewis et al., 2007, Lohman 2005). 

Researchers such as Warne (2009) would refute the idea that multiple instruments can 

be compared as methods for selecting gifted children if the results themselves show 

little to no correlation between the instruments. According to Warne, a low correlation 

between instruments is indicative that the instruments are all measuring a different 

construct.  

To enable this discussion, two points need to be reiterated. First, the definition of 

giftedness used in this research is that proposed by the Columbus Group. Giftedness is 

an internal state resulting from advanced cognitive abilities and intense responses to 

experiences.  Gifted children are qualitatively different to their same age peers (The 

Columbus Group cited in Morelock, 1996). Giftedness is not solely high levels of 

school achievement, even though gifted children may achieve very highly.   

In accepting this definition, the GCPQ and the GCTQ were designed in order to try to 

identify students who exhibit characteristics supported in research literature as being 

common to gifted students. The purpose of the inclusion of these instruments in 

identification procedures is to try to identify those gifted students who are currently not 

performing highly in the academic domain and who, therefore, are unlikely to be 

identified using an achievement test instrument (Gross, 2005). High correlations should 

therefore not be expected between achievement tests and checklists of characteristics. 

Second, Peters and Gentry (2012) state the importance of moderate correlations between 

teacher-rating scales and achievement test instruments, as high correlations make for 
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duplicated, and therefore redundant, information. The 0.46 correlation between the AEY 

Test and the GCTQ can be considered moderate and therefore the inclusion of both of 

these instruments in a selection process is supported by the literature based upon both 

the definition of giftedness and the relevant recommended correlations.  

6.2.3 Research Question Three 

What do teachers consider are the benefits and limitations associated with the use 

of a multiple assessment instrument process in the classroom to identifying 

intellectually gifted 6- and 7-year-old children?  

The overall response from teachers was positive with acknowledgement that all three 

instruments developed for the research were complementary to each other.  Benefits 

identified by the teachers included the capacity of the process to focus teachers on the 

individual and for the information collected by the various instruments to inform and 

direct teaching.  Constructive feedback about the limitations of the process related to 

equity of access for Language Background other Than English (LBoTE) families, 

possible subjectivity by both parents and teachers and the practicalities relating to 

working with children in this age group, such as ensuring that children focus on their 

own work.  

 

In order for the multiple assessment instrument process to be used in the classroom, the 

cost must be appropriate. The multiple assessment instrument process is considerably 

less expensive than commercially available products. If FSIQ testing were carried out 

by the government school system, using their own psychologists, it would cost between 

AUD$344.90 and AUD$598.90 per child. Table 6.6 summarises the cost associated 

with implementing the multiple assessment instrument process in its current format, 

where the GCPQ and the AEY Test are completed with paper and pencil. The 

approximate financial cost is AUD$16.46-$21.16 per child, primarily consisting of the 

cost of teacher time and the official CPM record forms.  

 

The CPM forms could be considered non-essential as they were not used to report 

information directly to parents in the multiple assessment instrument process and could 

therefore be replaced by a teacher designed substitute.  This would save approximately 

AUD$3.92 per child. Further cost and time savings could be made if the GCPQ and 

AEY Test were moved to a computerised platform allowing for automated 
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analysis/reporting and negating the need for photocopying (pc), saving a further 

AUD$3.77 - $4.75 per child. The multiple assessment instrument process could 

therefore be theoretically implemented and analysed for an approximate cost of between 

AUD$8.77 and AUD$12.49 per child. 

 

Table 6.4 Costs Associated with the Multiple Assessment Instrument Process (one student, all 

figures are in Australian dollars).  

 

Instrument Cost of Materials Administration Total Cost 

Excluding 

Initial 

(N=1) 

 

Initial Ongoing Assessment Analysis/ 

Reporting 

CPM $1025 $39.20/10 

Record 

forms 

15 -30min /10 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

 

60min/10 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

Range 

$9.57 - 

$12.47 

AEY n/a Photocopy 

(pc) cost 24 

pages 

/booklet 

60min(avg)/ 24 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

 

60min/24 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

Range 

$3.77 - 

$4.75 

+pc 

GCPQ Translation pc cost 5 

pages/survey 

n/a 60min/24 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

 

Range 

$1.88 - 

$2.37 

+pc 

GCTQ n/a n/a 40min (avg) / 24 

Level 2.3 $45.23/hr 

Level 2.9 $57.01/hr 

 

Automated Range 

$1.24 - 

$1.57 

Total     Range 

$16.46-

$21.16 

Footnote: All figures based on information from Pearson Clinical Assessment Australia and New Zealand (2013a) 

and salaries found in the School Education Act Employees‘ (Teachers and Administrators) General Agreement 2011, 
and are approximations only. Times are based on information in the CPM Administration Manual (Raven, 2008).

  

6.3 Limitations of the Research 

There are three major limitations associated with this research: sample (size and bias), 

the questionnaire as a method of data collection, and the modification of existing 

instruments. In addition, there are limitations surrounding the ethics of conducting 

research with 6-and 7-year-old children. 

 

The primary limitation of the research relates to the sample, with both sample size and 

sample bias key issues. The size of the sample was limited by the pragmatics of data 

collection involving the collection, analyse and return of four data points on each 

student, at each school and teacher‘s convenience, within an ethically acceptable time 

frame.  The process required the teachers to have taught the children for a minimum of 
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six months prior to completing the GCTQ, making Term 3 the ideal commencement 

time for the process. All results needed to be returned prior to the end of Term 4, the 

end of the school year.  Student absenteeism resulted in numerous visits to each school 

site over the 10 weeks of Term 3 in each year of data collection. Some students moved 

to other schools removing themselves from the research.  

 

The final sample was reduced to 179 students who had a full set of results for all four 

instruments in the multiple assessment instrument process. For the analysis of each 

individual instrument, 190 students had information submitted by teachers using the 18 

item GCTQ, 194 student‘s parents responded to the 19 item GCPQ, 184 students 

completed the 23 item AEY Test and 190 students completed the 36 item Raven‘s 

CPM. As with any statistical analysis, the use of small samples leads to less precise 

estimates, a less powerful fit analysis and less robust estimates.   

 

The final student sample was not representative of the general population in Western 

Australia for a number of reasons. First, it was not financially viable to translate the 

survey into different languages and this may have deterred LBoTE parents from 

participating. This issue was also raised by teacher participants when referring to the 

limitations of the GCPQ.  Second, schools that were already actively trying to meet the 

needs of identified gifted and highly able children were, in general, more interested in 

participating in this research. Many of these schools were in high socio-economic areas 

(high ICSEA).  In order to balance the socio-economic structure of the sample, a large 

school with a very low ICSEA was deliberately included in the sample. Unfortunately, 

the response rate from this school, School F, was very low (20%) when compared to the 

other participating schools.  The randomised nature of the initial sampling (i.e. open to 

all schools in a given district) became less random as the topic strongly influenced the 

respondents.  The sampling, despite its initial intent, then became purposeful random 

sampling, whereby a random selection of schools was selected from a larger group of 

schools whose pre-existing interest and knowledge in the area of gifted education was 

evident (Lodico, Spaulding, & Voegtle, 2006). This permeated every level of the 

research, with teachers who were interested in the topic more likely to participate and 

parents who considered that their child may be gifted also more likely to participate, 

further skewing the sample.  Unfortunately, no aboriginal families chose to participate 

in this research.  
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A second major limitation of this research was the use of mail-out questionnaires rather 

than having face-to-face interviews with teachers for the Teacher PIQ. Face-to-face, 

semi-structured interviews would have allowed the respondents to discuss issues that 

they felt were important about the implementation of the multiple assessment 

instrument process that were not previously predicted or identified. It has been shown 

that semi-structured interviews elicit more in-depth answers and considered responses 

by offering participants the opportunity talk about their experiences (Creswell, 2008).  

Questions in written questionnaires that require extended, in-depth answers are often 

ignored by respondents (Anderson, 1998). Face- to- face interviews were not utilised 

due to the busy nature of the teaching role and the additional time required.   

 

This research used three self-designed questionnaires, the GCTQ, the GCPQ and the 

teacher PIQ. Mail-out questionnaires can take a long time to be returned and tend to 

have a relatively lower response rate (Rea & Parker, 2005).  The response rate for the 

GCPQ ranged from 20% to 76%. Teacher response rates were 100% for the GCTQ, 

while 76% of teachers returned the Teacher PIQ. In this research it was not appropriate 

for phone calls to be made to parents to follow-up and serve as a reminder about the 

survey, which can significantly increase response rates; however, generic reminders to 

all parents were placed in school newsletters each fortnight by participating schools. 

Using the mail-out format, there was the potential for respondents to not understand or 

misinterpret a question, with no researcher available for clarification. Participants were 

provided with two direct contacts for the researchers should any aspect of the research 

require clarification. No parent or teacher called for clarification of a question; however, 

this does not provide enough confirmatory evidence that all participants understood all 

of the questions in the context of gifted children.  Merrick and Targett (2004a) offer a 

number of limitations specific to parent questionnaires addressing the giftedness 

construct, which were considered in relation to this research. A parent may not be fully 

aware of the degree of a child‘s advancement in the area of interest or may not have 

access to all relevant information due to family breakdowns. Fostering and adoption can 

also mean that a continuum of information about a child is not available.   

 

Despite the limitations, the mail out questionnaire method had many advantages in 

relation to this research. There was no requirement for people to be trained to collect the 
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information on behalf of the researcher, saving time and money.  Respondents were able 

to complete the questionnaire at their own convenience. The respondents were able to 

consult personal records if need be; for example, a teacher may choose to look through a 

child‘s portfolio or make more direct observations with a specific question in mind prior 

to completing the information on a particular child. The direct response aspect of this 

method removed any bias that may have been introduced by an interviewer during an 

interview process. Due to the increased response time for respondents, the mail-out 

questionnaires were able to include more information to ensure a credible and legitimate 

impression was made (Rea & Parker, 2005). While questionnaires were not translated in 

this research, for an identification process to be legitimate for whole of population 

screening, language adjustment must be possible (Rea & Parker, 2005), and is far more 

difficult to achieve with face-to-face interviews. 

 

The third major limitation involves the modification of existing inventories. Although 

the source of the questions used in the AEY Test (WALNA), for example,  were shown 

to have excellent psychometric properties, those properties only relate to the functioning 

of the questions in their original order and context.  When placed into a new order and 

arrangement the same psychometric properties were not achieved. While the difficulty 

of items held true (as shown in Table 5.1), the AEY Test reliability was low when 

compared to the source tests.  

 

From an ethical perspective, the implementation of the multiple assessment instrument 

process by teachers, in classrooms, requires time away from the regular curriculum for 

students to complete both the formal testing elements, the AEY Test and the CPM, and 

this is a limitation of the process (Williams, 2011). The AEY Test received strong 

support from teachers in the PIQ as being meaningful in informing and directing 

teaching and learning and this helps to balance the burden of time taken away from the 

regular curriculum for participants.  The CPM did not offer information which the 

teachers could use to directly inform the types of learning opportunities which might 

progress individual students current literacy or numeracy understandings and this is a 

limitation of its use. Additionally, there is always the possibility that formal testing of 

young children, such as using the AEY Test and Raven‘s CPM formats, will cause 

anxiety for a participant, affecting their mental well-being and additionally inhibiting 

their responses (Williams, 2011).  
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6.4 Recommendations for Future Research 

The following are recommendations for further research to improve the validity, 

reliability and practicality of implementing the multiple assessment instrument process.  

Each instrument is considered individually followed by the multiple assessment 

instrument process as a whole. 

 

AEY Test 

The AEY Test was unable to separate all the students under the ethical design 

constraints placed on it due to the age of the students. These constraints could be 

overcome by transferring the AEY Test to a Computer Adaptive Testing (CAT) format 

(Andjelic & Cekerevac, 2012). The first issue with the AEY Test is the poor PSI 

indicating poor reliability.  In its current format, resolving this would require the 

addition of more questions (particularly around 0 logits), thereby increasing the test 

taking time, which is undesirable. In a CAT format, with the aid of audio and head sets, 

students could move through the AEY Test at their own pace and the questions would 

adapt to their needs, individualising the test by ability and length (Andjelic & 

Cekerevac, 2012).  The second factor contributing to the low PSI is that it lacks uni-

dimensionality. In transferring the AEY Test to a CAT format the testing time would 

vary depending on the child, therefore the numeracy and literacy tests could be 

separated, and their implementation left to the discretion of the individual teachers.  A 

CAT format would allow for all progress within tests to be saved and returned to at a 

later time, without compromising the integrity of the test questions, which is not 

possible in paper and pencil format (Andjelic & Cekerevac, 2012). Further research is 

recommended on the suitability of transferring the AEY Test to a CAT format. 

 

GCPQ 

The GCPQ had good reliability with the removal of item 16 (Daydreams and seems lost 

in another world) as it did not fit the model. The GCPQ could be moved to a 

computerised survey format, reducing the need for schools and teachers to input data (a 

function performed by the researcher in this study) and allow for confidentiality of 

parent responses to be further maintained.  If schools were able to make the completion 

of the GCPQ a normal part of the Year 1 enrolment process it would spread the data 

collection across time and ensure maximum participation. 
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Further research with the GCPQ could relate to it being implemented in a broader study 

with a sample stratified to the Western Australian population to further its refinement 

and analyse its functioning in relation to minority groups. As part of a broader study, the 

GCPQ should also be translated into multiple languages to be inclusive of the Western 

Australian population.  

 

In reviewing the many definitions of intelligence in Chapter 2, it was concluded that 

intelligence is very difficult to define, there is no universally accepted academic 

definition of intelligence, and a key element in defining intelligence is a person‘s ability 

to adapt to their environmental circumstance. Further, in a general sense, gifted people 

are those which lie at the far end of the intelligence continuum. These definitions lend to 

the possibility that different cultures, due to environmental differences, may value 

different skills and abilities and therefore view giftedness differently.  A possible area of 

research would be to consider if the current GCPQ requires modification for specific 

use with aboriginal families.  The aboriginal community could be consulted regarding 

their views on giftedness in their children, so that the construct of giftedness can 

accurately be assessed in aboriginal children, as a reflection of the characteristics that 

that community values. By considering how the environmental circumstance of 

aboriginal people impacts on their conceptualisation of giftedness in their children and 

how it might be differentially expressed in relation to the dominant culture, there is 

opportunity to refine the GCPQ to produce a better identification instrument specifically 

for this cultural group. If not, it is possible that our young, gifted aboriginal children 

will continue to go unidentified in a system where multiple personal variables can 

combine to result in considerable assessment bias which works against them.   

 

GCTQ  

The GCTQ was improved by the removal of three under-discriminating items: 14, 15 

and 18. This shorter version of the GCTQ could be moved to a computerised survey 

format, reducing the need for schools and teachers to collate data after inputting their 

own responses, a function performed by the researcher in this study. Further research 

with the GCTQ could involve implementing it in a broader study with a sample 

stratified to the Western Australian population to further its refinement and analyse its 

functioning in relation to minority groups, particularly aboriginal students and low 

ICSEA students.   
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CPM 

The Raven‘s CPM identified approximately 10 times more students than expected at 

130+ IQ.  Its use in a larger stratified sample would aid in determining if this is related 

to the self-selecting nature of this research sample or is linked to the Flynn effect 

(Raven, 2000).   In this sample, the Raven‘s CPM was the instrument which identified 

the majority of the students in the final group. Research with a boarder sample will offer 

additional feedback as to the place that the Raven‘s CPM plays in the identification 

process, including where cut-off scores should be placed. If the CPM were to become 

available in a computerised format, that would be the preferred mode of delivery. 

 

The Multiple Assessment Instrument Process 

Time to both implement and analyse the multiple assessment instrument process is a 

key element to its practicality for classroom use.  Moving to computerised formats for 

the GCTQ, GCPQ and the AEY Test would make this far easier as data can be 

automatically collated, reducing turn-around time.  

  

Local and specific group norms have been suggested by some researchers as a method 

to ensure minority group representation (Linn & Miller, 2005; Matthews, 2007; 

Matthews & Kirsch, 2011; Peters & Gentry, 2012). Expanding the sample to include at 

least two school clusters (schools in close location or the same suburb) that differ 

substantially on the ICSEA variable would offer the opportunity to research the effects 

of local norms on the outcomes of the selection process. 

 

Predictive Validity 

Additional research could be done to compare the participants‘ results for the AEY Test, 

GCTQ, GCPQ and Raven‘s CPM with their subsequent Year 3 and Year 5 NAPLAN 

results. This would be one indicator of predictive validity with school achievement. As 

the AEY Test had poor reliability, at least part of which can be explained by 

pedagogical decisions relating to the age of the children, this comparison would give 

insight into its predictive validity in its current form. As reliability is only one aspect of 

the broader concept of test validity, the importance of the PSI can be reassessed in 

relation to its capacity to predict future school based achievement, which is its role in 

the multiple instrument selection process. A comparison between NAPLAN and the 

four instruments may also be helpful in reflecting on the cut-off scores for each 
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instrument that might be used when implementing the multiple assessment instrument 

process as a whole.  The cut-off scores used in this research were those suggested in the 

literature; however, this may be helpful in the refinement of cut-off scores in relation to 

these specific instruments. 

 

6.5 Conclusion 

This research involved the development of a multiple assessment instrument process for 

identifying gifted 6- and 7-year-old children that was time effective, cost effective and 

teacher implementable. It has resulted in the development of two identification tools, 

the GCPQ and GCTQ, which have face and content validity and are reliable measures 

of the gifted construct. Both the GCPQ and GCTQ can be implemented by schools and 

teachers in a time and cost effective manner. The AEY Test, while a valid assessment of 

the Australian Curriculum, requires further refinement without breaching the 

pedagogical practices appropriate to working with 6- and- 7-year- old children. Many of 

the issues surrounding the AEY Test can be addressed through further item 

development and movement to a computer adaptive format. Regardless of the future 

format, it is likely that a minimum of two tests would be required, one literacy and one 

numeracy, in order to improve the PSI and associated reliability of the instrument. 

 

The importance of addressing selection bias in identifying gifted children has been 

reiterated at multiple points in this thesis. The research provides a clear direction to 

follow in the next stage of instrument refinement, with a focus on the personal variables 

of ethnicity and SES (as measured by ICSEA) and engaging aboriginal families, 

including the possible development of a GCPQ for specific use with aboriginal families. 

In addition, the use of local norms can be investigated as a means of identifying 

students from minority groups who are advanced in the context their current 

environment. 
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