












































































































































































































































































































































































































































































































Chapter Eight Discussion & Model Proposal 

one of the aspects of crystallized knowledge is about knowledge acquired through 

experience, it could be that only once underlying problems are addressed this allows 

for the skills required in reading to be put in place and therefore to establish whether 

this area has been affected the impact should be measured after a period of six 

months, to allow for the remediation to take place. In a nutshell, the movement 

programme may be able to alleviate some of the underlying problems that could 

affect reading, but remediation has to be allowed to take place once these underlying 

causes have been addressed. 

8.3.3 Non-verbal reasoning tests and movement 

Likewise, in terms of the non-verbal reasoning test, there was no significant 

difference (chi square .149 .df 1, P =.699) between class B and class A. Once again, 

this could have been because of the divergence from the original plan and agreement, 

as explained in section 8.3.2. In addition, none of the interventions showed an 

improvement in this test which was used to measure a form of fluid intelligence. 

8.3.4 Digit span test and movement 

The analysis of the backward digit span and the forward digit span were both 

statistically significant. Since these two measures are components of working 

memory (Gathercole and Pickering, 2000) they will be discussed together in this 

section. In the backward digit span there was a significant difference at 5% (chi 

square 5.732.df 1, p =.017) between class B and A, and this was echoed in the 

forward digit span test 5% (chi square 8.975 .df 1, P =.003). 

These findings are consistent with the view of Gathercole and Pickering (2000) who 

concluded that the intellectual operations required in mathematics and science are 

constrained by the general capacity of working memory. Both the forward and 

backward digit span was improved and these are components of working memory. 

This has other implications, for example in the area of numeracy skills. 

It has also been shown in several studies that children with poor mathematical 

abilities show deficits in complex working memory span tasks (Bull and Scerif, 

2001; Mayringer and Wimmer, 2000; Siegel and Ryan. 1989) and therefore this has 

further implications for raising children's learning abilities. 
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One of the premises of the SIMPLE programme was that the performance of specific 

movements would have an impact on cognition. Since the digit span was raised, and 

from various other studies, it could be concluded that this could have impacted 

working memory and thereby helped raise children's performance in these tests. In 

support of this, Smyth et al. (1988) found that participants' retention of simple 

movements in sequence was comparable to their retention of verbal information. 

Other studies have found evidence that working memory deficits are more common 

in children with special needs than those without (e.g. Alloway et aI., 2005b; 

Pickering and Gathercole 2004). Also, existing literature makes links between 

measures of verbal working memory and reading (e.g. de Jong 1998; Swanson, 

1994), mathematics (e.g. Bulland Scerif 2001; Mayringer and Wimmer 2000; Siegel 

and Ryan 1989) and language memory and learning in children with DCD and 

learning difficulties comprehension (e.g. Seigneuric, et aI., 2000), as well as 

attainments in National Curriculum assessments of English and mathematics 

(Gathercole and Pickering, 2000; Gathercole, Pickering et aI., 2004b; Jarvis and 

Gathercole 2003). It is evident from the discussions in this section that there is a link 

between memory as measured by the digit span test and learning. 

8.4 SOUND INTERVENTION 

The sound therapy (TLP) intervention was run in class C on its own and in class D as 

an integrated approach along with the SIMPLE programme. In this section the 

analysis of the results of The Listening Program (TLP) alone, will be discussed in 

relation to the comparison class (no intervention). The Listening Program was 

designed to help balance and restore ability to listen to and process sounds across the 

auditory spectrum, from 20 to 20,000 Hz. The programme delivered auditory 

stimulation to the brain, designed to stimulate the brain and to impact on the ability 

to process sound and reduce hypersensitivity. These three areas: brain plasticity, 

auditory processing and hypersensitivity will be discussed in detail in the following 

sections. The literature review in chapter four revealed that other studies have 

supported the premise that sound therapy has an impact on some or all of these areas. 

In the following section the overall performance will be discussed followed by the 

individual test results (reading. non-verbal, forward and backward digit span test). 
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The forward and backward digit span test will be discussed in the same section as 

they measure very similar elements. 
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8.4.1 Overall performance and sound 

Based on the present study analysis the results for the overall improvement did not 

show a statistical difference (chi square 1.305 .df I, P =.253) between those who 

received sound therapy and those who did not. This could be due to two main 

reasons. Firstly at the planning stages of the study the recommendation for the TLP 

intervention was a completion of one cycle or a minimum of twenty hours listening 

time. The recommended minimum listening times for the initial cycles of TLP are 

now set at two cycles at 40 hours, after further research and development by 

advanced Brain Technologies. Secondly, the effects of sound therapy have been 

ongoing by Beelan et aI., (2005) who examined the effects of a sound therapy of 

Hemisphere Specific Auditory Stimulation (HSAS) by 10hansen. Immediately after 

the therapy, results showed improved audiograms and statistically significant 

changes of auditory laterality and statistically significant improvements in decoding, 

spelling, reading aloud, phonemic analysis, rapid naming, visual memory and 

behaviour. Nine to ten months after completion, although the post-test results taken 

immediately after the therapy showed no significant improvement from the pre-test 

scores, the results for the long-term effects showed that for auditory memory 

improvement was significant p=.026. In addition the following results also showed 

an improvement: technical reading (decoding) p= .023; reading aloud p=.003; 

spelling, p=.004, sound processing, KLEPEL: non-word-test p= .002 and phonemic 

analysis p= .002. This was consistent with a study completed by Treheame (2003) 

who found that in all processes studied, progress was evident several weeks after 

completion of The Listening Program and continued for up to ten months afterwards. 

Thus, more time may have been required to allow for the full impact of TLP to be 

revealed. 

Although there was no significant difference in the overall performance, the idea that 

positive impact may have been initiated was supported by the findings in this present 

study in the analysis of both the digit span results. In the backward digit span 

analysis, although there was no significant difference at 5% (chi square 3.247 000 .df 

I, p =.095) there was a difference at 10% and forward digit span analysis showed 

that there was no significant difference at 5% (chi square 3.247 .df 1, P =.072), but 
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again there was a difference at 10%. This indicated that there were positive changes 

taking place. 

Another consideration to take into account is that the sound therapy may have 

affected other areas such as behaviour, which were not measured in the present 

study. For example, Gilmore (1999), when studying the efficacy of the Tomatis 

sound therapy with children with learning and communication disorders reported that 

positive changes occurred not only in auditory processing cognitive and linguistic 

aspects, but also in personal. and social adjustment and psychomotor skills. 

Consistent with this, Beelan (2005) found an improvement in behaviour and 

similarly, Calhoun (2006) concluded that in her study pupils demonstrated stronger 

pro-social skills and better mental status. 

In terms of raising children's learning, findings that link better pro-social skills with 

earlier reading acquisition have also been explored by Miles and Stipek (2006). 

Erickson et al. (2005), when investigating the relation between auditory processing 

and attention and memory, showed that Auditory Processing (AP) measures 

significantly correlated with each other as well as with some measures of attention, 

memory, and behaviour ratings. 

Fjordbo (2006) believed that it was very difficult to define APD as there are many 

facets to this problem. This has been the case with the research in sound therapy to 

date, not only are there so many different types of therapies available, affecting 

different aspects, but there are so many kinds of problems which makes it difficult to 

pinpoint exactly where and whether improvements have occurred, such as the case 

with behaviour. Improvements can only be seen to have occurred if the relevant 

constructs have been measured in the first place. Although there was no significant 

improvement in overall performance in relation to the sound intervention in this 

study, there was an improvement in reading, which is discussed next. 

8.4.2 Reading and sound 

Analysis of the reading test indicated there was a significant difference between class 

C and class A at 0.05% (chi square 3.972 .df \, p = .046). This is consistent with 

other studies in areas of communication, learning and social pragmatics (Rourke and 
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Russell, 1992; Kershner et al., 1986; Mould, 1984 and Gilmore, 1985). Jeyes (2004), 

in her study on the impact of The Listening Program in a school, showed that 

seventy-nine percent of the children showed progress well above average in at least 

one area of mathematics, language and reading. 

Again, the analysis of the reading results using The Listening Program were 

supported by Calhoun (2006) who found with two cohorts in 2005 and 2006, 

significantly greater growth in phonemic awareness, reading tasks reading 

comprehension, prior knowledge and reading rate. In addition, in his study these 

improvements in reading were accompanied by improvements in auditory and motor 

skill tasks. Added to this the experimental group demonstrated stronger pro-social 

skills and better mental status. It is significant that motor skills improved in 

Calhoun's study and the explanation may be that that the intervention had an impact 

on the vestibular system; the fact that the vestibular system contains the apparatus in 

the body for listening, it also affects balance and which has shown to be implicated 

in the ability to read (de Quiros, 1996; Smith et al., 2002; McPhillips, 2000), helped 

to form the initial plans to run the two interventions together. The Calhoun (2006) 

study showed that the experimental group gained about two years of reading level, 

on average, while the control group gained, on average, a year or less. 

The TLP findings in this present study are also consistent with Sohlman's (2000) 

findings with a different sound therapy HSAS. He found that there was an 

improvement in reading. Pre-tests showed the mean error rate before the therapy was 

33.33% (SO=13.05). After the therapy the mean error rate was 14.00% (SO= 9.24). d 

=1.73. Also, the mean error rate for the age matched controls was 13.50% 

(SO=6.13). Parents and children involved in this study reported that reading and 

spelling had improved more than expected. This is consistent with a report published 

by A Chance To GrowlNew Visions School (2001) where it was reported that a 

group of 50 students following a similar HSAS programme to that used by Sohlman 

(2000) programme made an average gain of 1.56 years on the Gates-MacGinitie test 

(measuring vocabulary understanding and reading comprehension skills), while the 

students who did not participate in this programme made a 0.93 year gain on this test. 
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One of the aims of TLP was to deliver auditory stimulation to the brain, and hence 

make an impact on auditory processing. Espy et al., (2004) reported improvements 

from such therapy believing that sounds are important in later reading ability. 

The link between auditory processing and reading is supported by the fact that 

studies have repeatedly shown that children with reading difficulties have trouble 

identifying words that rhyme (e.g. Bradley and Bryant, 1978). This is supported by 

McGuinness (1997) who stated children needed to be trained to hear the sounds of 

the language. 

It seems reasonable to state that to be able to do this, auditory processing should be 

adequate, for as Tomatis (1958) claimed, you can only reproduce what you can hear. 

This was more fully discussed in chapter 4. Therefore, it seems that the ability to 

process sound effectively is of great importance in the ability to read and this could 

explain the improvement made by the TLP class in this study. It could be that TLP 

improved dichotic listening, which Nlislund, et al., (1997) reported to predict reading 

performance. 

Just as the analysis of the reading results of TLP raised reading levels in the present 

study, Korpilahti et al., (2002) concluded that ADT/HSAS training could be used to 

reach better auditory discrimination and, by that means, help children to acquire 

language. Consistent with this Bertucci et al., (2003) found reading disabilities were 

linked only to less well-defined vowel categories than the control group. 

The premise that TLP impacted on the ability to process sound effectively is stressed 

in a study on dyslexics by Miller-Shau., (2005) who believe dyslexics need help in 

improving processing to help their reading. 

Even without specific sound therapy, music has been shown to have an effect on 

learning. Two studies conducted by Hallam and Price (1997) used music in the 

background. In Study I, with children with high disruptive behaviour, music was 

played in the background. Results showed a significant differences at p = .002 level 

(t= -4.7, df= 8) in completing maths problems between children who listened to 

background music and those who did not. Results also showed less rule breaking 
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when the music was on at .00l(t =4.89, df =8). The correlation carried out showed 

negative associations, r=.-47, p=.036. This negative association, according to the 

researchers, suggested that the improvement in the behaviour was to do with music. 

Study 2 revealed that the mean for those listening to the background music was 34.9 

(SO 7.7) problems solved and without background music 27.3 (SO 7.8). This 

difference was statistically significant (p =.02). Thus it seems that it is just not in 

reading that sound therapy could be beneficial. 

The following sections highlight some of the reasons why TLP may have raised the 

reading levels. Firstly, in relation to the theory of brain plasticity, secondly in 

relation to efficient auditory processing and thirdly in importance of reducing 

hypersensitivity. 

8.4.2.1 Brain plasticity 

The Listening Program was designed to stimulate or 'exercise' the different functions 

of the auditory processing system. The premise is that there will be changes through 

the sensory experience of listening to the sound therapy in the area of brain plasticity. 

Neuroscientists Elliot (1999) stated: brain hardware is not fixed, but can be changed. 

Johansen (1992) verifies this and links plasticity to auditory perception, and says it 

can be improved with auditory stimulation. Compatible with this Brown (2001) 

argues that music and language functions are linked in the brain. This could be an 

explanation as to how TLP affected the reading. Also, according to Diamond (1988), 

growth factors can be produced at any age so this leaves the possibility again for the 

intervention to be effective in the sense of the ability of the brain to receive an 

intervention such as TLP. This idea is supported by the work by Buonomano and 

Merzenich (1998) who suggest that the cortex can be reshaped by experience. 

Supporting this view of brain plasticity is research reported in 2006 Society for 

Neuroscience which indicated that after children with reading failure completed 

intensive phonemic and phonics instruction, their reading skills improved. A review 

of many NIH-supported behavioural and brain imaging studies showed that reading 

strategies that teach phonemic and phonics skills, especially early in elementary 

school, significantly improve a child's reading skills more than instruction that does 
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not teach these skills (Society for Neuroscience, 2000). Thus this is of great 

importance to the government, as discussed earlier. 

In support of this paradigm of brain plasticity and the impact of TLP are brain 

imaging studies and post-mortem examinations of individuals with dyslexia, learning 

disabilities, ADHD, and normal controls. These have revealed functional, 

morphologic and structural differences in the auditory areas of the brain that are 

activated when listening to simple tonal complexes. language and music (Galaburda 

and Kemper; 1978; Hynd et al.. 1990, 1991); thus once again showing the link 

between sound therapy and language. This link is supported by MEG and PET data 

(Tervaniemi et al.. 2000) indicating that the earliest auditory processing stages do not 

differ between speech and music sounds. Recanzone et at. (1993) trained owl 

monkeys to make fine-pitch discriminations in selected regions of the auditory 

frequency spectrum. Tonotopic mapping carried out showed that the cortical area 

tuned to the trained frequency spectrum was enlarged by a factor of 2 to 3 compared 

to untrained monkeys. This, and other experiments by Buonomano and Merzenich 

(1998), all support the theory of the plasticity of the brain and hence the rational for 

TLP. Merzenich et al.. (1993) concurs that it has been found in an animal model that 

auditory discrimination abilities may progressively improve with practice. 

8.4.2.2 Auditory Processing 

The Listening Program was also developed to enhance auditory processing and this 

could have impacted upon the improvement in reading. Auditory processing 

problems can be seen in many ways. Some children may experience difficulty 

reading aloud due to an inability to associate visual and auditory symbols. There may 

be difficulties with auditory discrimination. There may be auditory distractibility, or 

hypersensitivity to loud sounds and large differences between verbal and 

performance IQs (Musiek and Geurkink. 1980). Some children with auditory 

processing weaknesses may have difficulty perceiving and discriminating sound, 

attending to sound, localizing sound as well as other problems (Bellis. 1996; 

DeConde and Gillet, 1993). Auditory discrimination is the ability to automatically 

notice, think about or manipulate the sounds in language according to Torgesen 

(1997). Therefore any problems in this area may have an effect on reading, spelling 

and writing skills that the government are striving to raise. The fact that in this study 
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scores on the digit span showed an improvement after exposure to TLP supports the 

view that the intervention was successful in enhancing auditory processing. 

Research in the area of auditory processing has to led to the conclusion that many 

other types of disorders can coexist with or mimic auditory processing weaknesses, 

and in fact a lot of the research on sound therapy has been completed with children 

exhibiting such disorders which makes it difficult to identify exactly which 

improvements. if any. can be attributed to TLP or similar interventions. 

Consequently. more research is required with samples of 'normal' children and sub 

typing the different categories. In terms of the interventions in this study it IS 

interesting to note that only the sound intervention improved reading test scores. 

Aspects of auditory processing that could have improved due to the intervention of 

TLP could be follows: 

a) Auditory Decoding Deficit (primary auditory cortex may be the problem) may 

have improved which is import~nt for phonemic discrimination (Koch, et aI., 1999) 

so that the information is processed quicker and more accurately. 

b) Output-organisation deficit may have improved so that problems with sequencing, 

recalling. and/or expressing an answer were reduced for these children. 

c) Integration deficits may have improved so that children had who difficulty across 

modalities with any task that requires efficient inter-hemispheric communication 

improved. Cases of integration deficits delay in responding and problems may appear 

in linking auditory and visual information together (Bell is, 2000). Supporting this 

view, Gilmor (1989) stated that the way we process sound is of vital importance and 

the ability to process the sounds of language may affect the ability to interpret the 

written form of language. Reading is a visual process but it is the sound which gives 

meaning to the letter. Poor integration of sounds into language is likely to cause 

problems with the written form and result in poor spelling and comprehension. It 

seems that the process of decoding letters into sound is more efficient when auditory 

processing skills are not affected. 

8-257 



Chapter Eight Discussion & Model Proposal 

d) Auditory discrimination may have improved. This is the process used to 

discriminate among sounds or different frequency, duration or intensity (e.g. 

high/Iow, long/short, and loud/soft). It is the ability to automatically notice, think 

about or manipulate the sounds in language (Torgesen, 1997). It refers generally to 

the awareness of words, syllables or phonemes. A problem with auditory 

discrimination can effect following directions, listening, understanding, reading, 

spelling and writing skills. It can result in poor auditory memory and auditory 

fatigue. Swain (2005) found that children with poor auditory discrimination or acute 

hearing can tune out some sound as this becomes a stress for the system. This may 

develop into a habit and can have an effect on hearing specific frequencies. Tuning 

out has an implication in the classroom situation and in the ability of children to learn 

effectively. Based on the results from a research project, Richardson et at. (2004) 

suggested that individual differences in auditory processing skills are related to 

individual differences in the quality of phonological representations, reading and 

spelling. 

e) Auditory latency may have improved so that lapses or hesitation delays in 

response time, when presented with auditory stimuli, become more efficient. To 

support this, Hallam and Price (1997) in their study using Tomatis sound therapy 

showed that prior to the treatment, average delays in processing were present 63% of 

the time. Following treatment, delays were reduced by 24.23%. This was supported 

by Swain (2005) who found improvements in auditory latency. 

Auditory processing disorder is a very complex and controversial issue. It cannot be 

said that all children in the study had a problem in this area but it could have been a 

consideration. However, this study shows that sound therapy has implications for 

raising children's levels of reading. 

8.4.2.3 Reducing hypersensitivity 

The other way that TLP could have positively affected the levels of reading scores is 

by reducing sound sensitivity. TLP provides sound stimulation that aids the nervous 

system to better modulate sensory input. When modulating ability, there is often a 

reduction in abnormal sensory perception, especially with sound - reducing sound 

sensitivity (Advanced Brain Technologies). Swain (2005) concurs that children need 
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to be able to separate speech from other noise, therefore, if hypersensitivity was 

reduced this could help better reading scores. 

Classrooms can be such environments with the constant scraping of chairs, noise 

from children moving about both inside and outside the classroom, air ducts blowing 

heat in and constant buzzing from fluorescent lights and from computers all affecting 

the input of information. Many studies support this view of hypersensitivity. 

Martin and Clark (2000) described minimal auditory deficiency syndrome, a 

language-learning condition associated with erratic auditory input that echoes this 

premise. TLP could have reduced such problems which would explain improved the 

reading results. 

Interestingly Kujala et aI., (2004) reported data showing that long-term exposure to 

noise can lead to a persistent effect on central auditory processing and concurrent 

behavioural deficits. Speech-sound discrimination was impaired in noise-exposed 

individuals; furthermore, irrelevant sounds increased the distractibility of the noise­

exposed SUbjects. So hypersensitivity to sound not only affects learning, but also 

behaviour, which in turn affects learning, as several studies have shown. 

In order to learn, a child must be able to attend to, listen to, and separate important 

speech from all of the other noises at school and home. When auditory skills are 

weak the child may experience auditory overload and the impact of poor acoustics is 

more greatly felt. This makes learning more challenging and suggests a beneficial 

role for interventions such as sound therapy. It would seem that most people with 

auditory processing problems have normal intelligence and normal hearing 

sensitivity. However, the development of phonemic awareness may be hampered by 

minor and unrecognized auditory processing problems and hence the use of 

programmes such as TLP is important and has implications for raising children's 

learning. Sohlman (2000) supports this view; his study would appear to show that 

specific auditory stimulation has an effect on auditory laterality and on hearing 

sensiti v ity. 
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8.4.3 Non-verbal reasoning and sound 

The analysis of the non-verbal reasoning test revealed there was no significant 

difference at 5% or 10% (chi square 1.167 .df 1, P =.280) between children who 

received the sound intervention and those who did not. In fact non-verbal reasoning 

did not appear to be affected by any of the interventions. In the case of sound therapy 

this could be due to two main reasons, as more fully discussed in section 8.4.1. 

Firstly, it may have been due to the completion. of only one cycle instead of two 

cycles as discussed above. Secondly, the effects of the sound therapy have been 

shown to be ongoing and if retests are conducted straight after the therapy; some 

studies have shown that the results are not always conclusive, as there can be 

ongoing improvement for some time afterwards. This possibility was supported by 

the findings by Beelan et aI., (2005) and by Trehearne (2003). which were discussed 

in section 8.4.1 on the overall performance and sound. 

8.4.4 Digit span and sound 

Analysis of the forward digit span (TAPS) results showed that there was no 

significant difference at 5% (chi square 3.247 .df 1, P =.072) but there was a 

difference at 10%. Similarly the backward digit span (TAPS) test revealed that 

although there was no significant difference at 5% (chi square 3.247.df 1, p =0.95) 

there was a difference at 10%. Therefore it can be surmised that there was a positive 

change taking place that may have further increased had post testing been done at a 

later stage, as in the studies of Beelan et aI., (2005) and Trehearne (2004). These and 

their implications were discussed more fully in section 8.4.1. 

In relation to this study, this improvement is important because of the suggestion that 

the primary function of verbal short-term memory is to support the long-term 

learning of the phonological structure of the language (Baddeley et at., 1998). 

Consequently, children with poor short-term memory skills will experience 

difficulties in learning to read, using the phonics method, as the government 

proposes in their mandate to be rolled out in 2008. This view has been borne out in 

developmental research and there is substantial evidence linking poor verbal short­

term memory skills during childhood with specific difficulties in acquiring language 
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and scholastic abilities (e.g. Bowey, 2001; Gathercole and Baddeley, 1989; 

Gathercole et al" 1999; Gathercole et al., Baddeley, 1992; Michas and Henry, 1994). 

Such difficulties are verified by Swain (2005) whose results indicated that prior to 

treatment of sound therapy overall immediate memory skills for digits forward (41 

children) were placed at the 9.68th percentile and that following sound therapy these 

skills improved to the 46th percentile, reflecting an average improvement of 36.32%. 

Gathercole and Pickering (2000) too, investigated the relationship between child 

performance in National Curriculum assessments and working memory and found 

evidence for a direct link between the two. It was found that children failing to reach 

expected levels of attainment in English and mathematics performed poorly on 

central executive tasks involving both processing and storage of verbal material for 

brief periods of time. Also, children with learning difficulties performed poorly on 

the same working memory measures (Gathercole and Pickering, 2001). In addition at 

7 years, children with high abilities in both English and mathematics scored better on 

working memory measures than children of low or average ability. 

This is consistent with other evidence that children with learning difficulties in the 

area of literacy show marked deficits in complex working memory (de Jong, 1998; 

Siegel and Ryan, 1989; Swanson and Alexander, 1997), and suggests that the 

capacity to process and store material is very important in learning to read. 

Both the forward and backward digit span analysis showed an improvement and 

these are components of working memory. This improvement has other implications, 

for example in the area of numeracy skills. Other studies have found evidence that 

working memory deficits are more common in children with special needs than those 

without (e.g. Alloway et aI., 2005b; Pickering and Gathercole, 2004). The findings in 

this present study also fit within the existing literature on the link between verbal 

working memory and reading (de Jong, 1998; Swanson, t 994) as well as attainments 

in National Curriculum assessments of English and mathematics (Gathercole and 

Pickering, 2000; Gathercole, et al. 2004b; Jarvis and Gathercole, 2003). The storage 

component of working memory tasks are seen to be positively affected in the 

analysis of the results obtained in this study, and is extremely important when 

children are acquiring and applying phonic knowledge in reading and writing (Ems 

and Large 1988; Frith, 1985). Other studies verify the importance of working 
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memory being a good indicator of a child's capacity to perform more complex 

activities such as reading (Gathercole and Alloway, 2004; Gathercole, et aI., 2006; 

Swanson and Saez 2003). Alloway and Temple (2007) concluded that working 

memory was significantly associated with learning. Thus, the fact that working 

memory, as reflected in the digit span test, showed some improvement after exposure 

to TLP, suggests that TLP may indeed promote improved learning, as was 

manifested in the reading test performance in this study. 

8.5 INTEGRATED INTERVENTION 

In this class the two interventions, The SIMPLE programme and The Listening 

Program were combined together and run as an integrated intervention concurrently. 

In the following sections the overall performance is discussed in relation to the 

integrated intervention as well as in comparison to the individual interventions in 

classes Band C and also the original hypotheses, followed by the individual test 

results (reading, non-verbal, forward and backward digit span test). The forward and 

backward digit span test will be discussed in the same section as they are measuring 

very similar elements. 

8.5.1 Overall performance and integrated intervention 

The analysis of the overall performance showed that there was a significant 

difference at 5% (chi square 7.768 .df 1, P =.005) between the class that received the 

integrated intervention and the comparison class A. It should be recalled here that an 

overall improvement related to the movement intervention this was not the case in 

the sound intervention· class C. This could have a bearing on the findings of the 

integrated intervention. However, it is difficult to conclude whether the improvement 

in the overall performance of the class who received the integrated intervention could 

be attributed to the movement intervention, since the sound intervention on its own 

did not show a significant difference, or whether there could have been a synergistic 

effect When the two were used together. 

The other point to be mentioned at this stage is that the third hypothesis in this 

present study was that class 0 (integrated intervention) will perform better than class 

A (comparison class), class B (movement intervention) and class C (sound 
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intervention). However this original premise was not supported. What is of interest 

here is that the integrated class did not perform much better than the classes that were 

subjected to individual interventions. 

Analysis using The Mann-Whitney test looked at the improvement of class 0 

(integrated intervention) in relation to class A (no intervention), class B (movement 

intervention) and class C (sound intervention). The results are summarised in Table 

8.2. 

Table 8-2 Mann-Whitney analysis 

Intervention comparison Overall performance using Mann 

Whitney test 

Class A-B p =.039 

Class A-C p=.253 

Class A-D p=.005 

Class B-D p=.877 

Class C-D p=.481 
, 

The reasoning behind running the two interventions together was based on studies 

such as those by Nicholson and Fawcett (1998), who revealed that children with 

dyslexia suffered severe deficits in skills including not only phonological skill but 

also picture naming speed, bead threading and balance. This suggested a link 

between phonological skill and balance (motor skill). The link between auditory and 

motor skill tasks was also noted in the study by Calhoun (2005) and by Butler and 

Clarke (2003) in their pilot study using TLP and primitive reflexes where results 

showed a significant improvement. In addition to this the conn~ction is based on the 

role of the vestibular system in both balance and in auditory processing and the 

implications both of these have on raising child attainment. 

The vestibular system is well documented as supporting basic functions such as 

equilibrium, balance, proprioception (body in space awareness) muscle tone audition. 

This final area includes hearing, filtering and focusing auditory attention, sustaining 

auditory attention, and auditory input and vision. The vestibular and auditory systems 
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are linked anatomically by the vestibulocochlear nerve. In addition to this anatomical 

link, the vestibular and proprioceptive systems rely on information from muscle and 

joint receptors, working in tandem with one another. The vestibular system has 

projections, linking it strongly to the cerebellum, which not only regulates 

movement, but also provides a direct connection to the functions of the autonomic 

nervous system. Several other functions can also be affected as a result of over­

stimulating and overwhelming the vestibular systems such as pulse rate, breathing, 

etc. All of this explains the link between the two systems and why the study was 

planned to explore the relationship between the two. 

However, it seems from the results of this present study that there is a possibility of 

overload; the stimulation of the two interrelated systems, may have been overlooked. 

This could have been the reasons not only for the discrepancy in the reading results 

for the sound and the integrated intervention but also for the fact that the integrated 

intervention did not show the expected results of a greater improvement in 

comparison to the other three classes. 

8.5.2 Reading and integrated intervention 

Analysis of the reading test indicated that there was no significant difference at 5% 

(chi square .997 .df 1, P =.318) or at 10% between the class receiving the integrated 

intervention and the comparison class. This was an interesting finding. since on its 

own, the class exposed to the sound intervention showed an improvement in the 

reading test, yet as an integrated intervention this was not the case. There could be 

two reasons for this: the fidelity of experiment by class teachers and the implications 

of the overload theory. One reason could have been that in terms of the fidelity of 

implementation based on the information from the teachers involved in class D it was 

noted that this class missed some of the sound therapy sessions or cut some sessions 

short whereas in class C (sound intervention) the teacher was more consistent with 

the implementation. This could have had a bearing on the overall result, as could 

have the implications of the overload theory since the two interventions were being 

run concurrently. 

8.5.3 Non- verbal reasoning test and integrated intervention 
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Analysis of the non-verbal showed test there was no significant difference 5% or 

10% (chi square .212.df 1, p=.646) between the class receiving the integrated 

intervention and the comparison class. This was consistent with the findings in 

relation to the other interventions. As discussed more fully in relation to the sound 

intervention 8.4.1, it may be that after a delay, post tests would have shown some 

improvement as revealed by Beelan (2005) and Treharne (2003). In addition, the 

lack of significant improvement could have been because of the implications of the 

overload theory of the interventions utilised, as previously discussed. 

8.5.4 Digit span test and integrated intervention 

Analysis of the forward digit span test, between the class receiving the integrated 

intervention and the comparison class, showed that there was no significant 

difference at 5% (chi square 3.395 .df I, p =.065) but there was a difference at 10%. 

The backward digit span test, between the class receiving the integrated intervention 

and the comparison class, showed that there was no significant difference at 5% (chi 

square 2.264 .df 1, P =.132) or at 10%. This was again an interesting result as the 

movement intervention on its own showed a significant difference at 5% which once 

again seems to implicate the overload theory in the findings. Analysis of the 

movement results revealed a significant difference at 5% (chi square 5.732.df 1, P 

=.017) on backward digit span and this was echoed in the forward digit span test 5% 

(chi square 8.975 .df 1, p =.003). In contrast, in the class that received the sound 

intervention, there was no significant difference at 5% (chi square 3.247 000 .df 1, P 

=.095), but again there was a difference at 0.10% in the backward digit span. 

Similarly the forward digit span results showed that there was no significant 

difference at 5% (chi square 3.247 .df 1, P =.072) but again there was a difference at 

10%. Therefore, in both cases of individual intervention, the results of the digit span 

tests were better for children receiving the intervention than the comparison class. 

The fact that this was not the case for class D, integrated intervention, once again 

points to the overload of the vestibular system. This has implications for further 

research, as it may be deemed better to run the therapies in an integrated experiment 

one after the other, to counter effect this overloading of the system - if this is indeed 

the explanation in this study. It may also be possible to test the overload theory by 

running one class with two interventions concurrently and two interventions 

simultaneously. 
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8.6 SPEARMAN'S RHO CORRELATION ANALYSIS 

The analysis of the spearman's rho indicated important findings that revealed three 

main relationships as seen in Tables 8.3 to 8.5. These are described in turn below. 

Table 8-3 Correlation between FDS and BDS 

Comparison class A 0417 p=.027 0345 p=.072 

Movement class B 0.644 p=.OOI 0.752 p=.OOI 

Sound class C 0.808 p=.OOI 0.750 p=.OOl 

Integrated class 0 0.236 p=.209 0.204 p=.280 

Firstly, as can be seen in Table 8.3 correlation results demonstrated that there was a 

statistically significant relationship between the forward digit span and the backward 

digit span for the comparison class (no intervention), the movement intervention 

class and the sound intervention class. However, the only increase was for the 

movement intervention class, from a correlation value of 0.644 p=.OO 1 to 0.752 

p=OO I, which indicates a strong correlation, as both of the constructs are measuring 

components of memory. The weak correlation for the integrated intervention class 

remained constant. Therefore it seems that movement intervention affected these two 

tests positively and these may be important in raising child learning and 

performance. 

Table 8-4 Correlation between reading and non-verbal reasoning tests 

Comparison class A 0.218 p=0.266 0.492 p=OOI 

Movement class B 0.517 p=OOI 0.710 p=OOI 

Sound class C 0.546 p=OOI 0.669 p=OOI 

Integrated class D 0.466 p=OOI 0.625 p=OOI 

Secondly, there was a significant relationship between reading and non-verbal 

memory constructs (Table 8.4) in all cases except for the pre test of the comparison 
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class (significant correlation values ranging from 0.492 to 0.710 p= 005). These 

correlations grew stronger in each case in all of the post tests indicating some 

significant relationship between these two tests. However, the Kruskal-Wallis 

analysis did not show a significant improvement with either of these tests, except in 

the case of the sound intervention, where reading was significantly improved. 

, 

Table 8-5 Spearman's rho correlations for sound intervention class 

Reading Test Non Verbal 80S After FOS After After After 

Pearson 
1.000 .669 .543 .527 Correlation 

Reading Tes1 
Sig. (2-tailed) .000 .002 .003 \After 

N 29 29 29 29 

Pearson 
.669 1.000 .546 .543 Correlation 

Non Verbal 
Sig. (2-tailed) .000 .002 .002 fA. fter 

N 29 29 29 29 

Pearson 
.543 .546 1.000 .750 Correlation 

80S After Sig. (2-tailed) .002 .002 .000 

N 29 29 29 29 

Pearson 
.527 .543 .750 1.000 Correlation 

FOS After Sig. (2-tailed) .003 .002 .000 

N 29 29 29 29 

Thirdly, as seen in Table 8.5, for the class exposed to TLP all of the tests were 

statistically significantly correlated p<OO I to each other (value ranging from .527 to 

.750). Thus it would seem to suggest that sound therapy helped all the relationship 

between different tests which improved reading and since thi pattern was not seen 

in any of the other classes it would indicate that to raise the tandards of reading all 

the abilities measured by all the tests need to be improved. 
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In summary, the analysis of the spearman's rho indicated that there was a strong 

relationship between the forward digit span and the backward digit span and this was 

understandable since they were both measuring components of memory. Therefore it 

seems that in raising children's levels of learning, these have to be taken into 

account. Secondly, there was a relationship between reading and non-verbal memory 

in all cases except for the pre test of the comparison class. This was interesting since 

reading did not improve in any of the interventions except the sound intervention. 

Thus it would seem to suggest that though non-verbal reasoning is an important 

element in learning, aspects such as memory need to be raised in order to improve 

reading. This has been fully discussed in the previous sections. 

8.7 THE CHILD CENTRIC LEARNING EFFECTIVENESS PROPOSED 
MODEL 

In the following section, based on the learning from this research, a model is 

proposed which is intended to address a variety of factors crucial to learning 

improvement. This model, depicted in figure 8.2, is derived from a variety of aspects 

both addressed in the critique of the literature and other aspects which have been 

investigated through this research. It transpired from this research that effective 

learning and development outcomes are heavily dependant on macro aspects, driven 

by government guidance and interventions in preparing the ground for educational 

models to cater for children's growth and development in a continuous and 

sustainable manner. Furthermore, schools have been found to have a key enabling 

role by preparing the right climate, developing the right models of learning and 

nurturing children's absorption of knowledge in the right way and with the right final 

outcomes. 

The proposed model is described in the following sections. It is dependent on three 

things: 

a) - Government inspiring learning growth and development for all children (top 

down). 

b) - The child's learning experience being affected - focus on the child (linear). 
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c) - The schools striving to improve standards through empowerment (bottom up). 

The government is concerned with improvement of standards and therefore its role is 

to establish the vision for learning and raising standards of children's education. The 

role of the government is to raise standards through guidance, research, policies and 

setting realistic standards based on children reaching their full potential. Learning is 

driven by government policy and clear vision and providing learning opportunities 

for all intending to raise standards and reach full potential (excellence). 
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Figure 8-2 The child centric learning effectiveness cycle (CCLEC) 

The Learning Effectiveness Cycle 

====== 
How effective was 
the improvement? 

Wherelhow the focus 
needs to be. 

= = = 

Establishing FutUl'e 
Visions 
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The goal should be to create a flowing approach which focuses on high impact and high 

standards of effectiveness. The resources, strategies, interventions should be channelled 

at targeting the child and thereby enhancing the ability of the child to learn effectively­

and not on the peripheral areas around the child, as has mostly been the case. The 

CCLEC (Child Centric Learning Effectiveness Cycle) is termed child centric which 

means all the endeavours have to be appropriate, holistic, developmentally sound, 

customised, fruitful learning experiences for the children. 

The Learning Model is driven by four major elements which include: Enablement, 

Enrichment, Enhancement and Effectiveness. These are briefly described below: 

8.7.1 Enablement 

This is the role of leadership. It is about creating the right environment that can facilitate 

and induce an efficient learning experience, about providing the necessary resources and 

the materials i.e. the hard factors. The government needs to channel interventions and 

initiatives on sound education and child centred bases. It needs to consider carefully the 

developmental aspects of the child and perhaps reconsider its policies on the age at 

which academic subjects are appropriate to be introduced and when the child's readiness 

to learn is priority, and therefore, when developmental and emotional skills should be 

the key focus of the teachers. The compulsory starting age for school is six in nineteen 

European countries, including France and Germany, and seven in a further eight 

countries, including Sweden and Poland. The telegraph reported that: 

'American research recently found that children who had "teacher-led, academic 
lessons" at the age of five did not display "lasting academic advantage" over those 
who began later. Moreover, they were more likely to suffer emotional problems as 
adults'. (The Telegraph, 2003) 

Professor Brook's report on the OfES phonics seminar (2003) touched on the issue of 

the age of starting formal/compulsory education and he too referred to studies which 

implied that earlier starting ages ultimately result in lower levels of reading ability. 
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The environment of the school has to be conducive to learning as well. For example, 

there is much background noise in a classroom generated by several types of sources: 

heavy traffic, adjacent classrooms or corridors, uncarpeted floors, chair bottom squeaks 

and fans in the air conditioning system. Acoustically inadequate classrooms are one of 

the most insidious factors that are contributing to the countless numbers of students who 

have graduated from high school without the skill of being able to read and write. 

According to Elliot (1982) what is of major importance is the need to develop an 

education and learning model that allocates the school's resources in the right way and 

ensures that the goal is always to focus on the children and their learning experience. 

8.7.2 Enrichment 

These are the core aspects such as curriculum design, pedagogy and learning styles and 

teacher effectiveness. These should be well researched and appropriate intervention 

strategies, such as Reading Recovery, employed. The strategies used by the teachers 

should empower the teachers and enthuse the teachers and should be realistic. The child 

needs to be at the core. For example, teachers need to be trained as to how a child learns 

and aspects of the brain which are central to learning. This will bring in elements such as 

the importance of using a variety of learning styles in teaching, as more is understood 

about how the brain works with regards to learning. 

Staff need to be motivated and enthused and strategies that help control and manage the 

behaviour of the children need to be a core part of teacher training. Striking the right 

balance between creative, academic and practical subjects is vital since the emphasis is 

on the well-being and development of the whole child. The teachers need to be helped to 

manage the workload which should be kept to a manageable amount, for example. 

eliminating unnecessary paperwork or meetings. Parents need to be involved in 

supporting their children. Creating the right ethos for educating children and providing 

the necessary requirements conducive to learning, such as healthy diet and physical 

exercise, should be part of the education of both the parents and the chi ldren. 
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A key area needs to be incorporated in the curriculum that develops and addresses 

emotional intelligence as well as academic intelligence, and physical literacy as well as 

literacy. The impact and importance of emotional intelligence is not only in being able to 

learn effectively but about children managing their learning and becoming responsible 

for their learning. 

Developmentally, children need to be ready to learn and areas such as auditory 

processing and primitive reflexes need to be considered carefully, since they enable the 

child to learn efficiently and effectively. This does not mean that problems related to 

specific reading difficulties are not found in other areas (coordination problems, left 

right confusions, sequencing problems, several problems related to vision, problems 

with postural control and primitive reflexes to mention some) as shown in research 

(Zeffiro and Eden, 2000) and documented by Bein-Wierzbinski (2001), Goddard (1996), 

Nicolson and Fawcett (1994, 1995, 1999), Sohlman (2000), and by Stein (2001). Also 

by Sperling et al. (2003), Stein (2001, 2003), Talcott, et aI., (2000) and Talcott et aI., 

(2003). 

The training for assessment and implementation of programmes if required needs to 

occur either at school level or teacher training level. All of these, teacher factors, factors 

with curriculum, factors with pedagogy, factors with learning styles, and factors with 

intervention (holistic improvements) - are of vital importance if the issue of raising child 

learning is to be addressed effectively and in a sustainable fashion. 

8.7.3 Enhancement 

The learning experience cannot be left on its own, with the underlying assumptions that 

because resources, policies and interventions are in place, effectiveness will ensue. This 

was one major criticism of previous strategies that have not worked, as well as the fact 

that they were not child centred. The purpose of this enhancement. as a key component 

of this cycle, is to ensure that interventions, approaches, methods and strategies 

implemented have a positive effect on learning experience and therefore, are more likely 

to yield the desired outcomes. Basically, specific performance improvement evaluations 
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have to be an integral aspect of any enrichment mix that is proposed. Enhancement of 

the learning experience is a key element of verifying and validating the appropriateness 

of the learning strategy adopted and the usefulness of any method or best practice 

approach that a school seems to adopt. 

Child centred standards of improvement need to be established and any likely 

improvements noted and verified. This can be done through testing or assessments such 

as tests that assess the developmental stage of the child or the incidence of any aberrant 

reflexes which could affect learning. These might include: 

i) Testing primitive reflexes. 

ii) Measuring eye functions such as the ability to saccade, converge, diverge and 

accommodate, as well as binocular fusion, before teaching children to read. 

iii) Checking auditory processing 

iv) Checking fine and gross motor skills and coordination. 

In Sweden, for example, children are screened for deficits in attention, motor control and 

perception at 6 years of age. These are factors that impact on preparedness for school 

and include language abilities and auditory processing skills. Therefore, children should 

be screened on entry to school. 

All of the above tests assess whether the child is developmentally ready to learn 

effectively as discussed previously. In addition, emphasis must be placed on helping the 

child develop emotionally as well. This is more likely if the child is in control of his or 

her physical and can then wrestle with the emotional world and then, finally, with the 

academic world. 

8.7.4 Effectiveness 
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This component reflects the final performance outcomes that schools and government 

seek to attain. This is how children can achieve benchmarking standards in the form of 

specific standards. These might not be the ones already in use. For example, the ability 

of the child to coordinate the body and eyes has a bearing on the child's ability to read 

effectively and efficiently, or on his readiness to read and ultimately literacy levels, just 

as the child's developmental ability to control his bladder has an impact on how quickly 

he can be potty trained .. Similarly if the child's short-term working memory has an 

impact on his overall performance as suggested in this study, or the child's auditory 

processing ability impacts on his ability to read, also as suggested in this study, these 

factors must be considered in standard-setting. 

Since the CCLEM is proposed as an integrated, flowing approach, causal relationships 

can be established throughout the model, thus reflecting effectiveness not only as a final 

outcome but also through the knock on effect or causal impact that can be generated. For 

instance, it would be established through this model whether enablement approaches 

used in school are having the effect of making the learning experience better 

(enrichment). It would also be checked whether an enrichment strategy is actually 

improving the learning experience, and finally whether the learning experiences are 

positively managed and it could be expected therefore that the standards independently 

set can be easily achieved. Therefore the CCLEM depicted in fig 8.2 is based on the 

following: 

I. A sound logic making experience through a child centred approach. 

2. Integration of upstream activities that are concerned with planning, resourcing and 

enabling and downstream activities that are concerned with tracking improvement and 

measuring outcomes. It is vital to emphasise that schools should not become obsessed 

with outcomes. They should be driven by the needs of the child seeking to raise 

standards by having holistic strategies and learning methods that are most appropriate to 

and specific to the needs of each child, before becoming concerned with meeting 

aggregate standards and benchmarks set by the government. This is the only way 
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possible for them to validate and verify that all the strategies that a school undertakes are 

succeeding and having the desired effect on the development of each child. 

The proposed model has an additional component which helps render the learning 

experience more dynamically oriented and therefore constantly subjected to innovation, 

change and improvement. This component is referred to on the CCLEM and at its heart 

is the drive to fulfil each child's potential. There are four stages to this, evaluation, 

energizing, experimentation and examination, in a closed loop approach. 

This closed loop cycle can help schools evaluate and scrutinise each aspect of the 

CCLEM and modify add, enhance or introduce new ideas that will assist in making 

each of the key components more robust, more effective and producing higher impact 

throughout the cycle (like a hologram). This is done through a constant cycle of baseline 

evaluation (where are we now), gap identification and remedies (energizing). By having 

a focus on the key areas where the improvement or change might be required and under 

a final examination of the impact generated, the drive for achieving full potential can be 

continued and the overall effectiveness of the CCLEM cycle can be generated. 

Current approaches used in schools, as far as learning effectiveness is concerned, tend to 

be missing the closed loop cycle which drives the improvement. In other words 

investment in raising standards, investment in new interventions and methods are done 

through a 'hit and miss' approach. The improvement cycle will assist schools in 

managing learning as a core process, in an intelligent, highly focused and common sense 

and controlled manner. It offers the following prompts and directional points. 

1- A self assessment perspective: by asking the question 'where are we now?' and the 

search for likely gaps, opportunities for optimisation and improvement can be constantly 

identified. 

8·277 



Chapter Eight Discussion & Model Proposal 

2- Through a regular approach to injecting new ideas, implementing change programmes 

and introducing new innovations. This can help energize the drive for excellence for the 

end benefit of the children manifested in achieving their full potential. 

3- Through a stratified approach to experimentation with new ideas and change 

programmes that focus on the areas of peripherals, preventing the dilution of effort that 

tended to occur with most change programmes to date. 

4- Self-assessment is futile if there is no closed loop that gives a clear measurement that 

can prove whether or not innovative thinking and change programmes have brought 

about improvement. It is the role of school leaders to ensure that the areas subjected to 

improvement and change are examined (through measurement or assessment) in order to 

verify that 'the medication has worked'. However, the improvement cycle is never 

ending and has to be the engine of change, improvement and optimizing potential. In 

order to see where the gaps are in terms of children's development, it is necessary to 

have in addition, assessments at the start of a child's school life. These are 

developmental and not necessarily academic assessments. 

By doing an experiment in a holistic way and looking at whether the interventions 

worked or not, the indications are that it is possible to enhance the learning experience 

of children, ifthe focus is on the child and everything that is designed and implemented 

is geared towards providing each child with a unique customized appropriate experience, 

since causal relationships can be established. 

The complete experience of schools is the drive to achieve children's full potential and 

provide foundations for future learning effectiveness so that the government can benefit 

from helping to raising the achievement levels of children and the standard of education 

generally. The cross fertilisation and exchanges between various schools through the 

sharing of best practices can also be a mechanism for enhancing and raising school 

standards. In other words, this is an integrated perspective and a dynamic closed loop 

approach. It is recommended that all the key stakeholders contribute in the formulation 
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of learning and development for the future of all children, and that learning strategies in 

all schools are implicated through a generic integrated, flowing and child-centric model, 

incorporating internal and external influences. 

The dynamic and closed loop approach of the model means that constant guidance, 

monitoring, measurement and an action orientated mindset is applied at all school 

leadership levels. Finally, the model suggests that outcomes will have relevance and 

significance and can provide the capabilities for moving further the innovative cycle of 

learning in the future. 

8.8 SUMMARY 

This chapter was concerned with the interpretations of the key findings emerging from 

the data analysis and had the main purpose of discussing the key outcomes. In relation to 

the variou~ discussions, the following emerged: 

(i) Results from the movement intervention revealed that there was a statistically 

significant improvement in the overall performance at 5% and in both the forward digit 

span and the backward digit span test at 5%, suggesting that both the forward and 

backward digit span are implicated in the overall improvement. 

(ii) Results from the sound intervention revealed that there was a statistically significant 

improvement in reading at 5% and an improvement in both the forward and backward 

digit span tests at 10%. 

(iii) Results from the integrated intervention showed that there was a statistically 

significant improvement in the overall performance at 5% and an improvement in one 

aspect in the forward digit span test, at 10%. 

(iv) The integrated intervention did not produce a greater improvement than either of the 

individual interventions as originally hypothesised. 
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(v) Reading scores were improved by the sound intervention only and there was a 

relationship between all tests in the Spearman's rho correlation after the intervention 

which was not evident in the pre test, implying that all areas had to be improved to affect 

reading. 

Several of the key outcomes from the study were consistent with similar research. Other 

authors searching for child focused interventions and researching the impact on learning 

capacity and improvement in performance have found similar outcomes. In particular, 

the following results are worthy of mention. The tests used to measure crystallised 

intelligence showed (apart from the class exposed to the sound intervention) that there 

was no improvement; this leads to the conclusion that the interventions used in this 

study have only a part to play and that remediation and other strategies such as the ones 

put in place by the government have a role to play in raising child learning. There was 

more of an impact on the tests that were designed to measure memory (forward and 

backward digit span test) and therefore the assumption is that if this is raised, learning 

will become more effective, as will the implementation of any strategies and teaching. 

Whilst the SIMPLE programme may be able to help increase the readiness of children to 

learn, it should not be seen as an alternative to good sound teaching. The results of the 

present study suggest that the use of sound and movement may have an impact on 

raising children's performance particularly with regard to memory and, in the case of the 

sound therapy in reading, but remediation and teaching is absolutely a core part. In a 

nutshell the movement programme may be able to alleviate some of the underlying 

problems that could affect reading, but not actually teach reading. 

The next chapter will attempt to put the key findings discussed in this chapter in a wider 

context by considering the limiting factors and their likely implications. 
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CHAPTER NINE: CONCLUSIONS AND 
RECOMENDATIONS 

9.1 INTRODUCTION 

The research presented in the preceding chapters represents an exploratory study to 

examine the effects of two interventions used in this study, the sound programme (The 

Listening Program) and the movement programme (SIMPLE) with regard to enhancing 

the learning and performance of children, when administered, as individual 

interventions or as an integrated intervention. The fundamental research concern was in 

establishing causal connections between the independent variables and the dependent 

variables. The initial holistic approach thus identified was then explored in the 

fieldwork through a complementary empirical investigation using a collection of 

quantitative data. The data collected was intended to provide a basis for assessing the 

importance of innovative and different interventions in raising children's learning and 

performance. It asked whether an integrated approach constituted the best means of 

doing this. The research design was quasi-experimental. The research design and 

methodology incorporated a systematic study of literature, including the review and 

validation of the literature findings. This was followed by data collection, analysis and 

interpretation. 

This chapter will present an overview of the research and highlight the key findings. In 

addition, it will present the major contributions of the research. such as the theoretical 

contribution, the methodological contribution and the practical contribution. This 

concluding chapter summarises the study's contribution to both research and practice. 

The chapter will also highlight any limitations of the research and provides suggestions 

for further research relevant to this relatively new area of study and suggest ways of 

enhancing and raising children's educational performance. 

9.2 OVERVIEW OF RESEARCH 

After an introductory chapter. the study started with a comprehensive scrutiny of 

relevant literature on school effectiveness and improvement. and on the effects of 

movement and sound on children's performance. The literature review was divided into 
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three parts. The first part discussed the literature related to school effectiveness and 

improvement (chapter 2), the second to movement interventions (chapter 3) and the 

third to sound interventions (chapter 4). Based on this review, factors that constitute a 

holistic approach to raising children's learning and performance were identified and 

described. In addition, by reviewing various pools of literature related to raising 

children's learning and achievement, it was identified that underlying causes of learning 

problems, such as auditory processing and neuro development need to be examined. It 

could be that government initiatives in school improvement have not had the impact 

expected or not sustained any impact they were supposed to make, because of these 

underlying problems, causing an inability to access and assimilate the learning 

presented in schools. Chapter Five was concerned with research Methodology and 

Chapter Six with research design. 

Stage 1 ofthe research was concerned with scrutinising the wider body of literature and 

conducting a pilot study which sought to verify a set of hypotheses concerned with the 

effects of a movement programme (An sua Developmental Programme) and whether an 

integrated approach was required in order to raise children's performance. It was also 

concerned with the feasibility of running the movement programme in a school 

situation, as well as the responses of the parents and the teachers. The pilot study also 

helped to inform the next stage of the study, which was the main experiment. 

Stage 2 involved the testing of a new set of hypotheses to observe the effects of a new 

therapy based on sound (The Listening Program). of an enhanced movement 

programme (SIMPLE) and of an integrated approach combining the two. 

In order to ascertain whether either of the individual interventions or the combined 

interventions had an effect on the children's performance the following hypotheses were 

stated: 

i) HI: Class B (movement intervention class) will perform better than class A 

(comparison class). 

ii) H2: Class C (sound intervention class) will perform better than class A (comparison 

class). 
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iii) H3: Class 0 (integrated intervention class) will perform better than class A 

(comparison class). 

iv) H4: Class D (integrated intervention class) will perform better than class A, class 

B and class C. 

In order to investigate the effectiveness of the interventions implemented, several 

analyses were conducted. Firstly, the Kruskal-Wallis test was used to analyse the 

impact of the interventions between the classes in terms of the individual tests and the 

overall performance of the children. Secondly, the Mann-Whitney test was used in order 

to find out the overall performance of the interventions in relation to the comparison 

class and also of the integrated intervention in relation to both the individual 

interventions. Finally, Spearman's rho correlation analysis was used to analyse the 

relationship between the tests used in the study. 

Stage 3 was concerned with the development of an effective learning strategy derived 

from the key findings of the research, presented in the form of a suggested model which 

is meant to support the positive performance of children. 

The findings of the data are presented and analysed in chapter seven, of this study. 

These findings were then discussed, summarised and linked together, reviewed. and 

validated in terms of the review of literature. The tindings, their interpretation and 

discussion of the results were addressed in chapter eight, in relation to the literature 

review, and in accordance with the proposed hypotheses. This chapter also formed the 

basis of a suggested model for use in schools aiming to raise children's learning and 

performance. 

9.3 KEY FINDINGS 

Although, as will be discussed in section 9.5, there are limitations to this study. as is the 

case with most empirical work, it does provide a number of significant findings. 

presented below. An extensive review of pertinent literature revealed that research on 

movement and sound interventions is very limited in general but that there is extensive 
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research in the area of school effectiveness and improvement. A discussion of major 

findings of this research is presented in Chapter Eight. 

First, the study findings have shown that the movement programme had a positive effect 

on the overall performance of the children. This may have occurred because of the link 

with the primitive reflexes and learning challenges consistent with the findings of other 

studies. This leads to two recommendations: 

Firstly, in the quest to raise children's learning and performance, any problems in this 

area need to be assessed and addressed just as in the case of reading and numeracy 

skills. Studies have shown that reflexes have been implicated in the ability to read 

successfully. Since these reflexes have an effect on the eyes in aspects such as 

sacadding (smooth pursuit of the eyes) and tracking binocular fusion, accommodation, 

convergence and divergence, there should also be an assessment in this areas to assess 

whether the eyes are functioning, mechanically, as well as they can be. Also, the 

vestibular system (balance) may have been affected positively. Studies have shown that 

this is implicated in the ability to read successfully and the recommendation again is for 

this area to be assessed and addressed. 

Secondly, it is evident from the findings that scores on both forward and backward digit 

tests improved. These reflect working memory which has been implicated in raising 

children's learning, both in this study and in others. This has implications for the type of 

assessment that is carried out at the start of a child's schooling and the necessary steps 

taken to improve any shortfalls. Working memory affects cognition and this is involved 

in all complex learning situations, such as those in acquiring literacy and numeracy 

skills. 

Thirdly, the sound intervention findings showed an improvement in reading and this 

may have occurred due to improved auditory processing and plasticity of the neural 

networks. In the report of the National Reading Panel (NICHD. 2000) it is 

recommended that reading programmes should cover five domains: phonological 

awareness, phonics in reading and writing, work on tluency, vocabulary and finally 

comprehension. The findings presented in this study lead to a recommendation of a 

sixth "domain", adequate auditory processing ability. The new Early Years Foundation 
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Stage. that will be implemented from 2008 will require high quality phonic work so any 

auditory problems need to be addressed if children are to fully reap the benefit of this 

strategy. 

The two findings above imply that the assessment and provision of proven movement 

programmes and sound therapy in the first year of children's schooling is highly 

recommended between ages five and seven as foundation skills of reading are most 

easily learned (Kantrowitz and Underwood, 1999) at this time. Similarly, since Kraus et 

aI., (1999) found that auditory discrimination skills are largely developed by age six; it 

would seem prudent at this age to test whether they have developed and run a remedial 

programme if required. 

Fourthly, the findings in this present research showed that the movement intervention 

which was conducted as a Physical Education lesson and was designed to include all the 

national curriculum requirements had a positive effect on the learning of the children. 

Although Physical Education is not regarded as a core subject, these findings suggest 

that it is a fundamental and vital part of children's development, which has more 

extensive and far-reaching effects then originally thought. It therefore needs to be 

included, not just for the impact that it has on the cognitive functions ofthe children but 

also because of the following: 

a) Implications for running a programme such as SIMPLE are the health benefits 

derived from physical activity (Pate et aI., 1997, Allied Dunbar Study 1992), the 

problem of obesity amongst children (Let's Make Scotland More Active, 2003) and 

finally the potential for improved social and atTective development through physical 

activity (Parrott, 1997). 

b) Implications for developing children's Physical Literacy which, Best (1978) and 

Arnold (1979) defined as kinaesthetic intelligence, skilful action or intelligent action. 

This, Whitehead (1993) argued, is essential to a complete experience of human life. It is 

important to enable individuals to realise a wide range of aspects of their potential and 

thus enhance their quality of life. 
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Fifthly, the findings showed that the sound therapy had a positive effect on reading. 

Therefore, another aspect that needs to be considered (apart from auditory processing), 

is that the learning environment should present listening conditions which are 

favourable and conducive to learning. This should be taken into account in designing 

the acoustics of the school environment. If auditory processing is impeded this have 

implications for aspects of the enablement of pupi Is. 

Sixthly, the study findings have pointed to the child being a core aspect of raising 

standards and attainment. This, therefore, means that interventions need to be child 

centric, to enhance the capacity of the child to learn. 

Finally, based on the overall findings of this study. a proposed integrated generic model 

as a holistic way of raising children learning and performance was developed. Detailed 

descriptions and illustrations were given in chapter X for the workings of the key 

elements of the model, based on the study findings and a comprehensive review of the 

literature. 

9.4 MAJOR CONTRIBUTIONS OF STUDY 

9.4.1 Theoretical contribution 

The theoretical body of knowledge, as far as movement and sound interventions are 

concerned, is still in its early stages. Even though private therapists and clinics, as well 

as some schools, have attempted in various ways to implement movement and sound 

programmes few of them are not based on a specific theoretical foundation. This study 

can be considered as a step towards theory building. It has integrated a large body of 

relevant literature, and unified diverse schools of thought. In particular, the study has 

been uniquely effective in identifying and describing some components that could make 

up a holistic approach to raising children's learning and performance. Not only did this 

study provide an empirical assessment of the two interventions, but it also assessed the 

implications of putting them together as an integrated approach based. It also gave a 

comprehensive review of the concepts and theories behind the movement and sound 

interventions to date. 
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The study has also indicated that raising children's potential for learning and improving 

performance is complex and multidimensional. The government and schools have found 

this endeavour challenging in terms of sustainability, maximum impact and 

transferability. Efforts have swung from a top down to bottom up approach and to a 

combination of the two. Policy so far has disregarded the importance of the intervention 

being targeted at the underlying problems of the chi Idren. The findings from this study 

suggest that the child is crucial in raising standards and sustainable learning and 

performance. The way forward seems to lie in a holistic, child-centric perspective, 

based on the child developmental aspects which in turn affect the child's academic 

achievement. This calls for a new way of assessing the needs of the child and new 

perspectives in addressing these needs. 

9.4.2 Methodological contribution 

The study employed quantitative techniques to investigate the research questions in a 

school setting with tests that teachers could relate to. The quantitative study provided 

useful information for further studies and also showed thut these kinds of studies can be 

conducted in schools with minimum disruptions. Since the study was of a quasi­

experimental nature, this has an advantage over pure experiments, because it was 

conducted in the natural setting and since programme effects were found it can be 

assumed that at least we can be confident that these work in real schools and 

classrooms, with all their complexity, and not solely in laboratory settings. 

Consequently, this study has contributed to the methodology of research on raising 

children's learning by demonstrating that it is possible to implement movement and 

sound programme in schools. 

9.4.3 Practical contribution 

The findings of this study are important and relevant to different sized schools in 

different areas, and different samples of children. The research has provided an insight 

into new and innovative ways that can be used to raise children's learning and 

performance. Despite the numerous interventions that the government has put into 

place in the last decade, the issue of raising children's performance is complex and an 

on-going concern. Consequently, this study has recognised a series of critical aspects in 

the link between the child's development and learning that must be carefully considered 

to ensure raising children's educational standards. These factors culminated in the 
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proposed generic model. Taking into account the various dimensions of CCLEM model 

will help schools ensure that children's needs are being met in a holistic way. 

Generally, the generic model proposed by this study could enhance the current practices 

of schools in trying to raise children's performance and meet the government's 

demands. This was in contrast to past initiatives which have not targeted the child as an 

integral part of the process of raising performance and have mostly been peripheral 

approaches around the child. In essence, the results of this research will help schools to 

take a more holistic and wider approach in the implementation of strategies and 

initiatives to achieve the children's full potential and to address the underlying problems 

that children may be facing, before going on to teach the children the skills required for 

a successful school career. 

9.5 LIMITATIONS OF THE STUDY 

Like every research endeavour, this study is limited in many respects. These limitations 

must be taken into account when interpreting the research results. In this section, the 

key limitations of this study are as listed. 

First, movement and sound interventions are areas () r research where theory is still 

inadequate and limited. This necessitated an exploratory approach in this study. This is 

particularly the case, as the research seeks to develop a holistic and integrative 

understanding of raising chil~ren's learning and performance, a feature which demands 

broadening the scope of the study by reviewing a large hody of relevant literature and 

collecting a huge set of appropriate data. However. wh i le it has been endeavoured to 

meet these requirements by reviewing various bodies of literature and seeking 

quantitative data, it is not possible to claim that the empirical investigation has covered 

every issues related to movement and sound interventions. 

Second, the time frame was one of the main constraints. Given the limited time frame, a 

complete investigation of the phenomenon under consideration, especially with 

movement intervention, although initially planned for and agreed on was not honoured, 

and could not be undertaken. Although all possible etforts were made to secure the 

school's agreement for the intervention to take place three times a week as initially 

agreed, unfortunately each class could only complete the movement programme twice a 
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week because of lack of time and other constraints, as well as the school's reluctance to 

allow time for 'non essential' subjects which was seen as the main inhibitor to this. 

With more time given for the movement programme. the results may have been more 

conclusive. In addition, the pilot study findings pointed to the desirability of an increase 

from two days to three days but it was not possible to put this into practice 

Third, the limitations of quasi-experimental research meant that although the 

intervention took place in a real setting, it was difficult to have a pure control class and 

instead a comparison class that was already allocated had to be utilised. Since this class 

was not assigned randomly, it was not possible to be certain of controlling relevant 

differences in quasi experiments. As large an amount of data as possible needed to be 

collected, however, due to the situation of the school meant that each class had only 

around thirty children, so numbers were limited. However, this is still a relatively large 

sample for studies involving primary school children. 

Fourth, since this is exploratory research only replication of the findings will enable 

firm conclusions to be made. 

Fifth, in any research where people are involved. it has to be considered that class 

teachers may influence children. even though the latter were taught by different teachers 

in the morning. Each group of children returned back to their own teachers in the 

afternoon and so this has to be taken into account as each teacher has different skills and 

strengths and weaknesses. 

Sixth, this research was carried out in one school with a limited sample and therefore it 

difficult to generalise the findings. For example, since 1110st of the children were second 

language learners it may be that this affects auditory processing more than in the case of 

native English speakers. Also, since most of the children were of Muslim origin, the 

amount of time spent in the mosque could curtail the time allowed for play. It could be 

possible that these children were more affected by the retention of the primitive 

reflexes, since one way of integrating the reflexes is through normal childhood 

activities. This was one of the premises on which that the SIMPLE programme was 

based. 
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Seventh, the implications of the overload theory were not expected. As a result of this 
, 

the design would have been different as the interventions would have been run in 

sequence to avoid this effect. The initial hypothesis II..J. was that the integrated approach 

would be more beneficial than the individual interventions. However, this was rejected. 

Findings showed that though the class with the integrated intervention improved 

significantly more than the comparison class, it did not, however, do so compared to 

classes receiving the individual therapies. It was therefore assumed that this was due the 

overload effect. 

9.6 FUTURE RESEARCH DIRECTIONS 

This research constitutes an initial step toward further understanding the factors that 

influence performance improvement and learning standards of children. A systematic 

programme of research is required to gain a more comprehensive understanding of the 

factors that affect learning effectiveness. Some areas that could influence the direction 

of future research include the following: 

First, in this study the sampling frame was restricted. In order to increase the 

generalisability of the results, the study could be replicated in different schools and 

using different groups of children and with bigger samples. 

Second, the sound therapy may have affected aspects such as behaviour, which was not 

measured in this study. For example, Gilmore (\999) reported that the sound therapy 

resulted in positive changes in not only auditory processing, cognitive, linguistic, but 

also personal and social adjustment and psychomotor control. Future research could 

focus on this aspect. 

Third, the initial hypothesis H4 that the integrated approach would be more beneficial 

was rejected. This could have been because of the owrload factor. This could be catered 

for by running the movement intervention first and thl:11 the sound intervention; so both 

would be run but in sequential order one after the next. 

Fourth, it could be useful to conduct a similar study then measuring at six monthly 

intervals year- on- year on, in order to reflect the change in crystallised intelligence 

(acquired knowledge). In this context. for example, the remediation for reading could be 
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put in place first, before re- testing. This would allow for the intervention effects to be 

studied longitudinally. 

Fifth, research as needed to empirically test and re1ine the proposed generic model in 

order to verify its logic, comprehensiveness and the link between enabling elements and 

those concerned with tracking and measuring improvement and learning outcomes; 

Sixth, it is necessary to test the proposed generic model's ability to drive excellence in 

learning through creating a culture of continuous improvement and innovation through 

the continuous cycle of Evaluation, Energizing, E:\perimentation, and Examination. 

This could perhaps be through an in-depth study of how schools drive improvement in 

learning and seek to raise standards. 

Further research is needed to expand the findings from this study and to provide more 

conclusive answers. Despite its attempt to be exhaustive and cover a broad area of 

research, there are many areas in which future research is needed. Nevertheless, the 

results of this study might be of value to government policy makers as well as for 

schools and researchers. For government's policy makers, they may be able to examine 

the types of intervention and initiatives and the targets for these being to identify the 

underlying causes for schools. Results from this study can be used as guidelines and 

useful input for drafting future policies and strategies aimed at raising children's 

learning standards. 

For researchers, the findings of this study provide a starting point for further research in 

this area. In particular, for researchers concentrating on holistic interventions in schools, 

the approach adopted in this research might be useful. The findings also serve as a 

documented piece of research in a school setting of \vhich, to date. there has been very 

little research so far. 

9.7 CONCLUSION 

In conclusion, this research project was intended to provide both theoretical and 

practical insights into the implementation of holistic programmes in a school setting and 

its impact on raising learning standards. Identifying one key success factor is unfeasible 
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and ambiguous, due to the complexity of raising children's learning. However, this 

research found several factors specifically that the developmental stage and other 

aspects such as auditory processing ability are vital to determine whether the child is 

ready and able to learn effectively. When these underlying causes are identified and 

remediated, the child can benefit from the various and numerous interventions and 

strategies and initiatives that the government is implementing in schools. 

This study has presented a holistic review of innovative and different interventions 

through a comprehensive scrutiny of the relevant literature, and a study of four parallel 

classes. It has provided a detailed discussion of critical factors involved in the raising of 

children's learning potential and performance in a generic model, depicted in Figure 

8.2. The proposed model, the Child Centric Learning Effectiveness Cycle (CCLEC) is 

aimed at helping the drive for excellence towards raising children's learning and 

performance. In essence, adhering to the various levels of application of the model 

could ensure that schools can derive maximum benelits from the implementation of the 

government's initiatives and this would ultimately benefit the children academically, 

developmentally and emotionally. The CCLEC is termed child centric which means all 

the endeavours have to be appropriate, holistic, developmentally sound, customised. 

fruitful learning experiences for the children. 

Finally, it is hoped that the research findings presented in this research will boo~t school 

effectiveness and can help tackle the underlying causes that may affect their successful 

implementation of related initiatives. Although various government initiatives were 

aimed at raising standards, to date, they have ignored the underlying cause. Changes 

have concentrated on national curriculum, schools inspections, League tables. 

assessment procedures, target setting literacy and Ilumeracy strategies, performance 

management, benchmarking etc. The proposed mode I emphasises the importance of 

empowerment and child-centric approaches in helping to raise children's capacity to 

learn in a way that dovetails easily with existing strategies. 

It is hoped that the research findings presented can help by addressing the underlying 

problems that children may have. To use a computer as a metaphor for the brain by 

metaphorically raising the capacity of the "computer" to learn and not just loading it 

with more and more powerful software in the hope that it will work better. Other 
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interventions and perspectives apart from the ones sludied here need to be considered, 

as well as other approaches. Since this is an exploratory research only replication of the 

current findings will enable firm conclusions to be drawn. Finally, prevention is by far 

the most effective solution and early identification and intervention of problems, can 

lead to increases not only in children' s capacity to karn but also in their self- esteem, 

confidence and being. 
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