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Abstract 

Despite contemporary research on dyslexia moving toward multi-deficit 

hypotheses, treatment studies tend to focus on specific causal mechanisms. 

The Cellfield treatment, which involves computer-based activities designed 

to remediate multiple deficits concurrently, is evaluated in the present paper. 

Participants were 262 Australian school children (187 males, 75 females; 

mean age 11.05) who undertook the ten session treatment at the Cellfield 

clinic during a 24 month period. Pre and post-treatment data were collected 

using the Wide Range Achievement Test, the Woodcock Reading Mastery 

Tests – Revised, the Neale Analysis of Reading, and ocular assessments. 

Significant gains (� < .05) were made in all three sets of dependent 

measures analyzed (i.e., reading-related skills, oral reading proficiency, and 

ocular measures) providing some support for the efficacy of an integrated 

approach to the treatment of reading difficulties.  

 



EFFICACY OF THE CELLFIELD TREATMENT FOR READING DIFFICULTIES  

 

3 

 

There has been considerable conjecture in the literature as to the 

causes of dyslexia with a swing away from postulates concerning a single 

underlying factor, to recent conjecture about the possible interplay of a 

combination of etiologies (e.g., Bishop, Carlyon, Deeks, & Bishop, 1999; 

Ramus, 2001; Wolf, Miller, & Donnelly, 2000). Despite theory moving 

toward more complex and multifaceted explanations, treatment studies have 

generally focussed upon a single underlying factor. Hence, much research 

effort concerning the treatment of dyslexia has been directed toward the 

amelioration of specific reading deficits, reflecting an assumption that either 

visual (Clisby et al., 2000) or phonological (Gillon, 2000) impairments are 

central causal mechanisms. 

The Cellfield treatment evaluated in the present paper is aimed to 

remediate multiple causes of dyslexia by targeting several deficits 

concurrently, which include phonological, visual, and visual to phonological 

processing. It was assumed that if participants made significant gains in the 

measures of reading-related skills taken prior to and following the Cellfield 

treatment, this study would provide some support for a double deficit or 

even a multi-deficit causal hypothesis.         

A deficiency in visual processing, labelled word blindness, was 

originally thought to be the reason a small proportion of the population has 

trouble learning to read (Hinshelwood, 1917, cited in Miles & Miles, 1991). 

Various theoretical explanations have since been proffered. These include 
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the phonological theory, the cerebellar theory and the magnocellular theory 

(Ramus et al., 2003). Each of these theories highlights different aspects of 

dyslexia. The phonological theory centres upon a cognitive deficit in 

phonological awareness. That is, one’s ability to perceive and manipulate 

the sounds of spoken language, believed to underlie reading (Castles & 

Coltheart, 2004).  

Cerebellar theorists focus on the role of a mildly dysfunctional 

cerebellum in the acquisition of phonological skill and reading proficiency 

(Fawcett & Nicolson, 1999). Research supporting this theory has 

demonstrated that skills related to the cerebellum such as balance, motor co-

ordination, postural stability and automatization are deficient amongst 

dyslexic samples (e.g., Nicolson & Fawcett, 1990; Levinson, 1988). These 

theorists contend that the range of deficits associated with dyslexia 

including poor speech articulation, insufficient automatization of reading 

tasks, difficulties in cognitive information processing and motor skills occur 

“as a result of cerebellar abnormality” (Nicolson, Fawcett, & Dean, 2001, p. 

509).  

The magnocellular theory accentuates both auditory and visual temporal 

processing deficits, which are presumed to result from a slight impairment 

of neural pathways involving large magno cells (Stein & Talcott, 1999). 

These cells specialize in the detection of rapidly presented stimuli, 

transmitting transient visual input about location and shape (Lovegrove, 
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1999) as well as transient auditory input detecting changes in acoustic 

frequencies (Stein & Walsh, 1997).  

Dyslexia has thus come to be defined as a “neurodevelopmental 

problem”  (Stein et al., 2000, p. 164) characterized by difficulties in reading 

accuracy and fluency, word recognition, spelling and decoding (Lyon et al., 

2003). The body of knowledge that has been accrued to elucidate this 

learning disability has built up via the use of a variety of methodologies 

ranging from psychometric tests to physiological measures. For example, 

Lyon, Shaywitz and Shaywitz (2003) review research demonstrating the 

neural basis of dyslexia reporting on studies using psychophysical tests, 

postmortem brain specimens, brain morphometry and diffusion tensor MRI 

imaging. Secondly, substantial evidence for the relationship between 

phonological awareness tasks and reading ability has been provided via the 

use of psychometric testing (Castles & Coltheart, 2004). However, in their 

review of this literature, Castles and Coltheart point out that “no single 

study has conclusively established .... a causal link between phonological 

awareness and literacy acquisition” (p. 101).  

Finally, studies employing orthoptic measures have attested to the 

specific ocular motor control deficits experienced by dyslexics compared to 

normal readers. Stein, Richardson and Fowler (2000), review several 

findings showing the inferior binocular vergence control and unstable 

fixation in dyslexic samples. Moreover, Talcott et al. (2000) used a 
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combination of sensory psychophysic and psychometric tests to examine the 

influence of dynamic visual and auditory detection on reading performance. 

They concluded that vision and audition may have separate effects on 

readers’ orthographic and phonological skills.  

In conjunction with these various lines of investigation reporting on the 

characteristics and purported causes of dyslexia, attempts to remedy specific 

deficiencies in impaired readers have been studied. For instance, reading 

fluency was targetted with an intervention designed to assist naming-speed 

deficits (Wolf et al., 2000). Although a comprehensive description of the 

intervention and a clear rationale for its inception based on the double 

deficit hypothesis was provided (i.e., phonological and processing-speed 

deficits), this intervention was not statistically evaluated. In another 

example of intervention research, the efficacy of an exercise based treatment 

was assessed (Reynolds, Nicolson, & Hambly, 2003). This treatment 

involved a course of visuomotor activities designed to ameliorate the motor 

control problems of dyslexics. This treatment was found to have significant 

benefits for participants in the intervention group compared to controls.  

Furthermore, strategies to treat the visual processing problems that 

dyslexics experience have been investigated. In one such study (Clisby et 

al., 2000) a large sample of children (N = 297) with reading difficulties were 

given particular coloured lens to use when reading if it made small print 

clearer for them, or monocular occlusion (patching) if they had unfixed 
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ocular dominance. Other participants were given binocular vergence 

exercises or pursuit tracking exercises depending on their specific visual 

deficits. This study demonstrated that such treatments were effective 

showing considerable gains in reading age for participants.  

Regardless of the particular area of deficit being targeted in treatment 

studies, it has been established that the majority of children who participate 

can be helped (Torgesen, 2000). The challenge now is to discover “the best 

method, or combination of methods ... to eliminate reading failure in 

children” (Torgesen, p. 63).  

 

The Cellfield Treatment 

Given that training in discrete factors has been shown to assist those 

with reading difficulties, the Cellfield treatment set out to integrate 

computer-based tasks requiring visual, auditory and phonological 

processing to see if more substantial impact could be achieved over a 

broader range of the deficits related to reading impairment. The treatment 

has ten one hour sessions, each consists of ten exercises. Some of these 

target phonological processing requiring the concurrent activation of visual 

and auditory processing. Other exercises involve decoding and encoding 

activities using tasks such as finding text embedded in seamless random 

text. Motion graphics designed to stimulate the magnocellular pathways and 
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other visual exercises requiring eye/hand coordination are also incorporated 

into each session.  

Various fields of investigation influenced the development of this 

treatment. Firstly, an understanding of the neurophysiology of the transient 

vision system (Hart, 1992) guided the motion graphics design that is 

superimposed onto the letters, words and sentences presented on screen. 

These graphics consist of contrasting edges of varying orientations, 

dimensions and directions of motion. They are designed to activate the 

receptive cell fields in the motion centres of the visual cortex and in the 

magnocellular pathways. In the early sessions, the moving graphics are 

translucent, enabling the visual tasks to be seen through the moving 

foreground. Progressively, the moving graphics become more opaque until 

letters, words and sentences can only be read between the moving graphics. 

It was hoped that this moving mask would have a suite of benefits including 

enhanced eye tracking, strengthened orthographic visualization, and an 

improvement in short term visual memory. 

A second major influence on the inception of the Cellfield treatment 

involved the work of researchers showing differences in the brains of poor 

readers compared to non-impaired readers. More specifically, anatomical 

evidence for impaired neural development in the visual system (e.g., 

Galaburda & Livingstone, 1993; Livingstone, Rosen, Drislane, & 

Galaburda, 1991) and brain scanning evidence for under-activation in the 
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angular gyrus (e.g., Shaywitz, 1998) highlighted the need to enhance 

auditory, visual, and visual to auditory processing. Thus, letters, words and 

sentences that are presented on screen correspond to aural tasks presented 

through earphones. There are no auditory exercises, which are presented 

without their corresponding visual forms. About 30% of the treatment time 

of each session involves matching rhymes, from a choice of four 

alternatives. The target rhyme is presented visually and aurally for the first 

five sessions and then only aurally for the last five sessions. All target 

rhymes are presented in a recorded Australian voice of neutral accent, which 

breaks the target rhyme into its phonemes. The target rhyme is 

electronically modified to increase the auditory temporal characteristics 

whilst preserving, as much as possible, its spectral characteristics. The 

temporal characteristics are automatically reduced in steps until there is no 

temporal modification in the target rhymes for the last two sessions. 

Each treatment session also includes an exercise using ‘Pidgin English’, 

an exercise involving embedded text and an exercise for homophones.  

Short non-verbal exercises also appear periodically in all sessions increasing 

in difficulty as the sessions progress. This part of the treatment was 

influenced by the work of experts pointing toward the role of visual and 

phonological factors in developmental dyslexia (e.g., Castles & Coltheart, 

1993; Stein & Walsh, 1997). Added to this was the influence of Ehri’s 



EFFICACY OF THE CELLFIELD TREATMENT FOR READING DIFFICULTIES  

 

10 

 

(1998) educational research stressing the importance of grapheme-phoneme 

conversion and sound segmentation ability. 

It should be noted that although research by Lovegrove (1999) on 

spatial frequency analysis was influential, some of his laboratory findings 

seemed to be counter to what was perceived with regard to the Cellfield 

linear motion based system. Based on sinuosoidal motion with respect to 

transient and sustained subsystems, Lovegrove’s findings demonstrated that 

the magnocellular pathways only appeared to be engaged at very low spatial 

frequencies. However, the visually most demanding screens in the Cellfield 

treatment seemed to be foregrounds of high spatial frequency presented at 

the highest temporal frequency. The treatment sessions were therefore 

designed with a progressive increase in spatial and temporal frequency in 

the belief that this would progressively increase the load on the 

magnocellular pathways and the extra striate middle temporal region of the 

visual cortex, at the same time placing high demands on visual focus, eye 

tracking, on language processing and on eye/hand coordination.    

Finally, those who displayed visual fixation instability or visual 

eccentricity during the Cellfield pre-treatment orthoptic examination, 

underwent an orthoptic procedure during treatment that included the use of 

red lens filtering for some of the sessions, and an initial covering of one eye 

(monocular occlusion) for some of the initial sessions. Various studies of 

the visual problems associated with dyslexia and the benefits of monocular 
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occlusion guided this aspect of the treatment (e.g., Clisby et al., 2000; Stein 

et al., 2000; Stein & Talcott, 1999). 

The purpose of the present study was to provide a preliminary report on 

the efficacy of the Cellfield treatment, based on pre and post-treatment data 

collected from all school aged individuals who undertook this treatment 

during a 24 month period. Measures of reading related skills (i.e., word 

reading, spelling, word attack, and cloze technique) and reading proficiency 

(i.e., reading speed, accuracy and comprehension) were employed to gauge 

whether this combination of computer-based exercises derived from 

contemporary theory could assist a clinical sample experiencing reading 

difficulties. Unlike other treatments that tend to focus on one area of deficit, 

it was not possible to assess the efficacy of any one aspect of the Cellfield 

treatment due to its integrative nature. Nevertheless, it is our contention 

that, in line with the literature, the multiple deficits associated with dyslexia 

should be examined concurrently and thus, should be treated concurrently. 

It was hypothesised that the young people who undertook the Cellfield 

treatment during 2002/2003 would show significant gains in reading related 

measures taken immediately following the 10 treatment sessions in 

comparison with those taken prior to treatment. 

 

   

Method 
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Participants 

Participants were 262 Australian school children (187 males, 75 

females) who undertook treatment at the Cellfield clinic during a 24 month 

period. They ranged in age from 7 to 17 with a mean age of 11.05. The 

majority of participants completed the pre assessment, the 10 treatment 

sessions, and the post assessment within a one month period, with the mean 

number of days between pre-test and post-test being 26. Average verbal IQ 

(as measured by the Slosson; see Instruments), was 92.39 (SD 12.58) with 

the sample categorised as 3% mild mental handicap, 10% borderline, 24.5% 

below average, 48% average, 9% above average and 1.5% high, according 

to the Slosson manual. Just over half of the sample (51%) was identified as 

being at risk of Dyslexia using the Dyslexia Screening Test (see 

Instruments).  

 

Materials 

The Cellfield treatment software was loaded into personal computers of 

high level graphics processing specification, with optical mice for good eye-

hand control. These were set apart on large desks located in a quiet room. 

An adjustable office chair was placed before each computer. The monitors 

were 17 inch with flat-screens. Foot rests were provided to ensure an 

ergonomically correct seating position for participants and a set of high 

fidelity earphones was connected to each computer. 
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Instruments 

Parallel forms of a battery of individual tests were employed in the pre 

and post-assessment of all participants. These widely used psychological 

instruments were selected to provide reliable information about participants’ 

performance in reading-related skills and oral reading proficiency. Scores 

were also generated from the visual assessment conducted during the pre 

and post-tests. A test of verbal IQ and a screening test for Dyslexia were 

administered at the pre-test. 

Descriptive Measures. 

The Slosson Intelligence Test-Revised (SIT-R; Slosson, 1998) is a brief 

measure of verbal intelligence consisting of 187 items, which are presented 

in increasing levels of difficulty. A total standard score by age level is 

calculated (mean = 100, SD = 16). Calibrated norms approximate the 

Wechsler Intelligence Scale for Children-III (Wechsler, 1991). The SIT-R 

served a dual purpose in the present study. Total standard scores were used 

as a covariate to control for baseline intelligence at the pre-test for one of 

the analyses. These scores were also used to group students on ability level, 

as recommended by the SIT-R manual, to provide an accurate description of 

the sample in terms of verbal IQ levels.  

Satisfactory validity data are reported in the manual. Concurrent validity 

is indicated by the Pearson’s product-moment correlation coefficient of r = 
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.83 between the SIT-R and WISC-III Verbal IQ. Internal reliability appears 

robust with a strong split-half correlation of .97 using the Spearman-Brown 

correction and overall reliability of .96 using the Kuder-Richardson 20 

coefficient.  

The Dyslexia Screening Test (DST; Fawcett & Nicolson, 1996) 

provides a measure of susceptibility for dyslexia along with a profile of the 

degree to which respondents display deficits in the particular areas 

associated with this disorder. The 11 sub-tests tap such things as receptive 

and expressive language, phonological processing, fluency in naming and 

reading, working memory, handwriting, and motor skills. Raw scores for 

each test are converted to “At Risk Index” scores, which are based upon the 

stanine scale (mean = 5, SD = 1.96). An overall “At Risk” quotient (ARQ) 

is calculated. An ARQ of one or greater, is interpreted as strong evidence 

for the child being at risk of experiencing dyslexia. 

Reading-Related Skills Measures. 

The Wide Range Achievement Test3 (WRAT3; Wilkinson, 1993) was 

used to assess basic reading and spelling skills while controlling for the 

effects of comprehension.  The WRAT3 is a widely used and well-normed 

instrument (Gregory, 2004). It provides measures of the relative 

performance of participants in relation to their same aged peers. Derived 

scores utilized in the present study were standard scores with a mean of 100 

and standard deviation (SD) of 15 and grade norms.  
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The WRAT3 Reading sub-test requires respondents to read words 

aloud, progressing in level of difficulty from initial items like “see” to more 

complex words such as “protuberance”. The Spelling sub-test requires 

respondents to write words that increase in level of difficulty from items 

such as “cut” to “assiduous”. Internal reliability co-efficients range from .88 

for the eight-year-old normative sample to .90 for 13 year olds. 

The Woodcock Reading Mastery Tests - Revised (WRMT-R; 

Woodcock, 1998) assess a variety of reading-related abilities. This 

instrument is a revised version of the original test published in 1973 with 

updated and expanded normative data taken from a large representative 

sample of school children in America (N = 6,089). For the purpose of the 

current test battery, the Word Attack and Passage Comprehension sub-tests 

were administered to gain a measure of participants’ ability to use phonic 

decoding skills and to comprehend passages of text. Both measures 

provided derived scores of grade and age equivalents, and standard scores 

(mean = 100, SD = 15). 

The Word Attack sub-test consists of 45 nonsense words arranged in 

order of difficulty to assess the respondent’s ability to pronounce the array 

of phonemes in the English language. The Passage Comprehension sub-test 

involves a cloze technique whereby respondents are required to read either a 

sentence or short passage and determine the appropriate missing word to 

complete it. The items contained in the test booklet, are formulated so that 
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sound comprehension and knowledge of the appropriate vocabulary need to 

be applied in order to reach a correct response.  

Internal split-half (odd and even items) reliability with the Spearman-

Brown correction for the Word Attack sub-test is reported at .91 for Grade 3 

children (8 year olds) and .89 for Grade 5 (10 year olds). For Passage 

Comprehension these figures are .92 and .73 respectively.  

Oral Reading Proficiency.  

The third edition of the Neale Analysis of Reading Ability (Neale, 

1999) was used to test reading speed, accuracy and comprehension. Sound 

validity and reliability evidence is reported in the manual. Internal 

consistency coefficients across grades two to seven for rate and accuracy are 

strong (KR 21 .91 to .94) and moderately strong for comprehension (KR 21 

.85 to .96). 

The Neale consists of a series of passages arranged in increasing levels 

of difficulty. Errors are recorded as the respondent reads aloud (i.e., 

mispronunciations, substitutions, refusals, additions, omissions, reversals 

and exceptions). The time taken to read each passage and the number of 

correct answers to oral comprehension questions are also recorded. 

Accuracy raw scores for each passage are calculated by deducting the 

number of errors from the permissible number of errors. The comprehension 

raw score is simply the number of correct answers for each passage read. 
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Reading rate is the number of words read correctly divided by the total time 

taken (in seconds) and then multiplied by 60.  

Ocular Measures. 

An experienced orthoptist provided ratings of participants’ visual 

performance in relation to foveal alignment, foveal stability, and contrast 

sensitivity. A score for each eye was recorded prior to and following the 

Cellfield treatment. For foveal alignment, a score of zero was recorded if the 

axis of vision was centred on the fovea. If the axis of vision was at about the 

edge of the fovea, a score of one was given. If well away from the fovea, a 

score of two was recorded. For foveal stability, zero represented no 

discernable movement. One, represented movement from the centre to about 

the edge of the fovea, or its equivalent. Two represented movement from 

centre to well away from the fovea, or its equivalent. Similarly, zero was 

assigned for contrast sensitivity within the normal range, one for slightly 

outside the normal range and two for well outside the normal range (i.e., a 

defect). 

 

Procedure 

Prior to beginning treatment, parents provided details concerning their 

child’s developmental, medical and educational history. They also answered 

questions concerning their child’s central auditory processing abilities. The 

information provided, along with the child’s position within the family and 
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any family history of learning difficulties was then discussed with a 

registered psychologist during an intake interview. All parties were 

informed about the battery of tests that would be undertaken and any 

questions they posed were answered. Care was taken at all times to create a 

non-threatening, warm and nurturing environment. Parents were asked to 

return to the waiting room while the testing took place.  

The child was given the opportunity to rest between each test if they so 

desired. The psychologist engaged in a process of behavioural observation 

throughout the testing so that qualitative observations could be used to 

support scores and/or highlight any possible contributing factors for further 

consideration. A visual assessment took place in a different room at a 

specified point during the battery of psychological tests to give the children 

a break. Whilst the visual assessment was taking place, the psychologist 

scored the tests administered in the first stage of testing. 

A qualified orthoptist, trained in the diagnosis and management of eye 

movement disorders and visual function, conducted several short procedures 

to determine if there were any specific weaknesses in each client’s visual 

performance. Parents observed these procedures and were provided with 

immediate information and feedback in relation to visual acuity, depth 

perception, contrast sensitivity, convergence, ocular dominance, binocular 

alignment and stability. Whether saccades (i.e., problematic “eye tracking”) 

and/or strabismus (“turned eye” problems) were present was also scrutinized 
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during this part of the testing process. A written report including 

supplementary information was provided to parents.  

The child then completed the last group of psychological tests before 

playing an interactive computer game in the adjacent treatment room.  Apart 

from giving parents time to talk to the psychologist alone, another objective 

of the computer game was to help the child feel comfortable in the treatment 

room and have them associate it with fun and a friendly experience.  

Parents were told that a detailed written report would be sent to them in 

due course, however, once all tests had been scored, the psychologist invited 

them into her room to be given immediate feedback about the preliminary 

results. Overall strengths and weaknesses that emerged during the testing 

process were discussed and the psychologist informed parents of her 

recommendation for remediation. It should be noted that the psychologists 

(N = 4) who undertook this testing were not employed by the Cellfield 

organization, but contracted their services on an independent basis. Hence, 

they provided impartial advice concerning the suitability of the child for the 

Cellfield program given their profile of results. Alternate recommendations 

included intensive speech therapy, hearing assessment and occupational 

therapy. In the latter cases, parents were provided with the relevant referrals 

so that immediate action could ensue. 

If parents chose to enroll their child in the Cellfield program, it was 

recommended that they register for the ten one hour sessions over ten 
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consecutive days (excluding Sundays) or as close together as possible. Upon 

arrival at each of these sessions, the child was greeted by a clinician, one of 

several trained university students studying either education or psychology, 

who ensured that the child was seated at the appropriate reading distance 

from the computer screen and that their seating posture was ergonomically 

correct. Headphones were checked for sound level and function then placed 

over the child’s ears. All equipment including headphones and computer 

keyboards were wiped with antiseptic cloths after each use.  

The clinician scrutinized the child’s records of pre-assessment for 

instructions from the orthoptist as to whether a combination of occlusion 

and red filtering was to be employed.  The number of sessions that 

occlusion and filtering was used was dependent upon the combination of 

stability and alignment problems observed, their severity and whether they 

involved one eye or two. 

Notes were taken during each session and added to the child’s personal 

folder to record behavioural data. This informed future clinicians of any 

behaviour that may require special attention. This session by session 

anecdotal entry also included the child’s score on the various tasks 

undertaken in the session, which was used as a motivational tool in 

subsequent sessions. Following the completion of the ten sessions, a post-

test was arranged. Parallel forms of the tests were administered by the 

registered psychologist at this time (i.e., the WRAT3, the Woodcock and the 
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Neale tests) and a follow-up visual assessment was performed by the 

Orthoptist. Once again, immediate overall feedback was provided to parents 

following the post-assessment and formal reports were sent.  

      

  

Results 
 

Extensive screening of all pre-test post-test data was undertaken to detect 

problems with skew and kurtosis and to locate any data input errors. 

Extreme data points were investigated separately and removed where 

appropriate. No transformations were required to meet the assumption of 

normality once this screening process was complete and the investigation of 

homogeneity of variance revealed no violations to this assumption. Scatter 

diagrams for each bivariate pair of continuous dependent variables were 

also inspected and demonstrated no violations concerning linearity. Equal 

variance-covariance matrices were also observed. 

Parallel forms of the Wide Range Achievement Test3 (WRAT3), the 

Woodcock Reading Mastery Tests-Revised (WRMT-R) and the Neale 

Analysis of Reading Ability test were randomly assigned to the pre and 

post-test administration. Hence, differences in outcomes according to the 

form used were examined. In all instances, there was no significant 

difference between forms used. That is, those who were given the Blue 

WRAT3 form at the pre-test and then the Tan form at the post-test made 
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similar gains as those who were tested using the Tan form first and then the 

Blue form second. Likewise, it made no difference whether participants 

were administered the WRMT-R Blue form and then the Red form or visa-

versa and there was no difference in outcomes for the group who were given 

the Neale Yellow form followed by the Green form compared to those who 

did them in the reverse order.  

However, there was a significant interaction between time tested and the 

form administered for the WRAT3 Reading sub-test: F(1, 260) = 16.02, p < 

.001 and for the Neale measure of Reading rate: F(1, 260) = 11.21, p = .001. 

Pre-test means for WRAT3 Reading forms (Blue 82.44, Tan 81.31) and 

Neale Reading rate forms (Yellow 55.04, Green 54.11) and the 95% 

confidence intervals (WRAT3 Blue 79.33 to 85.56, Tan 79.60 to 83.03; 

Neale Yellow 51.68 to 58.40, Green 48.00 to 60.21) demonstrated pre-test 

scores were not dependent on the form used and thus the interactions were 

not deemed problematic for subsequent analyses as they involved post-test 

scores only. Those who were administered the WRAT3 Blue form at post-

test had higher Reading scores than those who were given the Tan form at 

post-test (Blue 90.68, Tan 87.69). In the case of the Neale Reading rate test, 

those who used the green form at the post-test read slower than those who 

used the yellow form at post-test (Yellow 50.51, Green 43.97).  

Results are presented in three sections in accordance with the type of 

dependent variables (DVs) utilised to evaluate the efficacy of the Cellfield 
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treatment. In the first section, standard scores (mean = 100 & SD = 15) 

obtained from the four measures of reading-related skills were analysed 

concurrently using multivariate analysis of variance. In the second section, 

oral reading proficiency was assessed using the three measures obtained 

from the Neale Analysis of Reading Ability test. These three DVs were 

analysed via separate t-tests. In the third section, the ocular measures were 

assessed using a series of chi-square analyses. 

 

Reading-Related Skills 

The impact of the Cellfield treatment on reading-related skills was 

assessed using the standard scores derived from the WRAT3 Reading and 

Spelling sub-tests (WR & WS) and the WRMT-R Word Attack and Passage 

Comprehension sub-tests (WA & PC).  

Correlations conducted on the measures of reading-related skills revealed 

significant positive relationships between all four DVs (see Table 1). 

Tolerance values were inspected as a check for multicollinearity and were 

deemed acceptable. Mahalanobis distance scores were obtained and using a 

chi square statistic of .001 with three degrees of freedom to generate a cut-

off score, three multivariate outliers were revealed. These three students’ 

data were removed one by one and analyses were run with and without their 

scores revealing no effect on the results. All three cases were thus retained. 
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_______________________________ 

 

Insert Table 1 about here 

 

______________________________________ 

To assess the effect of the Cellfield treatment on reading-related skills, 

a repeated measures MANOVA was conducted comparing standard scores 

recorded prior to and following treatment. The dependent variables were the 

two WRAT subscale scores, Reading and Spelling (WR & WS), and the two 

WRMT-R subscale scores, Word Attack and Passage Comprehension (WA 

& PC). The within-groups variable was Time with two levels, Pre-test and 

Post-test. Table 2 presents means, standard deviations and 95% confidence 

intervals for the four DVs according to testing time. 

_______________________________ 

 

Insert Table 2 about here 

 

______________________________________ 

There was a significant multivariate main effect for Time, F(1, 261) = 

270.96, p < .001 and there were significant univariate effects for all DVs: 

WR, F(1, 261) = 353.43, p < .001; WS, F(1, 261) = 69.70, p < .001, WA, 

F(1, 261) = 708.93, p < .001, and PC, F(1, 261) = 277.79, p < .001. Cohen’s 
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d statistics were calculated to explicate the practical importance of these 

findings. These were “computed by dividing the difference of the two 

means by the pooled standard deviation” (p. 587) as described by Fidler and 

Thompson (2001). The effect sizes ranged from .30 for WS, .62 for PC, .68 

for WR to 1.01 for WA, which denotes a large standardized effect (Cohen, 

1988). 

The same DVs were entered into a second MANOVA, this time with the 

dyslexia screening data used as a between subjects variable, to determine if 

these significant gains would be influenced by whether participants were 

identified as being at risk of dyslexia or not. The significant main effect was 

retained: F(1, 259) = 270.93, p < .001 as were the significant univariate 

effects: WR, F(1, 259) = 357.26, p < .001; WS, F(1, 259) = 69.78, p < .001, 

WA, F(1, 259) = 700.84, p < .001, and PC, F(1, 259) = 274.06, p < .001. 

There was no effect for interaction but a significant between subjects effect 

was found: F(1, 259) = 120.16, p < .001. Inspection of the profile plots 

showed that, while those identified as being at risk of dyslexia recorded 

lower scores on all DVs compared to their non-dyslexic peers at both the pre 

and post testing times, these students made the same relative gains across all 

DVs. That is, parallel profiles were in evidence demonstrating a similar 

pattern of gains were made by both groups of students (i.e., at risk of 

dyslexia or not). 
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A multivariate analysis of covariance (MANCOVA) was conducted to 

further examine the effect of the Cellfield treatment on reading-related 

measures but with pretreatment differences in verbal IQ adjusted (see Table 

1 for correlations and Table 3 for summary statistics). This MANCOVA 

showed a significant multivariate main effect for Time F(1, 250) = 3.67, p = 

.006 with the effect of verbal IQ removed. Significant univariate effects for 

WR, F(1, 250) = 4.10, p = .044; WA, F(1, 250) = 8.52, p = .004, and PC, 

F(1, 250) = 4.53, p = .034 were observed and effect sizes ranged from .62 

for PC, .70 for WR and 1.01 for WA. Thus, similar results were achieved 

for three of the four reading-related DVs with or without verbal IQ entered 

as a covariate, although the univariate effect for WS found in the initial 

MANOVA was not upheld in the MANCOVA. 

_____________________________________ 

 

Insert Table 3 about here 

 

______________________________________ 

Using the normative data provided by the WRAT, the significant gain 

made in the Reading without context subscale scores (WR) equated to an 

average increase of approximately one grade level (1.1) during the one 

month of treatment. Students on average were performing at the equivalent 

of a grade three reading level prior to treatment and at a grade four level 

post-treatment. Grade norm increments for the WRMT-R Word Attack 
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(WA) and Passage Comprehension (PC) subscales were observed at gains of 

two and one and a half grades respectively. On average, students extended 

their work attack skills from the equivalent of an average grade three level 

to a grade five level following the one month of treatment and their 

comprehension skills changed on average from a grade three level to a mid 

year five level after the treatment. The age norms provided by the WRMT-R 

showed 23 months increase in word attack ability for the one month treated 

and 12 months gain per the month of treatment in passage comprehension 

scores. 

 

Oral Reading Proficiency 

Three related samples t-tests were conducted to assess changes in oral 

reading proficiency. The Neale Analysis of Reading Ability subscale raw 

scores of Reading Rate (NR), Accuracy (NA) and Comprehension (NC) 

were the three dependent measures used. A Bonferroni correction of .02 was 

applied to control for Type 1 errors. Table 4 presents summary statistics for 

these analyses.  

_____________________________________ 

Insert Table 4 about here 

______________________________________ 

A significant decrease in reading rate was observed in NR scores from 

pre-test to post-test: t(261) = 9.70, p < .001 whereas accuracy and 
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comprehension scores significantly increased following the Cellfield 

treatment. For the NA analysis t(261) = -19.24, p < .001 was observed and 

for the NC analysis t(261) = -17.74, p < .001. These results indicate that 

students made a speed accuracy trade-off meaning that a significantly 

slower reading rate was employed in order to read significantly more 

accurately and with significantly better comprehension following the 

treatment. Standardised effects were calculated at d = .39 for NR, d = .46 for 

NA and d = .52 for NC. 

Ocular Measures 

Ocular measures of foveal position (FP), foveal stability (FS) and 

contrast sensitivity (CS) recorded for each eye were used in a series of chi-

square tests to assess if there were any changes in these visual assessments 

following the Cellfield treatment. Recordings of zero represented normal 

FP, FS and CS while recordings of one meant the measures taken were 

abnormal. That is, off centre FP, unsteady FS and CS outside the normal 

range. Since there were very few recordings (frequency range 1 to 8, mean = 

1.5) made in the worst category (i.e., FP way off centre, FS very unsteady, 

or a CS defect), this category was collapsed with the non-normal category. 

Frequency data are presented in Table 5. 

 

_____________________________________ 
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Insert Table 5 about here 

______________________________________ 

The six chi-square tests showed that post-test frequencies for the optic 

measures differed significantly compared with expected frequencies based 

upon the pre-test recordings. For FP left eye χ2 (1) = 22.31, p < .001; for FP 

right eye χ2 (1) = 41.15, p < .001; FS left eye χ2 (1) = 110.92, p < .001; for 

FS right eye χ2 (1) = 99.32, p < .001; for CS left eye χ2 (1) = 46.15, p < 

.001; and for CS in the right eye χ2 (1) = 52.25, p < .001. In all instances, 

less recordings than expected were made in the non-normal category and 

significantly more than expected were made in the normal category at the 

post-test. Thus, a significant number of participants whose foveal position, 

stability and contrast sensitivity were registered as being outside the normal 

range prior to treatment were appraised as being within the normal range 

following treatment. 

 

Discussion 

This study provides preliminary support for the efficacy of the Cellfield 

treatment. The results show that this combination of computer-based 

exercises derived from contemporary theory has a positive impact on 

reading-related skills, oral reading proficiency, and ocular measures in the 

clinical sample assessed. While it is not possible to make inferences with 

regard to specific aspects of the treatment, these data provide evidence for 
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the benefits participants have experienced as a result of their exposure to its 

integrated format. Hence, the conjecture over double or even multi-deficit 

hypotheses of dyslexia and our contention that treatment should reflect this 

by adopting a multi-deficit focus appear germane.  

Word attack skills showed the greatest gains following the Cellfield 

treatment with a strong effect (d = 1.01) recorded whether verbal IQ pre-

treatment scores were adjusted or not. This means that regardless of one’s 

verbal IQ level, participants’ ability to pronounce phonemes was markedly 

enhanced following treatment. This represents an accelerated gain of 23 

months or an advance of two entire grade levels for the duration of 

treatment. Given that over half the participants took two weeks or less to 

complete the ten sessions and two thirds of participants completed them in 

less than one month, this is indeed an extraordinary result. To put this into 

perspective, treatment studies tend to report reading age gains of 2 months 

per 1 month of treatment as being noteworthy since this “is twice what 

might be expected of normal readers” (Clisby et al., 2000, p. 12). In the 

present study, word attack skills improved 23 times per 1 month of 

treatment.        

The improvement in reading words without context was also of 

practical significance given the moderate effect size recorded whether 

verbal IQ was taken into consideration (d = .7) or not (d = .68). Likewise, 

scores on passage comprehension using the cloze technique demonstrated 
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meaningful gains following the Cellfield treatment with or without verbal 

IQ controlled for (d = .62). These two results correspond to normative data 

gains of one grade level and 12 months age increase respectively over the 

ten sessions. Once again this represents markedly accelerated gains 

compared to the literature wherein an increase of three months over two 

months of treatment has been reported as “creditable ... for students whose 

history of reading is below the normal trajectory of development” (Le 

Fevre, Moore, & Wilkinson, 2003, p. 45). Finally, although spelling skills 

showed a modest improvement at the post-test (d = .3), this gain was not 

found to be significant when differences in pre-treatment verbal IQ were 

considered.  

It should be noted that the improvements made in all reading-related 

skills were similar for those participants who were identified as being at risk 

of dyslexia and for those who were not. Hence, this integrated approach to 

the amelioration of reading difficulties appears to result in significant gains 

in reading-related skills for students with profound reading difficulties as 

well as for those with less severe deficits.   

In terms of oral reading in context, results again demonstrated 

significant improvements. Students read more proficiently after the Cellfield 

treatment as reflected by a decrease in reading rate (d = .39) accompanied 

by elevated scores for reading accuracy (d = .46) and comprehension (d = 

.52). Observational records showed that prior to treatment, the principal 
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reading strategy employed was to guess unknown words based on their first 

letter(s) or their similarity to familiar words. Students were also observed to 

substitute and/or leave words out at the pre-test. Conversely, during post-

treatment assessment, participants were observed to slow down and actively 

sound out and break down words in an effort to decode them. The reduced 

reading rate was also attributable to an engagement in more self-corrective 

behaviour, which demonstrated that students were gaining more meaning 

from what they were reading. 

In addition to the benefits students experienced in terms of reading-

related skills and oral reading proficiency, results pertaining to the ocular 

measures taken prior to and following the Cellfield treatment were also 

encouraging with regard to the efficacy of this integrated approach. Ninety 

per cent of those who were assessed as having a foveal position off centre at 

the pre-test were found to have a corrected foveal position at post-test. The  

chi-square results, averaged across left and right eye recordings, showed 

that participants were 12 times more likely to be assessed as having a 

centred foveal position at post-test than at pre-test. Foveal stability also 

improved with 65% of those with recordings of instability prior to treatment 

having readings within the normal range after treatment. Participants were 

seven times more likely to be assessed as having normal foveal stability 

after treatment than before. Thirdly, contrast sensitivity also significantly 

improved with 93% of those evaluated as being outside the normal range 
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being assessed as exhibiting normal levels of contrast sensitivity after 

treatment. Odds ratios for this result demonstrated that participants were 19 

times more likely to be given a normal contrast sensitivity rating at post-

treatment than at pre-treatment. 

Notwithstanding these impressive results, there are several limitations to 

this study that should be taken into consideration. Firstly, a convenience 

sample of those seeking treatment for reading difficulties was employed. 

Thus, the generalizability of these results is uncertain. The students who 

undertook the Cellfield treatment during the span of this study may be 

peculiar to the population of Australian students who experience difficulty 

learning to read. The Cellfield treatment is a commercial venture that 

requires a certain monetary investment on behalf of parents and thus the 

participants in the present study’s sample may be representative of those 

who have reading difficulties but who have the financial resources to 

support attempts to ameliorate their predicament. It is recommended that 

future research be devoted to the evaluation of this treatment amongst a 

wider and more representative sample of Australian students who require 

assistance with reading difficulties. 

Further research is also needed to establish the long term benefits of the 

Cellfield treatment. Perhaps future studies could examine whether ongoing 

learning support with, for instance, one-on-one phonological awareness 

lessons, could augment the gains made immediately following this intensive 



EFFICACY OF THE CELLFIELD TREATMENT FOR READING DIFFICULTIES  

 

34 

 

computer-based treatment. Moreover, anecdotal evidence suggests that if 

teachers are supportive of the benefits of the Cellfield treatment, their 

students tend to make more positive incremental gains as opposed to those 

under the influence of teachers who view the treatment as placebo-like. 

Again, this would need to be assessed systematically to determine if such 

effects were indeed plausible. 

Another consideration for future research is the possible impact of gains 

in self-esteem or self-efficacy for reading as a result of the Cellfield 

treatment. Clinicians who dealt first hand with the students in the present 

study reported that participants typically exhibited reduced motivation and 

even reported physical stress at the initial two or three sessions. By about 

the middle sessions of treatment, motivation usually improved with 

enhanced competence. By the end of the ten sessions, motivation and self 

confidence tended to be high. It may be pertinent in future to attempt to 

determine whether levels of esteem, efficacy and/or motivation have 

substantial impact upon treatment outcomes. Thus, measures of these 

person-centred variables could be analysed in conjunction with reading-

related measures in future research studies. 

Finally, the limitations of the scales used to assess the Cellfield 

treatment should be noted. First, Australian normative data was only 

available for the Neale-3. The WRAT-3 and WRMT were both normed on 

American populations, whilst the DST was normed on a British population.  
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Consequently, caution should be taken when comparing to other 

populations. Second, the WRAT-3 does not provide reading age 

equivalencies, which restricts interpretation and comparison to a same-age 

population. This is of particular concern in relation to wide age ranges 

within each classroom group, as well as State differences in Year level 

structure (i.e., Queensland and Western Australia do not have a preparatory 

year). Third, there are no norms or interpretive information available for 

children above primary school level for the Neale-3. Further, reading age 

comparisons for primary school students are not provided in excess of 13-

years, prohibiting a reading age comparison for children who excel for their 

age.  Finally, qualitative observations of outcomes for the DST suggest that 

the ceiling limits may be too low at the upper end for each normative age 

group leading to the possibility of false negatives (children who are found to 

be in the not at risk range, but should be). This appears to be particularly 

pertinent for the timed reading and spelling tasks, and the timed nonsense 

passage task. 

This paper provides an initial evaluation of the efficacy of the Cellfield 

treatment for reading difficulties. It has highlighted the need for an 

integrated approach to the amelioration of reading difficulties via a 

computer-based series of sessions that incorporate research findings 

concerning the multiple causes dyslexia. It is hoped that the results reported 

herein will prompt theorists to examine the Cellfield treatment with intense 
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scrutiny and critically investigate its contribution to the field. In addition, it 

is our aim to encourage teachers to view this treatment as a welcome adjunct 

to their practice. We believe that the Cellfield treatment represents a 

beneficial approach to the rapid amelioration of visual and auditory 

magnocellular-related deficits of students experiencing reading difficulties, 

but one which nonetheless requires teachers’ professional and ongoing 

follow-up assistance post-treatment.  
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Table 1 

Pearson Product-Moment Correlations of Pre-Test Reading-Related Skills 

Data and Verbal IQ, 2-tail Significance  

 Variable 

Variable 1 2 3 4 5 

1. WRAT Reading (WR) -- .73* .72* .68* .33* 

2. WRAT Spelling (WS)  -- .71* .68* .33* 

3. WRMT-R Word Attack (WA)  -- .60* .28* 

4. WRMT-R Passage Comprehension (PC)   -- .40* 

5. Verbal IQ as measured by Slosson    -- 

Note: * = p < .01 
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Table 2 
Summary Statistics for the Four Reading-Related Skills Dependent 

Variables by Testing Time  

 
  N = 262 95% 

Confidence Interval 
Variables Testing 

Time 
Mean SD Lower 

Bound 
Upper 
Bound 

WRAT  

Reading (WR) 

Pre-test 

Post-test 

81.58 

89.98 

12.35 

12.19 

80.07 

88.50 

83.08 

91.46 

WRAT  

Spelling (WS) 

Pre-test 

Post-test 

81.35 

84.43 

10.25 

10.04 

80.10 

83.21 

82.60 

85.65 

WRMT-R  

Word Attack (WA) 

Pre-test 

Post-test 

88.21 

97.70 

9.23 

9.57 

87.09 

96.54 

89.34 

98.86 

WRMT-R  

Passage Comp (PC) 

Pre-test 

Post-test 

83.96 

90.52 

10.96 

10.22 

82.63 

89.28 

85.30 

91.76 
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Table 3 
Summary Statistics for the Four Reading-Related Skills Dependent 

Variables by Testing Time Evaluated with Verbal IQ as the Covariate  

 
  N = 262 95% 

Confidence Interval 
Variables Testing 

Time 
Mean SD Lower 

Bound 
Upper 
Bound 

WRAT  

Reading (WR) 

Pre-test 

Post-test 

81.45 

90.06 

12.33 

12.21 

80.00 

88.64 

82.90 

91.48 

WRAT  

Spelling (WS) 

Pre-test 

Post-test 

81.47 

84.39 

10.33 

10.04 

80.26 

83.21 

82.68 

85.58 

WRMT-R  

Word Attack (WA) 

Pre-test 

Post-test 

88.22 

97.66 

9.26 

9.60 

87.12 

96.52 

89.33 

98.80 

WRMT-R  

Passage Comp (PC) 

Pre-test 

Post-test 

83.93 

90.40 

10.78 

9.88 

82.71 

89.30 

85.16 

91.51 
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Table 4 
Summary Statistics for the Three Oral Reading Proficiency Dependent 

Variables by Testing Time  

 
  N = 262 95% 

Confidence Interval of 
the Difference 

Variables Testing 
Time 

Mean SD Lower 
Bound 

Upper 
Bound 

Neale Reading 

Rate (NR) 

Pre-test 

Post-test 

54.82 

45.49 

24.17 

23.44 

7.44 

 

11.23 

 

Neale  

Accuracy (NA) 

Pre-test 

Post-test 

32.32 

41.97 

19.07 

22.44 

-10.63 

 

-8.66 

 

Neale  
Comprehension 
(NC) 

Pre-test 

Post-test 

14.40 

19.20 

8.67 

9.83 

-4.27 

 

-17.74 
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Table 5 
Frequency Data for Optic Measures Recorded for Right and Left Eyes  

 
  N = 222 

  Pre-Test Post-Test 

Measures Eye 

Tested 

Normal Non-

Normal  

Normal Non-

Normal  

Foveal Position Left Eye 

Right Eye 

195 

184 

27 

38 

218 

220 

4 

2 

Foveal Stability Left Eye 

Right Eye 

123 

120 

99 

102 

201 

194 

21 

28 

Contrast Sensitivity Left Eye 

Right Eye 

179 

175 

43 

47 

219 

219 

3 

3 
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