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1 INTRODUCTION 

Attachment theory is of great interest to clinicians and educationalists who work 

with children. This is evidenced in the large number of entries when conducting a 

literature search on the topic of “attachment”. Attachment patterns describe 

children’s behaviour and interaction with their attachment figure(s) in stressful 

circumstances (3,39) and these patterns can be predictive of their social behaviour 

in childhood and adulthood (75). However, attachment measures are not used for 

practical reasons in routine clinical practice, for screening and in large 

epidemiological research. Clinicians and researchers would like to have a “quick 

and ready” measure of attachment (66). 

 

1.1 Attachment Theory 

 

Attachment theory was originally developed by John Bowlby (13-15). He described 

attachment as a special type of social relationship, that of attachment to a 

caregiver (15, p.179). Attachment theory postulates that an infant has behaviours, 

which serve to selectively seek proximity to an attachment figure for comfort and to 

ensure protection and survival. These behaviours are organised in an attachment 

behavioural system, which becomes activated by separation from the attachment 

figure. When an infant feels securely attached and is close to the attachment 

figure, he/she feels safe and can engage in exploratory behaviour. Attachment 

theory also suggests that an infant's interactive patterns between him/herself and 

the attachment figure become internalised into a map or internal working model 

(IWM) of the world. Difficulties in attachment relationships may be associated with 

later psychopathology (20). 

 

The quality of the attachment relationship is dependent on the attachment figure's 

ability to react to the infant's attachment behaviours (13). A truly available 

attachment figure is accessible (physically and emotionally available to the infant) 

and responsive (responding accurately and sensitively to the infant), and will 

suitably manage an infant's attachment behaviours (13). 
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The quality of the attachment relationship will impact on the infant’s/child's concept 

of their self, others and the world (13), and will therefore influence his/her later 

social, emotional, behavioural and cognitive development.  

 

The infant/child forms expectations or mental representations/internal working 

models (IWM) that are based on past dyadic interaction experiences that occurred 

between him/her and the attachment figure (13). These IWMs are thought to be 

part of the infant’s/child's overall mental state and related to other cognitive 

schema and general social cognition. IWMs are believed to remain relatively 

stable across life (14) but continue to evolve with new social experiences (47). 

IWMs help the infant/child to understand the environment and how he/she 

perceives the self; in choosing, planning and managing what attachment 

behaviours to use; and to predict the behaviour of the attachment figure (18). 

IWMs therefore shape perception, thought and behaviour and help the child to 

anticipate the future and to act efficiently (44). The IWM is thought to help the child 

develop a sense of felt security (16). If the child's needs are met through 

consistent care, support and protection then he/she will likely develop an assured 

and confident IWM (13). However, if the child has an unresponsive and 

unavailable attachment figure, he/she will probably develop an IWM characterised 

by distrust, low self esteem and unpredictability and this may lead to emotional 

and behavioural problems (13).  

 

Attachment relationships help the infant/child with the regulation of emotions like 

arousal and affect, which is achieved with the activation and termination of 

proximity seeking within an interpersonal context. Appropriate management of 

infant proximity seeking helps the infant to regulate his/her emotions and 

influences his/her later self- regulation skills (20).  

 

Attachment representations remain important in adulthood since they contribute to 

the way adults think and feel about intimate relationships including parent-child 

relationships and the way in which they perceive themselves. 
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1.2 Attachment Patterns 

 

Individual differences have been reported in the way that infants/children manage 

their attachment behaviours and how they react to the availability and 

responsiveness of their attachment figure (15). Mary Ainsworth developed a 

standardised, validated, laboratory assessment method called the Strange 

Situation Procedure (SSP) (2) to identify differences in the attachment relationship 

in infants which was based on her longitudinal studies of infant-mother interactions 

(1,3). The SSP directly observes how the infant copes/behaves with the triple 

challenge of being in a strange setting, the presence of a stranger and separation 

from the mother. The infant's reactions to these situations indicate the security and 

anxiety that the infant feels and his/her response at reunion with their mother can 

be coded and categorised into one of four types of attachment patterns: type A - 

insecure-avoidant; type B - secure; type C - insecure-resistant/ambivalent (2); or 

type D – disorganised (59). 

 

Infants classified as type B - secure explore their environment actively in their 

mother's presence and use the mother as a secure base1. They are visibly upset 

when separated from the mother, seek proximity to her on reunion and then go 

back to play. A secure attachment relationship is associated with developing an 

IWM, which allows forming trusting relationships, developing positive self-esteem, 

emotion regulation skills and resilience (3). Individuals with secure attachment 

believe that they are valuable and worthy of love and that others are reliable and 

trustworthy (67). 

 

Insecure attachment patterns are associated with an IWM characterised by 

negative infant/child appraisals of self and of the attachment figure, based on 

                                            
1 ‘Secure base’ was first used by Ainsworth (1982) to describe the ambience that 

the attachment figure creates for the attached person; the attached person can be 

curious and explore in the presence of the attachment figure to whom he/she can 

cling to when in danger (4). 
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experiences of unresponsive and inconsistent interactions with the attachment 

figure (20). 

 

Type A - insecure-avoidant infants do not appear to be distressed on separation 

from the attachment figure (but physiological research shows their arousal (73)), 

avoid/ignore the attachment figure on reunion and behave similarly towards the 

stranger (3). Infants classified as Type C - insecure-ambivalent/resistant become 

extremely distressed during separation from the attachment figure and on their 

mother’s return they may appear angry, show resistance and are difficult to 

comfort (3).  

 

Children with type D - insecure-disorganised attachment show on reunion with the 

attachment figure behaviours including: the complete absence of an attachment 

strategy; contradictory behaviours or affects occurring simultaneously; freezing; 

dissociation or confusion; abnormal movements or signs of apprehension/fear 

towards the caregiver (59). This attachment pattern can be associated with infant 

maltreatment, abuse and neglect (59). These infants' IWMs are thought to develop 

from experiences of unresponsive and threatening interactions with their 

attachment figure (20). Disorganization of attachment has also been described in 

children of parents who struggle with unresolved loss or other traumatic 

experiences (58). Disorganised attachment has been associated with emotion 

regulation difficulties, increased risk of externalizing problem behaviour and 

dissociative behaviour in later life (84). 

 

According to attachment theory and with support from empirical studies, 

individuals develop and maintain their IWMs throughout infancy, childhood and 

into adulthood, which results in these relatively stable (trait-like) individual 

differences in attachment styles (56,57,87). 

 

Several studies have investigated the distribution of attachment patterns using 

different attachment measures (2,38,82-84). The distribution of attachment 

patterns in normative samples of infants, using the strange situation procedure 

and following ABC classification, has been found to be approximately 66% secure, 

22% insecure-avoidant and 12% insecure-resistant (2). A meta-analysis described 



5 

similar distribution patterns in normative samples using the strange situation 

procedure (82). The distribution of attachment patterns in normative samples in 

infancy using ABCD attachment classification has been described with 55% 

secure, 22% insecure-avoidant, 7.5% insecure-resistant and 14.7% insecure-

disorganised (83).  

 

Using the Manchester Child Attachment Story Task (MCAST) as an attachment 

measure in 4-8 year old children in a normative sample, a similar distribution of 

attachment patterns has been found to findings from the SSP, using ABC 

attachment classification, with approximately 62%, 27% and 8% classifying as 

secure, insecure-avoidant and insecure-ambivalent respectively (38). The 

distribution of insecure-disorganised attachment in a low risk sample of children 

using the MCAST (38) has also been similar to that found in other studies 

investigating normative samples (60). 

1.3 Importance of Attachment Relationships 

Attachment theory helps to understand how caregiving relationships influence 

emotional and behavioural development (77). An infant’s/child’s early attachment 

relationships will influence his/her emotional regulation skills, coping and problem 

solving strategies, communication skills, self-esteem and psychological health (3). 

Attachment theory suggests that a secure attachment pattern is associated with 

developing trusting reciprocal relationships, effective emotion regulation and 

healthy psychological functioning (3). An insecure attachment pattern is 

associated with difficulties in forming trusting relationships as well as with 

externalizing and internalising problems including aggression, oppositional 

behaviours and depression (19).  

 

Disorganisation of attachment is considered a major risk factor in the development 

of child psychopathology (12,89). Several studies have shown that disorganized 

attachment in infancy is predictive of difficulties in coping with stress (45,73), an 

increased risk of externalising behaviour problems (21,54), lower emotional 

functioning when at school age and dissociation in adolescents (21). A meta-

analysis on disorganised attachment also found significant effects of disorganized 

attachment on infant’s stress reactions and on externalizing problems when at 
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school age (84). However, the relationship between insecure/disorganised 

attachment in infancy and psychopathology in later childhood is not straightforward 

(8,39).  

 

Several studies in low-risk samples have investigated whether insecure 

attachment in the first two years is associated with higher rates of disruptive 

behaviour at age 4-7 years (9,10,29,35,49). With small sample sizes, low 

percentages of insecure attachment patterns (<30%) and low rates of significant 

problems at follow up, these studies had little power to detect significant 

associations and were not helpful in establishing the potential linkages between 

attachment and psychopathology (9,10,29,35). 

 

However, other studies have assessed high social-risk populations and in two 

studies, children from high-risk populations have been followed up into middle 

childhood or beyond (24,53,74). In the Minnesota Parent-Child Project, 174 infants 

of young, single mothers had an assessment of their attachment pattern at 12 and 

18 months when they were categorised as secure, avoidant or ambivalent (24). 

They were then followed up pre-school, in primary school and as pre-adolescents. 

Results showed that children from high social-risk populations, who had early 

insecure relationships, were significantly more likely to have poor-quality 

relationships with peers, to display moodiness and symptoms of depression and 

aggression compared to children who had been classified as secure in their early 

life. Adolescents who had ambivalent infant attachment had higher rates of anxiety 

disorders (86).  

 

The above findings support a transactional/multipathway model since they show 

that information about early security of attachment and later parent-child and 

family relationships may be necessary to predict later behaviour problems 

accurately (27). Secure attachment may be a protective factor in high risk samples 

(64). Alternatively, insecure attachment in conjunction with family adversity could 

be a potent pathway to later disruptive behavioural problems (51).  

 

Today, individual differences in attachment in infancy have been studied in relation 

to many different later outcomes, including parent-child interaction, relationships 
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with siblings and friends, behaviours with unfamiliar adults, competence in 

preschool, exploration and play, intelligence and language ability, ego resilience 

and ego control, frustration tolerance, curiosity, self-recognition, social cognition, 

behavioural problems and other indicators of incipient psychopathology. Although 

there have been many results showing the importance of a secure attachment for 

psychological health, many more questions remain unanswered. 

 

1.4 Attachment Measures 

 

1.4.1 The Strange Situation Procedure and the Adult Attachment 
Interview 

 

The Strange Situation Procedure (SSP) (2) has become the standard method to 

measure attachment patterns in infants aged up to 20 months old and became the 

basis for the development of other measures. “Attachment security”, a state of 

being secure and untroubled (2), can never be directly observed, however in 

infancy, attachment behaviours can be directly observed and attachment can quite 

easily be classified using the SSP.  

 

The Adult Attachment Interview (AAI), the gold standard attachment measure in 

adulthood, is a semi-structured protocol, which was developed in the 1980s 

(34,55). The interviewee is asked to give a description of his relationships to his 

parents or other significant attachment figures in childhood, followed by probes of 

specific episodic memories to support their descriptions. The task in the AAI is to 

produce and reflect upon memories that are related to attachment while 

maintaining a coherent, consistent and collaborative narrative. Depending on how 

this is managed, interviewees are described to one of three categories: 

secure/autonomous, dismissing or unresolved/disorganised. 

AAI categories have been found to be predictive of infant strange situation 

response patterns. Infants of coherent speakers are typically classified as secure; 

children of dismissing speakers are often classified as insecure/avoidant; and 

children of preoccupied speakers as insecure/ambivalent. This suggests that the 

form in which a life narrative is presented predicts caregiving behaviour. Internal 
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consistency and collaboration in a narrative on attachment themes predicts the 

speaker’s ability to impart security to an infant. 

1.4.2 Attachment Measures in Childhood 

 

Measuring attachment in children is, however, more difficult since their behavioural 

repertoire becomes broader and more flexible, and their cognitive abilities allow 

them to anticipate and coordinate with their parent’s behaviour. Attachment 

behaviours are not always played out in direct relationships with caregivers and 

may not be directly observable (72). In addition, the verbal skills of young children 

may not be sophisticated enough to report on attachment-related experiences 

using interview techniques.  

 

The Manchester Child Attachment Story Task (MCAST) is an attachment measure 

for middle childhood, which has been clinically developed and scientifically 

evaluated in the 1990s (38). It has been built on existing methodologies and uses 

a combination of representational doll play and conversation to access a child’s 

IWM of attachment. It seems age appropriate to use both, observation of 

behaviour and analysis of verbal responses. Children are thought to have 

internalized their experiences with caregivers and to have developed internal 

representations of the caregiver and of their self (18). Four specific scenarios are 

used to elicit attachment specific play and a non-attachment-related vignette is 

included for comparison. The interviewer introduces distress in the doll to a degree 

that the child is clearly involved and sympathetically aroused by the predicament 

shown in the four vignettes aiming to mobilise attachment-related thoughts and 

behaviours. At this point the interviewer hands over to the child to complete the 

story. The way the child plays out the story thereafter is subjected to structured 

coding. The assignment to an attachment classification is based therefore on the 

rating of attachment behaviours represented in the story completions, the rating of 

the narrative coherence and the analysis of disorganisation in representation (38). 

The MCAST focuses on the child and one caregiver, and emphasizes that the 

child identifies with the doll figures. Doll play has also been used to assess other 

themes in children, for example, social cognition (65).  

The MCAST has demonstrated good inter-rater reliability on categorical 

attachment classifications: between secure and insecure classifications (94%), 
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and between D and non - D classifications (82%) (38). The MCAST has also 

shown good content validity and stability of attachment classifications over time 

(e.g. 76.5% of avoidant, secure and resistant classifications and 69% of 

disorganised classifications remained constant) (38). Furthermore, the MCAST 

shows concurrent validity against AAI, Separation Anxiety Test and independent 

teacher ratings of child behaviour (37).  

It has been used in school-based research (32) and is currently used 

internationally in some studies. 

 

1.4.3 Difficulties with Existing Attachment Measures 

 

Despite the existence of several attachment assessments, there is currently no 

satisfactory way of measuring attachment in large samples for screening purposes 

or for epidemiological research (50). Attempts to develop screening questionnaires 

for attachment have shown only modest correlation with the gold standard 

attachment measures: the strange situation procedure in infants (3), story stem 

measures in middle childhood (38) and the adult attachment interview from 

adolescence onwards (36,58). These standard measures are all expensive to 

administer and rate since they require trained personnel and are time consuming. 

This has, to date, prevented their use as screening tools and the largest cohorts 

examining attachment patterns are usually in the order of a few hundred children 

(74). Attachment as a variable has, for example, only been possible to include in 

small sub-samples in large epidemiological studies like the Twins Early 

Development Study (80).  

The MCAST allows the assessment of children’s representation of relationship 

functioning in middle childhood but, for example, requires approximately 15-30 

minutes to administer and 30 to 60 minutes to rate by someone who has been 

trained in MCAST administration and coding (63,66).   
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1.4.4 The Computerised Manchester Child Attachment Story Task  

 

 A computerised version of the Manchester Child Attachment Story Task, the 

CMCAST has been developed to measure attachment in young school aged 

children (62). It can be used on any standard computer and all data is stored 

automatically on the computer, which is likely to reduce the chance of data loss. 

Administration does not require as intensive training as for the MCAST, which may 

reduce cost. Computers have been used for many purposes in psychiatric practise 

including the use of computer-based instruments for data collection in large 

epidemiological research (88). Children enjoy working and interacting with 

computers (71). They may also feel less aware of being in a “test” situation during 

a computer assessment. Computers can bring several advantages such as 

automatic storage of data or standardisation of delivery. In the original MCAST, 

differences between the delivery styles of administrators may influence the child’s 

responses and complicate rating. A simplified rating scheme is used with the 

CMCAST and is likely to reduce costs of data analysis compared to the MCAST 

(63) (see appendix 7.10). Training to rate the CMCAST is however the same as for 

the MCAST. 

 

In the CMCAST, story stems are represented on the computer by the movement of 

simple two-dimensional screen “dolls” narrated by a standard voice. Children then 

take over the controls of the PC to complete each story by moving the “dolls” on 

screen and speaking into the computer. This produces an audio-visual 

presentation of the child’s story, narrated by the child, which is stored on the 

computer and available for rating. 

In a validity study, the psychometric properties of the CMCAST instrument have 

been tested against the original MCAST (63). Fifty-five children aged 5-8 years 

old, some of whom had a clinical diagnosis of reactive attachment disorder, 

attention deficit hyperactivity disorder or oppositional defiant disorder, completed 

the MCAST and CMCAST six weeks apart in random order, to avoid any potential 

order or learning effects. Both, CMCAST and MCAST were rated to produce a 

standard four-way attachment classification for each of the four stories and then 

an overall ABCD classification was assigned, based on the predominant strategy 

across the four stories. Fifty-five children had data from both CMCAST and 
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MCAST. Eighty-two children had participated but data was lost due to children not 

engaging, refusing to undertake a test, failing to attend an appointment or 

technical problems. Inter-rater agreement for the four-way (ABCD) attachment 

classification for both the MCAST and CMCAST was similar: CMCAST 

kappa=0.91 (95% CI 0.82-1), 94% of classifications by independent raters were in 

agreement; the MCAST kappa=0.93 (95% CI 0.80-1), 96% of classifications by 

independent raters were in agreement. Agreement between the CMCAST and 

MCAST for the four-way (ABCD) attachment classification was good: kappa=0.63 

(95% CI 0.46-0.79), 76% classifications were in agreement. In addition, agreement 

between CMCAST and MCAST for attachment security versus insecurity was 

good: kappa=0.67 (95% CI 0.48-0.87), 84% of classifications were in agreement.  

 

In a sensitivity analysis, costs for both assessment tools, the MCAST and 

CMCAST were estimated by considering the cost of equipment, training, 

administrator’s time and rating (63) (see Appendix 7.5). Costs to run the MCAST 

and CMCAST were comparable if only one is done at a time. If five CMCASTs 

were done simultaneously, it was considerably cheaper than the MCAST but there 

would be little benefit, in terms of cost, of undertaking more than five CMCASTs 

simultaneously (63) (see appendix 7.5). 

 

1.5 Study Aim 

 

Since attachment seems to be related to psychological health, its measurement 

should not be left out of studies that attempt to understand the aetiology of child 

and adolescent psychopathology. In addition, since there are interventions 

available to help children with attachment difficulties (6), an attachment measure, 

which could be used for screening, particularly for disorganisation of attachment, 

may be beneficial. To date there has been no satisfactory measures to assess 

attachment patterns in children that can be used in large samples (66). The 

CMCAST, however, has been validated against the original “doll play” MCAST in a 

preceding study (62) and has the potential to become an important instrument to 

evaluate attachment patterns in young school-aged children in large samples in 

the future. This study aimed to investigate if the CMCAST can be used and reliably 
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rated in groups of primary school children. In addition, the participating children’s 

views on the CMCAST are considered important.  

  
Research Questions 
 

1. Is the Computerised Manchester Child Attachment Story Task a measure 

for attachment patterns in middle childhood, which can be used in groups of 

children in a school setting? 

2. Can the CMCAST be rated reliably in these circumstances? 

3. What are users’ views on the CMCAST? 
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2 METHOD 

2.1 Study Design 

 

This was a feasibility study to investigate if the Computerised Manchester Child 

Attachment Story Task (CMCAST) can be used and reliably rated in groups of 

children. This study was undertaken in four phases (see Figure 2.1). In phase 1 

we started testing children in pairs. The number of children per group was 

increased, when we felt comfortable to do so, after a minimum of three test runs 

up to a maximum of five children. In phase 2, phase 3 and phase 4, three, four and 

five children were tested simultaneously on the CMCAST. We aimed to run ten 

groups with the highest possible number of children per group. CMCASTs were 

rated and where possible children were assigned an attachment category. Twenty-

two percent of CMCASTs were re-rated by a second researcher blind to the initial 

rating. All children who had participated in the study were asked for their views on 

the CMCAST. 
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Figure 1: Study Flow Diagram 
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2.2 Study Approval 

 

Approval to undertake this study was obtained from Glasgow Education Services 

(see appendix 7.1). 

 

2.3 Participants 

 

Participants in the study were primary schoolchildren between 5 and 9 years 

(mean age = 7.46) who were recruited from four primary schools, three 

mainstream and one private, in Glasgow. 

 

Study Inclusion and Exclusion Criteria 

To take part in the study the following inclusion criteria were adhered to for all 

participants:  

1. Children were aged between 5 and 9 years. 

2. Children attended a primary school in Glasgow. 

 

There were no exclusion criteria to this study but some children, for whom we had 

parental consent, were not asked to take part in the study for practical reasons 

such as disruption to class and composition of groups. During the CMCAST 

administration, it was noted that two children had problems with the English 

language since they had only recently (<6 months) moved to the UK and their first 

language was not English. In addition, one or two children were thought to have a 

learning disability or considerable learning difficulties (one child was two years 

behind in class) since they did not seem to understand and be able to follow 

instructions given in the CMCAST. These children were not excluded but their 

CMCASTs could not be rated. 

One mother, following consultation with the headteacher, did not give her consent 

for her child to take part in the study since her husband, the child's father, had died 

very recently.  
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Participant Identification and Recruitment 

With the agreement of Glasgow Education Service, ten mainstream primary 

schools, which were either located close to the research department or had 

previously been involved in research with the department, were identified and 

asked to participate (see appendix 7.2). All were sent a letter, giving information 

about the study (see appendix 7.3). Similarly, three private primary schools, in 

close location to the research department, were asked to participate. Five 

mainstream schools and one private school offered to support our study but two of 

the mainstream schools did not have the necessary facilities (i.e. a suitably sized 

room) to take part in this study. Four primary schools were included and one 

researcher met with the headteachers to explain the study rationale and design.  

 

Parents of children attending these four primary schools in Glasgow were asked to 

give consent for their children to take part in this study. Parents were given an 

information sheet about the study (see appendix 7.3) including a consent form 

(see appendix 7.4) and asked to return the consent form to the headteachers. 

Headteachers forwarded consent forms to the research team. However, not all 

parents of children of these four schools were asked for consent. At D-school, the 

first school that had agreed to support our study, all parents with children in 

primary 1 to 4 were asked to consent. At P-school, due to a shortage of 

information and consent forms, forms were distributed to parents with children in 

primary 1 and 3 and to parents of children in primary 4 who were under the age of 

nine years. Since several children in primary 4 at S-school exceeded our upper 

age range, at S-school, only parents with children in Primary 1, 2 and 3 were 

approached for consent. By the time H-school joined, only a few more children 

were required to complete the study. Sampling then was purposive and only some 

parents of children in primary 3 were asked for consent.  

 

One researcher contacted the headteachers to arrange suitable dates and times to 

test participants on the CMCAST. Children were tested in groups of 2, 3, 4 or 5 

children. When selecting children into these different groups, children in the same 

age range and from the same class were preferably tested together to reduce 

disruption to class. We started testing children on the CMCAST at one school 

while recruiting more schools and children to the study. Since we noticed early in 
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the study that younger children had more difficulties undertaking the CMCAST we 

recruited more older children into the study, especially since technical problems 

caused already regular data loss. 

Children were given an explanation of the study and they could decline 

participation if they wanted, although none did so.  

 

 

 

Figure 2: Recruitment of the Sample 

N, number; D, H, P and S, school identification letters; P1, primary 1; P2, primary 

2; P3, primary 3; P4, primary 4 
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Participant Response Rate 

At D-school, out of the 66 parents of children in P1 to P4 who were asked for 

consent, 29 (44%) gave it. At S-school, 53 (37%) parents of 145 children in P1 to 

P3 gave consent. We do not know the response rates at P- and H-school as only 

some parents of children of these schools were asked for consent. In total, 86 

children participated in our study and undertook the CMCAST. 

 

2.4 Researchers 

 

Two researchers visited the schools. Both prepared the rooms and set up the 

computers. One led the test, welcomed and introduced the children to the 

computers, helped them to start the CMCAST assessment and was then available 

for any further questions and support that the children needed during the test. The 

second researcher was present to observe the data collection and to take notes on 

the procedure. All CMCAST vignettes were given scores to rate their quality in 

regards to tone, picture and engagement of the children and rated to give them an 

ABCD attachment category by one researcher. Another independent researcher 

re-rated 13 CMCASTs (22%), blind to the initial rating, to give them an ABCD 

attachment category. 

Both researchers had undertaken the full three-day MCAST training and were 

therefore experienced in administration and rating of the MCAST. They received 

an additional half day training in administration and rating of the CMCAST. 

 

2.5 Material 

 

2.5.1 The Computerised Manchester Child Attachment Story Task  

CMCAST Software 
 

The Computerised Manchester Child Attachment Story Task (CMCAST) has been 

developed by Helen Minnis et al (62). The CMCAST version used in this study was 

written in Java and can be used any standard PC. To undertake the CMCAST, a 
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computer with screen, keyboard, mouse, headphones and a web cam are 

required. The CMCAST is based on the MCAST original, which is a 

developmentally appropriate semi-structured play method, designed to assess 

attachment patterns of children aged between 4 and 9 years (38). The MCAST 

aims to identify the child’s mental representation of attachment relationships by 

eliciting patterns of behaviour that stem from the IWM (38) and so does the 

CMCAST. Like the original MCAST interview, the CMCAST consists of a control 

vignette and four attachment-related vignettes. It is structured based on a doll play 

method, which is derived from the work of Bretherton et al. (17) and has features 

of the AAI (38).  

 

In the CMCAST, story stems are presented to children on the computer using 

simple animation techniques. The dolls used in the CMCAST are represented in 

two dimensions and their movements are synchronised with a verbal narration of 

the story stem done in a “standard” voice. The movement of the dolls is gross and 

only involves whole character movement: individual limbs etc. do not move.  

 

The CMCAST starts with an introduction screen where the participant’s data is 

entered, including the child’s name and sex which determines the gender of the 

on-screen dolls. Instructions and prompts from the computer to the child are given 

via an animated figure “Mr Query”, which leads/guides the child through the 

CMCAST assessment. The child listens to “Mr Query” via headphones.  

 

Figure 3: Picture of Mr Query 

A screen follows where the child chooses characters to represent him/herself, 

called “me-doll” and his/her mother, called “mummy-doll”.  

Next is a screen to ensure that the child is centred within the webcam’s field of 

view (see figure 4).  
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Figure 4: Screenshot of Set-up Screen for helping the Child sit within the Camera’s 

View 

A warm-up screen featuring a countdown and rocket launch follows which aims to 

help the child to get comfortable with vocalising their responses; the child is 

encouraged to count out loud along with the computer. Then, the child can 

practice moving the characters in a free play screen. Another warm up stem 

follows to familiarise the child with the protocol for the story stems. These practice 

screens aim to orientate the child to the computer, to execute specific moves with 

the characters and encourage the child to speak up since he/she is regularly 

reminded to talk to the computer. Observing children during the practice screens 

allows the administrator to identify children who have difficulties with any of these 

tasks, since these are necessary requirements to later code, and rate the child’s 

CMCAST.  
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Following these practice screens, one control (breakfast) vignette and four 

vignettes related to specific attachment stressors are presented.  

The control vignette about a breakfast scenario doesn’t contain an attachment 

dilemma and is aimed to provide a baseline of a child’s behaviour and to help 

distinguish issues related to a child’s temperament from that of attachment 

behaviour. It allows the researcher to assess a child’s engagement with the task 

and reveals any anxiety, oppositional behaviours and/or overactivity in a child.  

The attachment related vignettes are (1) nightmare vignette, (2) hurt knee vignette, 

(3) illness vignette and (4) scary-dog vignette (see table 1). In these, me-doll is 

placed in situations of specific distress with the caregiver close by, but not 

proximate, to give the child the possibility to demonstrate proximity seeking and 

other behaviours in the story completion.  

 

The first stage of each vignette is presented by the computer and involves an 

induction period where there is an increase in arousal in the “me-doll” to engage 

and arouse the child. When the stem narration is complete, in the second stage of 

each vignette, the child is asked to complete the story “show me and tell me what 

happens next”. The software shifts here from a “playing” mode to a “recording” 

mode. The child moves the on-screen dolls and provides a verbal narrative as 

he/she does so. All the movements of the characters and the audio of the narrative 

are recorded. The child can only move one character at a time and the software 

records the screen coordinates of this character in 1 millisecond time slices while 

also keeping a record of the position of all other objects. This data allows the 

computer to produce a “replay” of the action. A video of the child’s face, using a 

webcam is recorded through the entire vignette and for rating, the child’s face can 

be observed during the engagement/arousal phase and while completing the 

story. 

 

The child has control over the stem and can end their narration at any time when 

an “End Story” button appears 30 seconds after the computer has invited the child 

to take over and complete the story. This ensures that the child cannot just click 

the stem screen away without any response. The software also asks for 

confirmation of completion of the narration in case the “end story” button was 

clicked by accident. 
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Figure 5: Screen with Me-doll and Mummy-doll in Doll House and End Story 

Button 

 

To wind up each stem, the software uses prompts to ask a series of questions 

after the child has completed their narrative. These explore to what extent me-

doll’s distress is alleviated by asking about me-doll’s and mummy-doll’s thoughts 

and feelings. 

 

The CMCAST assessment is replayed via a separate player that uses the data 

that was stored during the child’s narration. The child’s on-screen response is 

replayed using simple animation techniques and is synchronised with the replay of 

the audio and video stream that were recorded during the child’s narrative.  
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Table 1: Content of Vignettes 

 

The administration and completion of the CMCAST in individual children takes 

between 15 and 30 minutes.  

 

CMCAST Coding 

The CMCAST interview is recorded and saved on the computer under the child’s 

name and can be replayed for coding and rating. The coding of the CMCAST is 

restricted compared to the MCAST and is based on only four indices: 

engagement, proximity-seeking, caregiving and assuagement. The more detailed 

subsidiary codes which aid the overall classification for each story in the MCAST 

cannot be rated in the CMCAST (see figure comparative rating systems between 

MCAST and CMCAST).  

 

However, the idea behind the coding of the CMCAST is similar to that behind the 

MCAST: the content of the child’s completed narrative will result in an analysis 

comparable to that obtained through the observation of attachment behaviour as 

seen in the Strange Situation (38). The structure of the completed narrative is 

formally examined in the MCAST using techniques adapted from the AAI but not in 

the CMCAST. The rating of disorganisation is more detailed in the MCAST 
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compared to the CMCAST, where it depends on the extent of “bizarreness” in the 

represented stories.  

 

Similarly to the MCAST, the CMCAST is rated to produce a standard four-way 

attachment classification for each of the four stories: A – insecure-avoidant (where 

me-doll tends to resolve the dilemma him/herself without reference to the mummy-

doll); B – secure (where the child represents mummy-doll as helping to resolve the 

dilemma); C – insecure resistant/ambivalent (where mummy-doll is involved in 

trying to resolve the dilemma, but the stress is poorly assuaged or increases) and 

D – insecure disorganised (where me-doll appears to have no coherent strategy 

for resolving the dilemma)(63). An overall A, B, C or D classification for the entire 

four-story package was assigned based on the predominant interpersonal strategy 

across the four stories (63). The MCAST coding system was followed whereby an 

overall attachment classification of insecure is given if two or more individual 

vignettes are classified as insecure. The pattern of insecurity is based on the main 

type of insecurity across vignettes (i.e. avoidant/resistant/pervasive 

disorganisation) (38). Since we had unexpected data loss due to technical 

problems, we also assigned attachment classifications to some children of whom 

we had only two or three of the four attachment related stories when we felt 

comfortable to do so (i.e. when both or all three available stories fell clearly within 

the same attachment category). 

 

Inter-rater Reliability on CMCAST Agreement 
For the assessment of inter-rater reliability, 13 CMCASTs (22%) were re-rated by 

a second researcher blind to the initial rating. Both raters had formal training on 

the MCAST and, in addition, training in administering and rating the CMCAST. 

 

Quality of Recorded CMCAST Vignettes 
All CMCAST vignettes were rated by one researcher for quality of tone, quality of 

picture and the child's engagement during performance of the test. Ratings from 1 

to 3 were given dependent on grade/severity, with 1 being good/ideal, 2 impaired 

and 3 not rateable. Some CMCAST vignettes did not contain sufficient 

speech/action and were therefore not rateable. 
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Children’s Views on the CMCAST 

After participation in the CMCAST, all children were asked a set of questions to 

elaborate on their views on the CMCAST. This took place in the same small 

groups in which the children had undertaken the CMCAST and all children were 

encouraged by the leading researcher to give their opinion. The observing 

researcher documented the children’s answers. 

 

All participating children were asked the following questions:  

1. How did you like/find the game? 

2. Was it easy or difficult? 

3. What was especially good about it? 

4. Was there anything you didn’t like? 

5. What do you think we should change to make it better? 

6. How were the questions? 

7. Did you find them easy or difficult? 

8. Did other children distract you? 

9. Could you tell your story? 

10. Would you do it again? 

 

2.5.2 Computer Equipment 

 

Due to funding constraints we mainly depended on material that was owned by the 

research department and on our own or friend’s material (i.e. computer cameras, 

computer mice, headphones). Some additional material was bought (i.e. computer 

cameras, standard computer mice and headphones). Therefore, most of the 

equipment was basic and from different producers/companies. The research 

department had two laptops with computer cameras, mice and headphones which 

were regularly used for clinical work and which had been used in a previous study, 

so a further three sets of laptops with computer cameras, mice and headphones 

were required. For details on equipment see appendix 7.7. 
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Computers 

Six laptops were mainly used for data collection dependent on their availability. At 

S-school, some computers from the school’s computer laboratory were used in 

addition to laptops from the research department. 

 

Headphones 
In this study, different headphones and one headset, combining headphone and 

microphone were used. Children were offered supra-aural, earbuds and in-ear 

headphones to choose from and encouraged to find the most comfortable type of 

headphones for them.  

 

Computer Cameras 
The computer cameras belonging to the two computers owned by the research 

department were Logitech products and purchased about two years before this 

study had started. Since it was not possible to buy more of this type of computer 

camera, it was no longer available, three “newer” Logitech computer cameras 

were bought for the other computers. 

 

Computer Mice 
We used different computer mice for our study, including one specifically designed 

for children’s hands. This had an engaging design and clicked when the child 

squeezed the mouse rather than tapped it. All other mice were standard adult type 

mice and not specifically designed for children. In all four primary schools, 

however, standard adult type mice were used with computers, so children were 

familiar with them. On observation there was no obvious difference in how children 

managed the CMCAST with either type of mouse. 
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2.5.3 Rooms/Facilities  

 

At all four schools, a separate room with desks and chairs to set up the computers 

was used for CMCAST assessments. The computers were set up slightly apart to 

minimise distraction between the children but close enough to allow the researcher 

to monitor and support the children. This set up varied slightly in different schools 

depending on the available space and the number of children tested 

simultaneously (see appendix 7.8).  

 

2.6 Study Procedure at the Schools 

 

Participating children were asked to leave their class to undertake the CMCAST in 

a room out with class where the computers were set up. A researcher welcomed 

all participating children and firstly explained the nature of the test/game and 

placed emphasis on their right not to take part or to withdraw from test/game at 

any time. They were then assigned a desk with a computer, mouse, different 

headphones and a computer camera, which was attached to the top of the screen 

to record the child’s facial expression during the CMCAST procedure. 

 

The researcher highlighted important points to the participating children in an 

introductory talk, which lasted about five minutes, before helping them to engage 

in the CMCAST/story telling game. The following information was given: 1. that the 

computer would start telling a story and then ask the children to finish it; 2. that 

children should finish the story by moving the dolls with the mouse and by talking 

to the computer in a loud and clear voice (that a microphone in the computer 

records their story); 3. how to handle the material (mouse, headphones and 

software); and 4. that the researcher would help with any problems (see appendix 

7.6). 

 

The researcher encouraged the children to set up the test/game by entering their 

names and gender. Then children were asked to put on headphones (they could 

choose between different types of headphones) and were helped to correct the 

volume where necessary. The CMCAST started with instructions from an 
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animated figure “Mr Query” who led through the test/game. After the researcher 

had checked that the computer camera was recording the children’s faces - the 

children could see their face in a red-bordered screen if they were sitting in the 

correct position - the children were asked to continue with the test/game. Most 

children managed from that point to go through the test/game with no or little help. 

The researcher was available during the CMCAST assessments to help with any 

difficulties. 

 

The child then chose among several screen dolls a me-doll to represent 

him/herself and a mummy-doll to represent his/her mother.  

Two practice screens followed and children who had problems with practical tasks 

e.g. dragging me-doll from the bedroom to the kitchen, were supported by the 

researcher in acquiring some basic computer skills to be able to progress to the 

story vignettes. Children who did not speak loudly enough were encouraged to do 

so by the researcher.  

 

The CMCAST’s control/breakfast vignette, a story-stem without an attachment 

dilemma and four vignettes related to specific attachment stressors (a nightmare 

vignette, hurt knee vignette, illness vignette and a scary dog vignette) followed. 

The child was asked to complete the vignettes by moving the screen dolls and 

telling what happens next in the story. After the child had completed the story, 

he/she was asked to clarify the intention behind their play, the degree of 

assuagement and to prompt mental state attributions to the dolls: “How is me-

doll/mummy-doll feeling?” and “What is me-doll/mummy-doll thinking?” 

 

After each child had completed the CMCAST, he/she was given material (drawing 

pencils and paper or books) to keep him/her occupied and quiet at the desk until 

the last child of the group had finished the CMCAST. The administration of the 

CMCASTs in the group settings took between 20 and 40 minutes.  
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When all participating children in a group had completed the CMCASTs, the 

children were asked within their group several questions (see Children’s view on 

the CMCAST) to collect qualitative information about their experience of taking 

part in the CMCAST. This part of the study lasted about five to fifteen minutes. No 

other information was collected from the children. 

The researcher verbally thanked the children for their participation in the study and 

gave them a small present (i.e. stickers) before accompanying them back into 

class. 

 

2.7 Data Analysis 

 

Data was entered into SSPS.  

The reliability results used categorical variables and weighted Kappa (K) statistics 

were employed following Landis and Koch (48). 

 

Table 2: Interpretation of Kappa 

 
 

 

Distribution of attachment classifications and quality of CMCAST material were 

compared between the different groups (phase 1-4). In addition, distribution of 

attachment classifications and quality of CMCAST material were compared 

between the younger and older age group since we had noticed early in the study 

that younger children had more difficulties with the CMCAST assessment.  
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3. RESULTS 

3.1 Sample 

 

Eighty-six children from four schools were recruited into this study: 38 children 

were girls (44%) and 48 boys (56%). The mean age of the children was 7.46 (SD 

0.99); median 7.7 (IQR 6.99; 8.05). Twenty-one children were under 7 years (24%) 

and 65 children over 7 years old (76%). Eleven children were age 5-6, 10 children 

age 6-7, 39 children age 7-8 and 26 children age 8-9. 

 

3.2 Results Phase 1 - Testing Two Children Simultaneously on 

the CMCAST 

 

Availability of CMCASTs  

Eight children were tested in pairs and CMCASTs of all children could be rated 

and given an attachment classification.  

 

Attachment Distribution 

Six children (75%) were found to have secure attachment patterns and two 

children (25%) ambivalent attachment. 

 

Availability and Quality of CMCAST Vignettes 

Thirty-two vignettes (100%) were available for rating. No vignette was lost due to 

technical problems. Thirty vignettes (94%) could be given an attachment score but 

two vignettes (6%) could not be given an attachment classification since there was 

insufficient speech/content. 
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Table 3: Quality of Computerised Manchester Child Attachment Story Task 

Vignettes in Phase 1 

  

 

3.3 Results Phase 2 - Testing Three Children Simultaneously on 

the CMCAST 

 

Availability of CMCASTs 
Twelve children were tested in groups of three children and CMCASTs of seven 

children (58%) could be rated. Five children’s CMCASTs (42%) could not be rated; 

three CMCASTs (25%) could not be rated because of technical/computer 

problems and two CMCASTs (17%) because children were not sufficiently 

engaged in the assessment. One of these two children had language problems 

and the other learning difficulties, probably learning disability. 

 

Attachment Distribution 
Five children (71%) were found to have secure attachment pattern. Two children 

(29%) had insecure attachment; one child was rated to have ambivalent 

attachment and one disorganised attachment. 

 

Availability and Quality of CMCAST Vignettes 
Ideally, 48 vignettes would have been available for rating but eleven vignettes 

(23%) were lost due to technical/computer problems. Of 37 vignettes (77%) 

available for rating, one vignette could not be rated since the child’s speech was 

insufficient, six vignettes could not be rated as children were not engaged 

sufficiently and in one vignette, the child was not engaged and the vignette lacked 
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speech/content. Twenty-nine vignettes (60%) could be given an attachment 

classification. 

Table 4: Quality of Computerised Manchester Child Attachment Story Task 

Vignettes in Phase 2 

 

3.4 Results Phase 3 - Testing Four Children Simultaneously on 

the CMCAST 

 

Availability of CMCASTs 

Sixteen children were tested in groups of four children and CMCASTs of eleven 

children (69%) could be rated. Five children’s CMCASTs (31%) could not be rated; 

two CMCASTs (12.5%) because of technical/computer problems and three 

CMCASTs (19%) because of insufficient speech/content. These three children 

were all younger than 7 years.  

 

Attachment Distribution 
Nine children (82%) were found to have secure attachment patterns and two 

children (18%) insecure attachment; one child was rated to have avoidant 

attachment and one ambivalent attachment. 
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Availability and Quality of CMCAST Vignettes 

Ideally, 64 vignettes would have been available for rating but due to 

technical/computer problems, eleven vignettes (17%) were lost. Of 53 vignettes 

(83%) available for rating, ten vignettes (16%) could not be rated due to 

insufficient speech/content and in one of these vignettes, the child’s face was also 

not visible. Forty-three vignettes (67%) could be given an attachment score. 

Table 5: Quality of Computerised Manchester Child Attachment Story Task 

Vignettes Phase 3 

 

 

3.5 Results Phase 4 - Testing Five Children Simultaneously on 

the CMCAST 

 

Availability of CMCASTs 
Fifty children were tested in groups of five children and CMCASTs of 33 children 

(66%) could be rated. Seventeen children’s CMCASTs (34%) could not be rated; 

eight CMCASTs (16%) because of technical/computer problems; five CMCASTs 

(10%) because of insufficient speech/content; three CMCASTs (6%) since children 

were not sufficiently engaged and one CMCAST (2%) because of insufficient 

picture quality.  
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Attachment Distribution 

Out of 33 children who’s CMCASTs could be given an attachment rating, 

24 children (73%) were found to have secure attachment patterns, three children 

(9%) avoidant, four children (12%) ambivalent and two children (6%) disorganised 

attachment patterns.  

 

Availability and Quality of CMCAST Vignettes 
Ideally, 200 vignettes would have been available for rating but due to technical 

problems, 40 vignettes (20%) were lost and only 160 vignettes (80%) were 

available for rating. Another 19 vignettes (10%) could not be rated for insufficient 

speech/content and in two of these vignettes, children were also not sufficiently 

engaged. In six vignettes, picture was of insufficient quality for rating and in seven 

vignettes, children were not sufficiently engaged to allow rating. An attachment 

score could be given to 128 vignettes (64%). 

Table 6: Quality of Computerised Manchester Child Attachment Story Task 

Vignettes Phase 4 

 

 

 

 

3.6 Summary of Results Phase 1 - 4 
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Availability of CMCASTs 

Out of 86 children tested, 59 children’s CMCASTs (69%) could be rated and given 

an attachment classification. Twenty-seven CMCASTS (31%) could not be rated; 

13 CMCASTs (15%) because of technical/computer problems (two combined with 

quality problems) and 14 CMCASTs (16%) were of insufficient quality.  

 

 

Table 7: Computerised Manchester Child Attachment Story Tasks (CMCASTs) 

available in Phase 1 to 4 

**  1 child with language problems and 1 child with learning disability 

 
Attachment Distribution 
Fifty-nine children (69%) out of 86 children undertaking the CMCAST could be 

given an attachment classification. Fourty-three children (73%) were found to have 

secure attachment patterns, four children (7%) avoidant, eight children (14%) 

ambivalent and four children (7%) disorganised attachment patterns. 

Table 8: Distribution of Attachment Patterns in Phase 1 to 4 

CMCASTs, Computerised Manchester Child Attachment Story Tasks 
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Summary of Availability and Quality of CMCAST Vignettes 

Eighty-six children took part in the study and ideally, if every child had completed 

four attachment-related vignettes, 344 vignettes would have been available for 

rating. 

However, 62 vignettes (18%) were lost because of technical/computer problems, 

31 vignettes (9%) for insufficient speech/content, seven vignettes (2%) because of 

insufficient picture quality and 15 vignettes (4%) since children were not 

sufficiently engaged.  

 

There was a marked increase in loss of data (due to technical/computer and 

quality problems) when the number of children tested simultaneously was 

increased from pairs to three, four or five children. In phase 1, 100% of CMCASTs 

could be given an attachment category score compared to 58%-69% of CMCASTs 

in phase 2, 3 and 4. 

In phase 2-4, the availability of CMCAST vignettes was comparable: The number 

of lost vignettes due to technical/computer problems was between 17% and 23% 

and the number of vignettes lost for quality reasons was very similar with 16% and 

17%. 

 

Table 9: Details of Availability of Computerised Manchester Child Attachment 

Story Task (CMCAST) Vignettes in Phase 1 to 4 
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Table 10: Details of Quality of all Computerised Manchester Child Attachment 

Story Task (CMCAST) Vignettes 

 

 
Number of Available CMCAST Vignettes per Child for Rating 
Several vignettes were not available for rating due to technical/computer problems 

and quality problems (insufficient picture quality, insufficient engagement of 

children and insufficient speech/content). The following table gives an overview of 

how many vignettes were available per child when giving them an attachment 

classification and details about attachment scores. 

 

Table 11: Number of completed Attachment Related Vignettes per Child and 

Attachment Scores 
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CMCAST Availability and Attachment Distribution in Children Younger than 

Seven Years and in Children Aged Seven Years and Older  
 

From 21 children under the age of seven years, nine CMCASTs (43%) could not 

be rated: four CMCASTs (44%) due to technical/computer problems and five 

CMCASTs (56%) due to quality problems; one child had not engaged and four had 

insufficient speech/content (in two cases combined with computer problems).  

CMCASTs of twelve children (57%) could be given an attachment classification; 

nine children had secure, one child avoidant, one child ambivalent with 

disorganised features and one child disorganised attachment patterns. 

 

From 65 children aged seven years and older, 18 CMCASTs (28%) could not be 

rated: nine CMCASTs (14%) due to technical/computer problems and nine 

CMCASTs (14%) because of quality problems; one CMCAST was of insufficient 

picture quality, four children had not engaged and four children had insufficient 

speech/content. CMCASTs of 47 children (72%) could be given attachment 

classifications, 34 children had secure, three children avoidant, seven children 

ambivalent and three children disorganised attachment patterns. For details about 

the availability of CMCASTs for rating and the attachment classification in phase 

1-4 for children under the age of seven and for children aged seven and older see 

table in appendix. 

 

Availability of CMCAST Vignettes in Children Younger than Seven Years and 
in Children Aged Seven Years and Older 
 

Twenty-one children were tested on the CMCAST who were younger than seven 

years old. Seventeen vignettes (20%) were lost due to technical/computer 

problems and 67 vignettes (80%) available for rating. Sixteen vignettes (19%) 

could not be rated due to quality problems: 14 vignettes due to insufficient speech 

(in one vignette combined with insufficient picture quality and in another vignette 

combined with insufficient engagement); one vignette due to insufficient picture 

quality and one vignette due to insufficient engagement. Fifty-one vignettes (61%) 

could be given an attachment score. 
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Sixty-five children were tested on the CMCAST who were 7 years and older. 

Ideally, 260 vignettes would have been available for rating. Fort-four vignettes 

(17%) were lost due to technical/computer problems and 216 vignettes (83%) 

available for rating. Thirty-four vignettes (13%) could not be rated for quality 

problems: 17 vignettes had insufficient speech/action (in one combined with 

insufficient engagement), five vignettes were of insufficient picture quality and in 

13 vignettes children were not sufficiently engaged. 182 vignettes (70%) could be 

given an attachment score. 

 

 

3.7 Inter-rater Reliability 

 

Of 59 rateable CMCASTs, 13 CMCASTs (22%) were re-rated by another 

researcher blind to the initial rating. Inter-rater agreement for the four-way (ABCD) 

attachment classification was 85% (kappa = 0.44).  

 

3.8 Children’s Views on the CMCAST 

 

All children were asked a set of questions in the group setting after they had 

completed the CMCAST. Children were encouraged to express their opinion, and 

children who weren’t volunteering answers were addressed individually within the 

group to ensure all children’s views were asked. Some children said very little and 

some children only nodded in agreement with other group members but most 

children were engaged and forthcoming with their opinion. 

 

Here is a description of children’s responses and some of their statements in 

relation to the questions:  

 

1. How did you like/find the game? 
Most children felt very positive about the CMCAST and their answers were: “fun”, 

“funny”, “very fun”, “good fun”, “really good”, “good”, “adventurous”, “liked it”, 
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“great”, “fantastic”, “loved it”. Only one child expressed negative views, finding the 

game “sad, with all the pain”. 

 

2. Was it easy or difficult? 
All children found the CMCAST stories easy but two children said they found 

talking to the computer strange. 

 

3. What was especially good about it? 
Most children liked that they could tell stories and decide about the end of the 

stories. They liked being “in control”, being able to move characters and objects in 

the game. Individual children liked different parts of the game best, some liked the 

nightmare story, others the scary dog story, no child’s favourite story was one 

including pain (hurt knee or tummy pain). Some liked “special features” about the 

game most (e.g. playing in the garden or the dog) and several children said that 

they liked best the blast off in the CMCAST introduction. 

 

4. Was there anything you didn’t like? 

Most children said that they liked everything, however one child said he didn’t like 

speaking to the computer. One child didn’t like the game as it had so much pain in 

it and found it a “sad” game. A few children said they didn’t like the prompt 

questions as they found them “boring” or “a bit difficult”. 

 

5. What do you think we should change to make it better? 
Some children felt there should be more stories and one recommended including a 

story with a child dropping popcorn in the cinema. 

Several children said they would like more “fun” in the game; they would like better 

looking characters (with different hair styles) and would like to do more with the 

characters for example sitting them at a table, lying them in the bed, letting them 

drink a cup of tea or opening the oven. Some also wanted more furniture and to be 

able to rearrange furniture. Some of the children who were affected by 

technical/computer problems wanted the computers not to crash. 

 
 
 



41 

6. How were the questions? Did you find them easy or difficult? 

Most children said that they found them “easy”, however a few said that they were 

“a bit difficult” and two found them “boring”. One child said that he had difficulties 

in understanding one of the questions. 

 

7. Did other children distract you? Could you tell your story? 
All children but one said that other children did not distract them. The child who 

said that she was distracted was actually in a group where one of the children who 

had not engaged in the CMCAST spoke and laughed in a loud voice and got up 

from his chair/desk on a few occasions. However she still felt that she was able to 

tell her story.  

  

8. Would you do it again? 

All children but one said that they would do it again. The one child who hesitated 

didn’t say “no” but answered “maybe”.  

 

Researchers’ Impressions of Children’s CMCAST Participation 

 

We felt that most children enjoyed participating in the CMCAST. Children were 

excited about the story telling game and most were well engaged and focused on 

the task. We don’t think that children got too distracted in the group setting to tell 

their stories, maybe with a couple of exceptions. 

 

Some children however appeared to get on well with the CMCAST but their 

vignettes could later not be rated due to insufficient speech/action. Future studies 

should investigate if there are any underlying reasons for this.  

 

Children who were tested in pairs or groups of three children appeared to interact 

and “check back” more with the researcher than children tested in bigger groups. 

Children in bigger groups appeared less distracted by other children compared to 

children who were undertaking the assessment simultaneously with only one other 

child. 
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Early in the study we had noticed that younger children (under seven years of age) 

had more difficulties with the CMCAST assessment. We were not sure about the 

reasons for this but it appeared to be related to their fewer computer skills, 

especially their reduced ability to use a mouse and maybe to their earlier 

developmental stage compared to older children. We responded to this finding by 

recruiting more older children into the study as not to risk losing more data due to 

quality problems.  

From phase 2, we had regular data loss due to technical/computer problems, 

which, despite huge efforts, could not be resolved.  

 

The majority of children who had to stop the CMCAST assessment due to 

technical/computer problems were disappointed about the interruption and wanted 

to complete the assessment. 

 

We suspect that some children found answering the probing questions difficult. 

Some children appeared to struggle to distinguish between thoughts and feelings 

and mixed them in their answers, others did not answer some of the questions, 

maybe not knowing what to say. 

 

Occasionally, the children’s teacher or headteacher observed part of the CMCAST 

assessment. Children appeared more focused in the presence of their teachers or 

headteachers.  



43 

4 DISCUSSION  

 

The focus of this study was to investigate if the Computerised Manchester Child 

Attachment Story Task (CMCAST) can be used simultaneously in groups of 

primary schoolchildren and if CMCASTs can be rated reliably in these 

circumstances. In addition, all participating children’s views on the CMCAST were 

explored.  

 

The CMCAST has been used successfully in individual children in a previous 

study (63) and various features of it suggest it may be an attachment measure, 

which can be used to collect data in large-scale epidemiological research or for 

screening purposes. There is currently no satisfactory way of measuring 

attachment patterns in large-scale research/samples.  

 

4.1 Interpretation of Findings 

 

Research Question 1: The results of this study suggest that it is possible to test 

more than one child at a time on the CMCAST. Children were tested 

simultaneously in groups of two to five children. When more than two children 

were tested simultaneously on the CMCAST, more data was lost due to 

technical/computer problems and data quality was reduced. However, there was 

no further increase in data loss or reduced data quality with an increase in the 

number of children tested simultaneously from three to four or five per group. 

CMCASTs obtained in the different groups of two to five children were similar with 

regards to the distribution of secure and insecure attachment patterns. The 

distribution of secure (73%) and insecure (27%) attachment patterns in children in 

our study was comparable to the proportion of secure and insecure attachment 

patterns reported in normative samples of children (Ainsworth 1978: 66% secure 

and 34% insecure (2); Ijzendoorn 1988: 65% secure and 35% insecure (82)).  
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Research Question 2: The 85% agreement between raters (kappa=0.44) for the 

four-way (A, B, C, D) attachment classification for CMCAST rating in this study 

suggests that CMCASTs can be rated reliably when obtained simultaneously in a 

group setting.  

 

Research Question 3: On questioning participating children about their views on 

the CMCAST, all but one child, who was unsure, said that they would be happy to 

take part in the CMCAST assessment again. Most children praised it and offered 

no criticism. On observation most children appeared to enjoy taking part in the 

CMCAST. 

 

4.2 Discussion of Findings and Methodological Issues 

 

4.2.1 Testing Children in Groups  

 

Children have previously not been tested in groups on the CMCAST or the original 

MCAST. Also, other gold standard attachment measures like the SSP for infants 

and the AAI for adults have never been used simultaneously in group settings. In 

this study, we aimed to increase the number of children tested simultaneously on 

the CMCAST up to a maximum of five children since, from an economic 

perspective, there was no benefit in testing more than five children at a time on the 

CMCAST (63) (see sensitivity analysis in appendix 7.5). For organisational 

reasons, however, there may be a benefit in testing more than five children 

simultaneously on the CMCAST (e.g. testing half or a whole class in a school 

setting to reduce disruption to class).  

 

The observation that children who were tested in pairs interacted more with the 

administrator than children in groups of three, four or five children may be 

explained by the fact that the researcher was usually less available to children in 

bigger groups since he was caught up with technical/computer problems. Such 

problems occurred regularly in phase 2, 3 and 4 and required the researcher’s 

attention. Other children in these groups then maybe proceeded on their own with 

their CMCAST assessments despite questions. Another reason could be that 
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some children felt less comfortable to approach the researcher with a problem in a 

bigger group setting, with more peers present.  

 

Our impression from observations was that children were usually not too distracted 

or influenced by other children when completing the CMCAST, and children’s 

feedback from this study supports this. However, we have wondered about a 

possible influence between children on two occasions, which we believe has not 

impacted/changed these children’s CMCAST results. Once, two children in the 

same group had mentioned “barbeque”, a theme that has not come up in another 

group. This was, however, during a hot weather period and a barbeque could have 

been part of both children’s recent life experiences. The other time, when we were 

suspicious of a possible copying between two children, they both answered 

questions very similarly: One child had given a one-word answer and following 

this, another child answered a question in exactly the same way.  

It will be important to investigate a possible influence of a group setting on an 

individual child’s attachment pattern in future studies. Comparing results from a 

MCAST or CMCAST performed individually, with one undertaken in a group 

setting, may clarify this. Transcribing answers of all participating children in a 

group, and comparing these with answers from other group members in addition to 

answers from a MCAST or CMCAST undertaken with an individual child, may help 

to elicit if and how children influence each other in a group setting.  

 

 

When more children undertook the CMCAST simultaneously, an individual child 

appeared less distracted by another child’s voice or story. An explanation for this 

may be that, with more children present, an individual child may feel less listened 

to by other children. This needs to be tested empirically but encourages the use of 

the CMCAST in an even larger group. There was one situation in a group of four 

children, two children had already finished their assessment and were drawing 

quietly, when a child said during her CMCAST assessment “Mummy I am scared” 

which was responded to by laughter from another child in the group. In future 

studies, children who have finished their CMCAST assessment could listen to 

music via their headphones (while colouring in pictures) when waiting for other 

children to finish. The last child/children who have still to finish their assessment/s 
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may then feel less listened to by their peers. In a group setting, both situations, 

children being too shy to speak up and children aiming to impress their peers 

could influence children’s CMCAST results. However, when tested individually, 

children may also be too shy to participate or may aim to please the examiner 

answering questions. 

 

4.2.2 Availability of CMCASTs 

 

Children were tested in pairs and in groups of three, four and five children on the 

CMCAST. There was no loss of CMCASTs due to technical/computer problems or 

quality problems (e.g. tone, picture, engagement and speech/content of children) 

when we tested two children simultaneously on the CMCAST compared to a loss 

of 13-25% of CMCASTs due to technical/computer problems and of 14-19% of 

CMCASTs due to quality problems when testing children in groups of three, four 

and five children. There was however no increase in the loss of data due to 

technical/computer and/or quality problems when the number of children per group 

was increased from three to four or five children. These findings may be explained 

by the following reasons. Firstly, two computers, belonging to the research 

department, had been specifically set up to run CMCASTS previously and caused 

no or minimal technical problems. All “other” computers used in this study were the 

researchers’ own computers or borrowed from family members or friends. We 

suspect that the use of newer computer cameras with more complex software on 

these “other” computers interfered with the CMCAST software and caused most of 

the technical problems, a malfunctioning of the computers. Other factors, unknown 

to us, may have also caused or contributed to this problem. Unfortunately, all 

efforts taken by the CMCAST developer to make the CMCAST software run more 

smoothly on these “other” computers failed.  

Secondly, fewer quality problems when testing two children simultaneously on the 

CMCAST may be explained by the fact that observing two children taking part in 

the CMCAST was easier than three, four or five children (see Room Set-up 

appendix 7.8). The researcher could constantly observe two children and promptly 

attend to any problem that a child encountered. Checking the children’s positioning 

and face recording, the correct use and fitting of headphones, their handling of 

keyboard and mouse, their engagement in the assessment and interaction with the 
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CMCAST software, including talking to the computer enough, with a loud enough 

voice, made a difference to the quality and rateability of the CMCAST vignettes. 

With an increasing number of children tested simultaneously, it was not possible 

for the researcher to have all children under constant supervision, and to pick up 

and attend all problems immediately. Often, when attending to one child in a group 

of three, four or five children, the room set up did not allow keeping all other 

participating children in view.  

Children who had difficulties with the computer soft and/or hardware, the 

headphones and/or computer mice, and who did not get immediate support from 

the administrator may have become impatient. This may have led them to 

repeatedly press a button or to try different buttons on the keyboard, which may 

then have caused technical/computer problems. It is possible that the 

unavailability of the researcher when dealing with technical/computer problems 

may have contributed to more technical/computer problems. 

 

It was not possible to rate CMCASTs of three children in phase 3, and of four 

children in phase 4, since these children had not spoken with a loud enough voice 

or given enough speech/action to allow rating. On observation, these children had 

appeared to cope well with the CMCAST. They were engaged in the stories and 

spoke up sometimes. In a smaller setting, the researcher may have picked up that 

the voice or speech content of these children was not good enough to rate their 

vignettes and could have encouraged these children to speak more, in a clear loud 

voice. This may have enabled their CMCASTs to be rated. However, the reasons 

why some children do not provide sufficient speech/action in their vignettes to 

allow rating are unknown, probably multiple and may be related to factors within 

the child and/or the environment. 

Factors within a child may include shy temperament, low confidence, poor fine 

motor skills and difficulties using computer equipment. Environmental factors may 

include the group and/or school setting and lack of relationship to the researcher. 

Participating in a smaller group may have only made a difference to some 

children. 

When using the original MCAST to assess children’s attachment strategies, not all 

children’s MCASTs are rateable (38).  
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4.2.3 Availability of CMCAST Vignettes 

 

The researchers decided to give all attachment-related vignettes a score between 

one and three to rate their quality of tone and picture, and the engagement of the 

child. This was used to inform about the reasons for which individual CMCAST 

vignettes, and consequently children’s CMCASTs, could not be rated.  

 

The quality of the tone of all vignettes was sufficient to allow rating but since some 

children did not speak with a loud enough voice, give enough speech content or 

display enough action, their vignettes could not be rated for these reasons.  

 

One of our concerns when designing this study was that it might be difficult to 

understand some speech and/or attribute some speech to an individual child when 

testing several children simultaneously on the CMCAST. However, since children’s 

faces were recorded and observed when coding their vignettes, it was easy to 

attribute speech to individual children.  

 

Insufficient quality of picture (3%) and/or poor engagement of children (5%) were 

rare reasons for why for rating available CMCAST vignettes could not be rated. 

The vast majority of children were very keen to participate in the assessment, 

listened to and followed the researchers instructions. 

 

This suggests that the quality of CMCAST vignettes is usually sufficient and not 

the reason for loss of data. Again, it is important to remember that also on the 

MCAST, not all children’s vignettes can be rated (38) 

. 

 

4.2.4 Attachment Distribution 

 

Using ABCD Attachment Classification 
To give a child an ABCD attachment classification, all four CMCAST vignettes are 

usually rated and taken into account. Due to technical/computer problems in this 

study, however, we did not have four vignettes for 25 (29%) of the 86 participating 
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children. We still felt comfortable to give an attachment classification to 9 out of 12 

children, for whom we had only two or three vignettes. This may have affected our 

results. According to Green et al. (2000) the use of four vignettes helps to assess 

a child’s consistency in responses and to identify any change during the test (e.g. 

a brittle child may deteriorate or a shy child warm up) (38). In addition, different 

contexts allow identification of any extreme responses and form an internal 

control: e.g. a child troubled by nightmares or stomach pain may behave very 

differently in these vignettes (38). The coding of multiple vignettes may therefore 

counteract systematic coding bias due to the content of a particular story stem 

(38). Individual vignettes used in the MCAST have been found to be approximately 

similar in their ability to detect secure attachment patterns, with the hurt knee and 

illness vignette doing slightly better (38). The illness vignette has been found to be 

particular sensitive to avoidant patterns, and the nightmare and hurt knee were 

found to be less sensitive to elicit ambivalent attachment patterns (38). Since 

nightmare and hurt knee are the first two vignettes in the CMCAST, there is a 

possibility that we have under detected ambivalent attachment patterns, although 

our attachment score for ambivalent attachment (13.5%) was similar or slightly 

higher compared to other normative samples (Ainsworth 1978 – 12% (2), Green 

2000 – 7.6% (38)). The availability of additional vignettes may have changed the 

overall ABCD attachment classification for some of these children with less than 

four vignettes to rate. 

 

Distribution of Attachment Categories in our Sample 
The distribution of secure (73%) and insecure (27%) attachment in the 59 children, 

with CMCASTs rated in this study, was comparable to some other studies: e.g. 

66% secure and 34% insecure (2), and 65% secure and 35% insecure (82) with 

secure attachment being slightly higher in our sample. Compared to ABCD 

distribution in children in normative samples with the MCAST (38), the attachment 

scores of the 59 children with CMCASTs in our study were slightly higher for the 

secure (74% to 62%) category, higher for the ambivalent (14% to 8%) category 

and lower for the avoidant (7% to 27%) and the disorganised (5% to 26%) 

category. Possibly more children with a secure attachment pattern were recruited 

into our study (see recruitment page 58-60). In addition, our sample population 

was slightly older, compared to other studies that used the MCAST, which may 
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explain the lower scores for disorganisation. It is possible, that older children with 

disorganised attachment patterns were wrongly rated as ambivalent. This would 

explain higher scores of ambivalent attachment patterns in our sample. Children 

with avoidant attachment were maybe less likely to seek help when they had 

difficulties undertaking the CMCAST. They may have been quiet and appeared to 

get on with the assessment in a group setting when they were actually unsure 

what to do. Maybe some of the children with CMCASTs that could not be used for 

reasons other than technical/computer problems, had insecure avoidant or 

disorganised attachment. These are speculations and future studies are required. 

 

Previously, in another study by the research department, individual children were 

tested on the original MCAST and CMCAST, and agreement of both measures 

was good for both: 76% for the four-way (A, B, C, D) attachment classification and 

84% for attachment security versus insecurity (84%) (63). In that study, scores for 

secure attachment were lower and scores for avoidant and disorganised 

attachment were higher when using the CMCAST rather than the original MCAST. 

If these tendencies were repeated in children from our study, their scores on the 

original MCAST would be even higher on secure attachment and lower on 

avoidant and disorganised attachment. This would widen the gap to other 

normative samples. However, the sample size in both, our and that previous study, 

was small and results therefore have to be interpreted with care.  

 

The distribution of attachment patterns varied within groups and we do not think 

that children influenced each other in a way that changed the assessment and 

results of their attachment patterns.  

 

This study has not enquired whether participating children had other difficulties, 

like specific learning difficulties, difficulties with motor skills or other psychiatric 

disorders like ADHD, ASD, depression and/or anxiety disorders. All these 

conditions could have influenced a child’s performance on the CMCAST and its 

result. We suspect that in our study, parents of children with any of these 

conditions were probably less likely to give consent for their children to take part. 

The MCAST and CMCAST have previously been used successfully in individual 

children with clinical conditions (63). Future studies are needed to investigate if a 
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group setting equally allows ratable CMCASTs to be obtained in children with 

(severe) clinical conditions. 

 

Stability of CMCAST assessment 
With only one CMCAST assessment per child in our study, we cannot comment on 

the stability of the CMCAST although this is an important requirement for an 

attachment measure. The more consistent B and D patterns were across vignettes 

in the original MCAST, the more stable was a MCAST assessment compared to a 

repeat assessment (38). The previous study, which has tested children on the 

MCAST and CMCAST with six weeks between assessments, has found good 

agreement for the 4-way (A, B, C, D) attachment classification (63), similar to a 

repeat MCAST (38). We expect the CMCAST stability to be similar to that of the 

MCAST.  

 

4.2.5 Coding 

 

In our study, inter-rater agreement for the four way (A,B,C,D) attachment 

classification was moderate with 85% (kappa=0.44). Both researchers were 

formally trained in MCAST rating in addition to training in CMCAST rating. The 

training and background knowledge in the full scoring system of the MCAST has 

probably impacted on the CMCAST rating. 

 

In the CMCAST, the predominant strategy category rates the attachment 

behaviours proximity seeking and caregiver behaviour and the level of 

assuagement within the story completion. Proximity seeking and assuagement are 

central to the attachment behavioural cycle and are therefore important for the 

outcome coding of attachment security. Contrary to the MCAST, where quality, 

manner, quantity and relevance of the narrative are scored (38), there is no formal 

rating of the coherence of the narrative in the CMCAST. However, the above items 

were still considered by the researchers, who were trained in MCAST rating, when 

giving a score in the CMCAST, especially for the rating of disorganisation of 

attachment. Since the CMCAST rating scheme does not contain the detailed and 

continuous measures for rating disorganisation, which are available for the 

MCAST, rating of disorganisation on the CMCAST was made on the basis of the 
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extent of “bizarreness” in the represented stories (63). “Bizarreness” has been 

used as a measure equivalent to attachment disorganisation by other story stem 

researchers (72). In MCAST research, ratings of high bizarreness do, in many 

cases, correlate with formal MCAST coding of disorganisation (63). However, the 

rating of disorganisation of attachment may be more difficult on the CMCAST than 

on the MCAST because of the different scoring system (see appendix 7.10). In 

addition, the older age of our sample may have made the rating of disorganisation 

even more difficult. Age related effects have been described for the rating of 

disorganisation in the MCAST (38). Thirteen (22%) of 59 rateable CMCASTs were 

blindly re-rated by a second researcher but since scores for disorganisation of 

attachment were low in our sample, it is not possible to comment on how reliable 

the rating of disorganisation is on the CMCAST.  

 

Since disorganisation is thought to be an important correlate of psychopathology 

(85), good assessment of it is essential for epidemiological research or screening 

purposes. The CMCAST could be used as an initial screen for insecurity and the 

MCAST to examine subgroups for disorganisation and other more subtle indices 

(63).  

 

To date, studies with the CMCAST do not allow comments on its concurrent 

validity with other measures of attachment, or evaluate the stability of its ratings 

over time (63).  

 

4.2.6 Impact of Age on CMCAST Assessment 

 

We noticed early in this study that younger children had more difficulties with the 

CMCAST assessment and our results support this: In the older age group, 72% of 

CMCASTs could be given an attachment category score compared to only 57% in 

the younger age group. Younger children were observed to have more difficulties 

using IT equipment and a number of factors may explain this. Children are 

certainly at different stages in their cognitive, emotional, social and motor 

development between age four and nine, and this will have an effect on their 

performance on the CMCAST assessment and their CMCAST results.  
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Of items assessed in the original MCAST, coherence of narrative, mentalizing, 

caregiver warmth, assuagement, displacement, proximity seeking and presence of 

bizarre play have shown a correlation with age (38). Disorganised attachment 

scores were lower in children in our ‘older’ sample (over seven years of age) 

compared to another normative sample (38).  

Effects of cognitive and motor maturation on narrative coherence and motor 

displacement activities have been described and developmental maturation was 

thought to be a confounding factor in the rating of narrative coherence in children 

over seven years of age (38). This could compromise its use as an outcome rating 

for attachment security. However, narrative coherence was not the only or key 

measure for coding attachment strategy in the original MCAST (38), and it is not 

formally assessed in the CMCAST.  

 

It was observed in our study that younger children were more easily absorbed into 

the stories while older children appeared to be more self-conscious and aware of 

their surroundings. Green (2000) suggested that older children were less 

spontaneous and generated more conventional social displays (38). Thompson 

and Raikes (2003) also observed, that, when interviewing more cognitively-able 

children on the MCAST, engagement in the stories was more difficult (78). The 

child consciously made reference to him/herself in the story and related past 

experiences to the experiences of the dolls in the stories (e.g. “this has happened 

to me”). For these children, the MCAST may therefore not have given a true 

representation of the child’s feelings and beliefs about the attachment relationship, 

but may refer to one particular event or incident.  

 

In our study, more older (primary 3) than younger (primary 1) children were tested 

on the CMCAST, in order to reduce the risk of losing more data or struggling to 

interpret test results due to lack of computer and/or other skills in younger children: 

65 children were seven years and older, and only 21 children were younger than 

seven years old. The study results may, therefore, not be generalisable to the 

younger age group. Using the CMCAST for screening purposes would, however, 

aim to identify vulnerable children at a young age to support them early in their 

lives.  

 



54 

Distribution of attachment patterns was comparable in the younger and older age 

group, especially with regards to secure and insecure attachment patterns: 72% 

and 75% secure, 25% and 28% insecure. Ambivalent attachment scores were 

higher in the older age group, maybe because of lower scores of disorganised 

attachment within the older children. The number of children in the younger age 

group that could be given an attachment classification was small and therefore all 

comparisons and interpretations have to be made with care.  

 

4.2.7 CMCAST Software 

 

We experienced some difficulties during the CMCAST assessments, which 

impacted on our study results. Some of these have already been discussed, like 

the regular malfunctioning of some computers (the ones in addition to the two 

computers from the research department which were specifically set up to 

undertake CMCASTs). These additional computers sometimes crashed 

unexpectedly during CMCAST assessments requiring the computers and 

CMCAST software to be restarted. Completed CMCAST vignettes at the time of 

the crash were saved but the CMCAST software did not allow continuing the 

CMCAST assessment at the point when the problem had occurred. The CMCAST 

assessment, therefore, had to be undertaken again from the very beginning, which 

included going through the introduction, both practice screens, the breakfast 

vignette and all already completed vignettes. It was usually not possible to do this 

since children would have been too far behind compared to the other children in 

their group. If the CMCAST software had been more flexible, and allowed a restart 

at any of the five story stems, children could have continued with the CMCAST 

assessment after technical/computer problems and data loss would have been 

considerably lower. 

 

The lack of flexibility of the CMCAST software has probably also contributed to 

some CMCASTs not being rateable since children who have missed or not 

understood some information given by the standardised computer voice could not 

go back in the CMCAST. They had to continue without perhaps being clear on 

what was expected of them. Some children, who struggled with their headphones 
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at the beginning of the CMCAST, may have missed some important information 

and this may have influenced the results. 

 

Early in the CMCAST, children were asked by the standardised computer voice to 

take part in a counting game, which encouraged them to speak up. The CMCAST 

software, however, proceeded to the story stems regardless of whether the 

children had spoken up or not. It was up to the researcher to pick up any problems 

with the voices or speech content. This became more difficult of course with an 

increasing number of children undertaking the CMCAST simultaneously. Software, 

which would encourage a child to speak louder or at all and not move on to the 

assessment, or within an assessment when there was no speech from the child, 

may have reduced this data loss. 

 

At the beginning during the preparation/introduction phase in the CMCAST 

assessment, a child is shown how the computer camera records his/her face. 

Ideally, the face should be in the centre of a red-bordered screen. The CMCAST 

stops here to allow correction of a child’s sitting position, should it be suboptimal, 

and only continues if a continue button is pressed. Most children followed the 

researchers’ instruction to wait until they had checked their sitting position. 

However, if the children did not await this check, the researchers could not go 

back in the CMCAST to ensure that a child’s sitting position was correct. Ideally 

the CMCAST software would check throughout a CMCAST assessment that a 

child’s face was properly recorded and alert the researcher by a visual or auditory 

signal if this was not the case. 

 

Affective Arousal 

The use of affective arousal in the CMCAST aims to increase involvement in the 

task (story completion) and activation of attachment-related thoughts and feelings. 

Emotional involvement has been suggested to result in a stronger empathic 

response in young children (76), but this could raise ethical concerns (38). 

However, CMCAST vignettes, like the original MCAST vignettes, contain themes 

that are familiar to any child at that age and the degree of arousal and distress 

applied does not go beyond a state of mind that children experience as part of 

everyday life. In the CMCAST, the stress induction is standardised. No child in our 
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sample appeared to experience extreme arousal/distress or any other problems 

that might have required early termination of a CMCAST assessment. In addition, 

none of the children appeared distressed during the short interview following the 

CMCAST assessment, and teachers have not reported any problems with 

children’s behaviour following CMCAST assessments. 

 

Use of Story Stems 
It is not confirmed that content played out in the CMCAST stories always 

represents an internal working model of attachment independent of concrete 

recent experiences. Content played out may be based on a particular previous 

experience. However, recent work has demonstrated strong associations between 

attachment indices in story stem measures and psychopathology (32,40,46). 

 

4.2.8 Children and Computers 

 

Since the British Government published its plans to develop the National Grid for 

Learning programme in 1998, considerable effort has been made to increase 

children’s access to Information and Communication Technologies (ICT) within 

schools. In 2003, the number of school computers had doubled and almost all 

schools had internet connection. ICT at home had increased with over 80% of 

households with young people having at least one computer and almost 70% 

having internet access (23). Primary school children have access to computers 

more regularly at home and school, and are reported to enjoy using ICT (71). 

 

All four schools taking part in our study had computer facilities and the private 

school even had a computer laboratory that was regularly used for teaching 

sessions throughout the week. Therefore, all of the children had some exposure to 

computers before taking part in the CMCAST assessment. When introducing the 

children to the CMCAST, they were asked if they were familiar with mouse, 

keyboard, headphones and computers, and all participating children said yes. Our 

observations were that younger children found it more difficult to handle the 

mouse, headphones and keyboard as well as interacting with the software. In our 

study, however, we cannot say that lack of computer skills was the single reason 

for unusable results being obtained on the CMCAST. Reduced exposure and 
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previous practice with computers and other IT equipment may explain why 

younger children had more difficulties taking part in the CMCAST compared to 

older children, but other factors like concentration/attention span, motor skills, 

skills to multitask and language skills also influence CMCAST performance. These 

skills usually develop and improve with age/maturation, and this could also explain 

why participation in the CMCAST may have been easier for older children.  

In the future, however, more younger children may be comfortable using 

computers, including mouse, headphones and computer cameras, which could 

work in favour of the CMCAST, especially when younger children’s difficulties with 

the CMCAST were more related to computer skills than other factors. 

 

A British study examining children and young people’s use of ICT for educational 

purposes reports that parents are positive about their children’s use of computers 

for educational purposes (81). In that study, the majority of parents of Primary 2 

pupils believed that computers helped their children to learn useful skills and 

knowledge. Pupils, parents and teachers reported that using computers raised 

children’s confidence and had motivational effects. Children regarded using 

computers as “cool” (81).  

 

Children’s Views on the CMCAST 
The researchers had encouraged all children to respond to each question. 

Children gave mostly very positive feedback on how they found the CMCAST, 

when asked in the groups in which they had undertaken the CMCAST. However, 

some children may have found it too difficult to express negative views since most 

peers were quick at praising the CMCAST and reassuring the researcher that they 

would take part in a CMCAST assessment again. Peer pressure may have 

stopped some children from disclosing their “true” thoughts. It would be interesting 

to conduct this evaluation on a one-to-one basis in a quiet room away from peers 

in the future. This may reduce the possibility that children feel too embarrassed to 

disclose negative views and any difficulties with the assessment in front of their 

peers.  

Some children may have wanted to please the researchers with “good/correct” 

answers and have therefore not disclosed their true opinion. 



58 

The positive feedback fits to the researchers observations that most children 

appeared to enjoy participation in the CMCAST assessment. Many children 

appeared excited about taking part in the “story telling game”. Rarely, an individual 

child was thought to have struggled, for different reasons like understanding the 

instructions given in the CMCAST, using IT equipment and possibly facing 

attachment-related vignettes.  

 

4.2.9 Recruitment and Participant Sample  

 

One of the challenges in undertaking research with children is obtaining parental 

consent. High participation rates are important for reducing sampling bias and 

increasing representation of prevention and intervention studies (31). This study 

used active consent procedures: parents had to sign a consent form to give 

permission for their child to participate. Active consent procedures are considered 

a more respectful means of communicating with parents than passive consent 

procedures. However, they typically have considerably lower participation rates 

than passive procedures (28) and are usually more costly for researches (25). 

Bloom and Hoffmann investigated the use of active and passive consent 

procedures in school-based interventions and reported an average consent rate of 

66% (range 11-100%) for active and 89% (range 74-99%) for passive consent 

(11). In our study, participation rates were low: 44% at D-School and 37% at S-

School. D-School is a public school in an affluent area and S-School is a private 

school. Pupils of both schools may be socially advantaged to an average child. P-

school is in a socially disadvantaged area but we have no information about 

participation rates at this school. Children from P-school who took part in our study 

may not have been a representative sample of this school. The use of active 

consent procedures may have favoured inclusion of children with parents who 

were particularly interested in the school and their children’s education.  

Since this was a feasibility study and its focus was on the process of using the 

CMCAST in groups of children rather than on their results in the CMCAST 

assessments, no effort was taken to secure higher participation rates at the four 

schools. This could have been achieved by using reminders in the form of first 

class mailings, post card reminders, telephone calls, special parent meetings and 

daily teacher requests. In our study, headteachers distributed only one explanation 
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letter, which had a consent form attached, to parents via the children. Several 

possible breakdown points in a “school to home to school” consent form process 

have been described (11) and this could explain our low participation rates. 

Communication with parents can be constrained, particular in urban, under-

resourced schools (e.g. poor literacy skills and/or distrust with researchers) and 

affect children’s ability to return signed consent forms (30,42). Parent involvement 

in school can be more limited in children from lower socio-economic backgrounds 

(41) and when there is a lack of congruence between the culture of schools and 

the culture of the families (22,68). However, considering the nature of the two 

schools we have participation rates for, one private school and one in an affluent 

area, the reasons given above are unlikely to explain our low rates. Our 

correspondence letters to parents were in English only, which may have excluded 

some children of parents with poor literacy skills and poor English language. 

Research has shown that pupils who return signed consent forms are more likely 

to be white and to live in two-parent households (5). Studies interested in attitudes 

of participants in medical research have found that participants were more likely 

middle aged, had previously participated in research, relatives or friends with 

medical conditions, a favourable attitude toward the use of humans in research 

and a belief that the well-being of participants is the primary concern for 

researchers (79). Parents, who are more likely to involve their children in a study, 

may have secure attachment patterns themselves and they may believe that 

others are trustworthy and reliable and that the self is valuable and worthy of love 

and support. Since our study was interested in children’s relationships, parents 

who have problems forming relationships themselves or who have children with 

problems forming relationships may not have given consent.  

 

Future research on the CMCAST in school settings should give more thought to 

recruitment. When aiming to compare CMCAST results, samples should be 

representative of the participating schools and children from lower socio-economic 

and disadvantaged backgrounds should not be left out, since among these 

children, insecure and disorganised attachment scores may be higher and these 

children may benefit most from early detection of attachment difficulties and 

intervention. The use of passive consent procedures would help to increase the 

participation rate considerably. Being sensitive to culture and use of relationship-



60 

based approaches can also help to recruit participants from ethnic minority 

backgrounds into research studies (61,69). Although we have not asked for the 

participating children’s nationality and cultural background, we have noticed that 

children in our study came from a variety of cultures. 

 

We have not tested all children on the CMCAST whose parents had consented 

since we noticed early in the study that younger children had more difficulties 

participating in the CMCAST. We started assessing children at some schools in 

parallel with recruiting in other schools. In the end, recruitment was purposive 

since we were only interested in recruiting seven-year-old children in groups of 

five. 

When selecting children with consent from classes into groups, sometimes the 

teacher, headteacher or researcher would make that decision aiming to keep class 

disruption to a minimum. Teachers and headteachers may have chosen 

academically more able and better-behaved children rather than children who 

were behind in class or known to display challenging behaviour. This could have 

affected study results and a higher number of unrateable CMCASTs and/or a 

different distribution of A, B, C, D attachment patterns may have resulted if 

recruitment had been done differently.  

 

Exclusion Criteria 

There were no exclusion criteria set for participation in this study. However, one 

child in our study had problems with the English language, since he had only 

moved to the UK within the last 6 months from a non-English speaking country. He 

struggled to understand the instructions in the CMCAST and asked the researcher 

several times what he was supposed to do. His CMCAST vignettes were not 

rateable since he was not engaged enough in the task. Children with severe 

language problems should be excluded from future studies since their CMCASTs 

are not rateable. When taking part in the CMCAST, these children may experience 

negative feelings, such as feelings of inadequacy or incompetence. As soon as we 

became aware of this child’s difficulties, we suggested that he could stop the 

CMCAST. Children with certain disabilities, which would hinder them from 

understanding or following CMCAST instructions, should also be excluded. 
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4.2.10 School Setting and Room Setup 

 

In this study, children were recruited from four primary schools. Researchers 

undertook the CMCAST testing in a spare room at the three public schools and in 

the computer laboratory at the private school. Rarely, a teacher or headteacher 

was present for part of the CMCAST testing. Children who took part in the 

CMCAST left their class(room), usually together with some of their classmates. 

Knowing they would undertake a computer “game”, they probably expected fun 

and most children appeared excited. The setup of the computers in a spare room, 

which was not usually used for class, may have given the CMCAST assessment 

an informal touch and may have reduced some children’s engagement and 

willingness to speak up to the computers. Previous data collection using 

computers in schools has used “exam conditions” (88). Performing the CMCAST 

in a classroom setting rather than a spare room may increase children’s attention 

and help engage them and focus on the task, especially if their teachers were 

involved in the introduction and supervision. We have noticed from our 

observations that children were quieter and more focused on the CMCAST 

assessment in the presence of their teacher or their headteacher than when on 

their own with the researchers, although all but one child were well behaved during 

the CMCAST assessment. We suspect that some children might have listened 

more fully to the instructions and followed them better (e.g. may have spoken up to 

the computers) if they had been instructed by their teachers rather than the 

researchers. Certain story stem researchers have suggested that the relationship 

between the administrator and the child is an important aspect of the assessment 

(26). The researchers, contrary to their teachers, were strangers to the children 

and a meaningful relationship between researcher and child does not develop 

during computer administration (63).  

 

Room Set-up 
Two schools, which had volunteered to participate, could not be included in our 

study due to the lack of suitable rooms. The rooms that we used at the three 

mainstream schools were just big enough to test five children simultaneously on 

the CMCAST. Setting up computers in a school for CMCAST administration took 

time and required space. It took considerably longer to set up five computers 
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compared to two since this: involved carrying more IT equipment into the schools; 

required the organisation of more other equipment such as tables, chairs and 

cables; and required careful planning into the setup of the equipment in the rooms, 

for example taking into account electric points. To run several computers in a 

room, extension cables had to be used, which had to be laid safely on floors to 

avoid them becoming tripping hazards.  

We felt that it was important that children were spaced out in the rooms since 

sitting directly next to each other might have distracted them and allowed copying 

to occur. With an increasing number of children tested simultaneously on the 

CMCAST, it was not possible for the researcher to always keep all participating 

children in view. 

 

4.2.11 Time and Financial Restrictions 

 

Time restrictions were an influential factor in this study. It took a long time to obtain 

agreement from the Head of Special Education Needs to undertake this study in 

mainstream primary schools. Only with this agreement could headteachers at 

individual schools be approached and asked for their support with this study. This 

process, combined with the requirement that the study was undertaken within a 

school term due to one researcher’s employment end date, impacted on the length 

of time available for the identification and recruitment of participants, and on the 

data collection period. The study started assessing children at some schools while 

recruiting more children in other schools.  

 

Since we had no funding for this study, all equipment used, in addition to 

equipment available from the research department, was the researchers’ own 

material or borrowed from family members and friends. We had difficulties with this 

equipment, mainly for reasons not known to us as discussed earlier (p.46 and 

p.54). In addition, we did not have money for more specific equipment, like 

computer mice for children or different headphones, which may have made 

participation in the CMCAST easier for some children.  
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4.3 Theoretical and Clinical Implications 

 

This study suggests that the CMCAST can be used in groups of children. It could 

therefore become an important and cost effective tool for measuring attachment 

patterns in large-scale mental health research in addition to screening.  

Several intervention studies have aimed to enhance children’s attachment security 

and interventions which have focused on increasing sensitivity showed positive 

results on reducing disorganised attachment (33,43,52,70). Since treatments are 

available to help children with attachment strategies that cause them difficulties or 

put them at risk for future psychopathology (7), a screening tool to identify those 

children would be of great value.  

However, this study has used the CMCAST in groups of children who were mostly 

seven years and older. It would be preferable for screening purposes, to identify 

children at an earlier age. Another drawback for using the CMCAST as a 

screening tool is the fact that its coding lacks some of the detailed and continuous 

measures of disorganisation, an important correlate of psychopathology (85). To 

overcome this, in epidemiological research and for screening purposes, the 

CMCAST could be used as an initial screen for insecurity and the MCAST to 

examine subgroups for disorganisation. 

 

4.4 Directions for Future Research 

 

This study suggests that it is possible to use the CMCAST in groups of children. 

However, since attachment measures have not been used previously in group 

settings, we do not know yet if and how a group setting influences the assessment 

of an individual child’s attachment strategy. This needs to be assessed using the 

CMCAST with children individually and in a group setting.  

 

From observations in this study, it appeared that younger children had more 

difficulties in using IT equipment, particularly the mouse and headphones. This 

could be a result of reduced motor and/or computer skills in these children, due to 

their developmental stage and/or practice in using computers. Future research 

may find ways to enable all but especially younger children to interact more 
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effectively with the CMCAST software. The use of tangible dolls, for example, 

would allow children to enact a story naturally using play techniques while still 

interacting with a virtual world. The cost of this potentially expensive technology 

would currently not allow its use in large groups.  

Touch-screen computers would allow children to select buttons on the user 

interface directly and, when used for the CMCAST, children could drag the dolls 

and furniture around the screen by using their fingers. Since children use their 

fingers and hands from an early age to select and communicate, interacting with 

the CMCAST software in that way would probably also be more natural and easier 

than using a mouse. Touch-screen computers are already in use with children, for 

example at the local children’s hospital. Unfortunately this technique would also be 

much more expensive than the use of ordinary IT equipment.  

 

Future research is required to establish the stability of CMCAST ratings over time, 

the extend to which the computerised measure of attachment patterns can be 

validated against other attachment measures, and the extent to which these 

representations predict future development in the social and emotional domain.  
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5. SUMMARY 

 

Attachment patterns describe how children behave with their attachment figures in 

stressful situations. There are individual differences in attachment patterns which 

can be described as “secure” or “insecure” or alternatively as “organised” or 

“disorganised”. Insecure attachment, particularly disorganised attachment in 

infancy has been shown to be associated with psychopathology in later childhood. 

Therefore, measuring attachment should not be left out of studies investigating 

psychopathology. However, there is currently no satisfactory way of measuring 

attachment patterns in large samples. 

The Computerised Manchester Child Attachment Story Task (CMCAST) is, like the 

original Manchester Child Attachment Story Task (MCAST), a representational 

technique to assess attachment patterns of young school-age children. Various 

features of the CMCAST suggest that it could become an important tool to 

measure attachment in large samples: CMCAST delivery is standardised, data is 

stored automatically on the computer, CMCAST administrators need less training 

and CMCAST rating is simplified compared to the MCAST.  

 

The aim of this school-based study was to investigate if the CMCAST can be used 

with up to five children simultaneously and if CMCASTs can be rated reliably 

under these circumstances.  

 

Eighty-six children aged 5-8 were recruited from four primary schools. Increasing 

numbers of children, up to five children, were tested simultaneously on the 

CMCAST.  At each stage, researchers tested enough children to satisfy 

themselves that testing of that number of children simultaneously on the CMCAST 

seemed feasible. Four pairs, four groups of three, four groups of four and ten 

groups of five children were tested. CMCASTs were given an attachment category 

when possible and 13 (22%) CMCASTs were re-rated by a second researcher 

blind to the initial rating. One researcher rated the quality of all CMCAST vignettes 

in regards to tone, picture, engagement of children and if there was enough 

speech/content in the vignettes to give an attachment score. In addition, all 

participating children were asked for their views on the CMCAST.  
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It was possible to administer the CMCAST simultaneously in pairs and groups of 

three, four and five children. CMCASTs of 59 children (69%) could be given an 

attachment category score. Thirteen CMCASTs (15%) could not be rated due to 

technical/computer problems and 14 CMCASTs (16%) due to insufficient quality. 

There was an increase in data loss due to technical/computer and quality 

problems when the number of children tested simultaneously was increased from 

pairs to groups of three, four or five children. Data loss was then similar in groups 

of three, four or five children.  

Younger children (<7 years) tended to have more difficulties with CMCAST 

participation than older children (>=7 years) and less younger children (12 of 21 

children, 57%) could be given an attachment category score compared to the older 

age group (47 of 65 children, 72%).  

The distribution of attachment patterns in regards to secure and insecure 

attachment was comparable to other normative samples: 73% secure and 27% 

insecure. Scores for disorganised attachment were lower in our study compared to 

another normative sample. There was 85% agreement between raters (kappa = 

0.44). Almost all children said that they enjoyed taking part and would be happy to 

take part in the CMCAST again. 

 

I can conclude that it seems feasible to administer the CMCAST in a group setting. 

It may be more difficult to measure disorganisation on the CMCAST than the 

MCAST. The older age of our sample may have confounded the rating of 

disorganisation. This may be a drawback of the CMCAST since disorganisation 

appears to be an important correlate of psychopathology. Using the CMCAST for 

screening purposes, it would be important to assess children at a young age. 

However, we may have recruited more children with secure attachment patterns 

into our study.  

The CMCAST may prove an important tool for measuring attachment patterns in 

large samples. However, future studies will have to investigate a possible 

influence of a group setting on an individual’s attachment pattern, establish the 

stability of CMCAST ratings over time, the extent to which the CMCAST can be 

validated against other attachment measures and the extent to which these 

representations predict future social and emotional development.  
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7. APPENDICES 

 

7.1 Approval Letter from Glasgow Education Service 

 

Figure 6: Study Approval Letter: ASL, Additional Support for Learning 
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7.2 Letter to Primary Schools to ask for their Participation in this 

Study 

 

Figure 7: Letter to Schools: NHS, National Health Service; CMCAST, 

Computerised Manchester Child Attachment Story Task 



75 

7.3 Parent Information Sheet 

 

Figure 8: Information Sheet for Parents 
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7.4 Consent Form 

 

Figure 9: Consent Form: NHS, National Health Service 
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7.5 Comparative Costs for the MCAST and the CMCAST 

 

Table 12: Comparative Costs for the Manchester Child Attachment Story Task 

(MCAST) and the Computerised Manchester Child Attachment Story Task 

(CMCAST) (63) 

 

 

 

Table 13: Sensitivity Analysis (63): MCAST, Manchester Child Attachment Story 

Task; CMCAST, Computerised Manchester Child Attachment Story Task  

 

 

 

 

 

 



78 

7.6 Introduction Talk on the CMCAST  

 

We are going to play a story telling game. 

The computer will start telling you a story and then you will be asked to finish 

the story.  

You finish the story by moving the dolls with the mouse and you have to talk 

loud and clear to the computer that it can hear you. There is a microphone in 

the camera to record your story. 

We will start together and do the first part step by step.  

There are a few things to remember in the game:  

You can’t move the dolls while the computer is talking to you. 

It sometimes takes a while for the “ok” box to come up, so just wait for this. 

Don’t press the mouse too often, just wait a moment. 

 

Now you can enter your name and then the letter b if you are a boy or g if you 

are a girl.  

Press the green “continue” button, then a box comes up in the middle of the 

screen and you press the “ok” button.  

Then you press the green “start game” button at the bottom of the screen to 

start the game. 

In a moment I’ll ask you to put your headphones on. Don’t press the green 

“ok” button until we have checked your headphones. If the volume is too loud 

or too soft let me know that I can change it. 

It is very important that you wait for me when you see yourself on the screen 

and don’t press any button until I say you can. I need to check that I can see 

your face in the screen. 

If you have any problems, let me know. Remember to speak in a loud clear 

voice. 

You can put on your headphones and remember to wait. 

Figure 10: Introduction Talk to Children 
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7.7 IT Equipment 

 

Table 14: Headphones 

 

 

Table 15: Computer Mice 

 

 

Table 16: Computer Camera 
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7.8 Room Set-up  

 

 

Figure 11: Agenda Explanation for Room Set-up 

 

Phase 1 - Room Set-up to test Two Children Simultaneously on the CMCAST 
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Figure 12: Room Set-up at D – School [Phase 1]: D, school identification letter 

Phase 2 - Room Set-up to test Three Children Simultaneously on the 
CMCAST 
 

 

 

Figure 13: Room Set-up at D - School [Phase 2]: D, school identification letter 
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Phase 3 - Room Set-up to test Four Children Simultaneously on the CMCAST 

 

Figure 14: Room Set-up at P - School [Phase 3]: P, school identification letter 

 

 

 

Figure 15: Room Set-up at S - School [Phase 3]: S, school identification letter 
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Phase 4 - Room Set-up to test Five Children Simultaneously on the CMCAST 

 

 

Figure 16: Room Set-up at P - School and H - School [Phase 4]: P and H, school 

identification letters 

 

 

Figure 17: Room Set-up at S - School [Phase 4]: S, school identification letter 
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7.9 Letter of Appreciation for Participation in the Study 

 

Figure 18: Appreciation Letter to Parents 



85 

7.10 Rating Systems for the MCAST and CMCAST 

Table 17: Comparative Ratings Systems between MCAST and CMCAST (63) 
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7.11 Notes on CMCAST Group Testing 

Table 18: Notes CMCAST Group Testing  

  

7.12 Test Results 

Table 19: Details and Attachment Distribution Phase 1  

Group ID Child ID Sex Level at 
school

Completed 
vignettes

Attachment 
classification

Comments

G2-D1 1 m P4 4 Secure
2 f P4 4 Ambivalent

G2-D2 3 m P3 4 Ambivalent
4 m P4 4 Secure

G2-D3 5 m P1 4 Secure
6 m P1 4 Secure

G2-D4 7 f P3 4 Secure
8 m P4 4 Secure
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Table 20: Details and Attachment Distribution Phase 2 

Group ID Child ID Sex Level at school Completed 
vignettes

Attachment 
classification

Comments

G3-D1 9 f P3 4 Not Rateable eng/lang
10 m P3 4 Disorganised
11 f P2 0 Not Rateable tech

G3-D2 12 f P4 1 Not Rateable tech
13 m P3 4 Secure
14 f P4 4 Secure

G3-D3 15 m P2 3 Ambivalent
16 f P2 4 Secure
17 f P2 4 Secure

G3-D4 18 f P1 4 Not Rateable eng/LD?
19 f P1 4 Secure
20 f P1 1 Not Rateable tech

 

 

Table 21: Details and Attachment Distribution Phase 3 

Group ID Child ID Sex Level at school Completed 
vignettes

Attachment 
classification

Comments

G4-P1 21 f P3 4 Secure
22 m P3 4 Secure
23 m P4 4 Avoidant
24 f P4 4 Secure

G4-P2 25 f P3 0 Not Rateable tech
26 f P3 0 Not Rateable tech
27 m P3 4 Secure
28 f P4 4 Secure

G4-P3 29 f P4 4 Secure
30 m P4 2 Secure
31 f P4 4 Ambivalent
32 m P4 4 Secure

G4-A1 33 f P1 4 Not Rateable speech
34 f P1 3 Not Rateable speech
35 m P1 4 Secure
36 f P1 4 Not Rateable speech
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Table 22: Details and Attachment Distribution Phase 4 

Group ID Child ID Sex Level at school Completed 
vignettes

Attachment 
classification

Comments

G5-P1 37 f P1 4 Sec
38 f P1 4 Av
39 m P1 4 Sec
40 m P1 0 NR tech
41 m P1 4 Amb

G5-P2 42 m P1 1 NR tech
43 m P1 3 NR eng/tone
44 m P1 0 NR tech
45 m P1 4 Sec
46 f P1 4 NR action

G5-A1 47 m P3 4 D
48 m P3 0 NR tech
49 f P3 4 Sec
50 m P3 4 Sec
51 m P3 4 Amb

G5-A2 52 m P2 4 NR action
53 m P2 4 Sec
54 f P2 4 Sec
55 m P3 4 Sec
56 m P3 2 NR eng/tone

G5-A3 57 f P2 4 Sec
58 m P3 4 Amb
59 f P3 4 Sec
60 f P3 4 Sec
61 f P3 4 NR speech

G5-A4 62 f P3 1 NR tech
63 f P3 4 NR pic
64 m P3 4 Av
65 m P3 4 Sec
66 m P3 3 Sec

G5-A5 67 m P3 4 D
68 f P3 4 NR eng
69 f P3 4 Sec
70 m P3 4 Sec
71 f P3 4 Sec

G5-A6 72 m P3 1 NR tech
73 m P3 2 Sec
74 m P3 1 NR tech
75 m P3 2 Sec
76 m P3 2 Av

G5-H1 77 m P3 4 NR speech
78 m P3 3 Sec
79 m P3 4 NR speech
80 f P3 1 NR tech
81 f P3 4 Sec

G5-H2 82 f P3 3 Sec
83 m P3 4 Sec
84 f P3 4 Sec
85 m P3 4 Sec
86 m P3 3 Amb  
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7.14 Details of CMCAST Availability and Attachment 

Classification in Children under and over Seven Years of Age 

Table 23: Details of CMCAST Availability and Attachment Classification in 

Children under and over Seven Years of Age (Phase 1 to 4) 
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Table 24: Details of Quality of CMCAST Vignettes of Children <7 Years of Age 

 

 

Table 25: Details of Quality of CMCAST Vignettes of Children >7 Years of Age 
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