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Abstract 
Children frequently experience fluctuating conductive hearing loss during and following 

episodes of otitis media with effusion. With the prevalence of the disease increasing in 

the non-Aboriginal population in Australia, many children may be at risk of long-term 

learning and behavioural problems. There are conflicting findings in the research 

literature regarding the effects of this type of hearing loss. Although it is expected that 

the insertion of tympanostomy tubes (grommets) will reduce the duration and 

prevalence of both the disease and the conductive hearing loss, this does not always 

happen. For some primary school aged children it appears that experience with otitis 

media with effusion with or without grommet insertion is associated with various 

education problems including poor academic achievement and inappropriate behaviour. 

A current concern is whether or not these possible effects would continue to influence 

the learning and behaviour of children as they continue into their high school years. 

A review of the literature suggests that multiple factors including interrelationships 

between experience of otitis media with effusion, family and childcare environments 

may be involved in explaining why some students do not achieve as expected at school 

(Roberts et al., 2000). The literature further suggests there may be a cumulative effect in 

these factors, which introduces both quantitative and qualitative aspects to the 

discussion. 

A study was undertaken to identify the impact of otitis media with effusion and its 

associated sequelae on the learning and behaviour of high school students. Information 

from parents of high school students in Years 8 and 9 was used to identify students for 

inclusion in the study and to provide information on their medical and educational 

history as well as the parents’ perceptions of various aspects of the students’ learning 

and behaviour (including social skills). Three groups were formed: a Non-OME/Non-

Grommet Group (n = 28), an OME/Grommet Group (n = 17) and an OME/Non-

Grommet Group (n = 32). The TORCH, WRAT 3 and the Test of Syntactic Abilities 

(Screening Test) were administered to the students who also provided their own 

perceptions of specific aspects of their own learning and behaviour on a survey form. 

Teachers’ perceptions on these areas were also collected. School academic records as 

well as data from school behavioural records were used.  
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Analysis of the results revealed a range of mild effects. These included poorer academic 

results particularly for girls with a history of grommets, who also exhibited a lack of 

confidence in their social skills. An increase in behaviour problems for boys with a 

history of the disease (with or without grommets) was also found. The study identifies a 

number of associated teaching and learning issues including noise levels in childcare 

environments and school classrooms, current teaching and learning methodology and 

the training of new teachers. It recommends a number of areas for future research 

including more in-depth questioning of parents regarding their awareness of hearing 

problems in their children, the use of more fine-grained measures to assess learning 

outcomes and the identification of possible gender differences associated with the 

disease and experiences with grommets. 
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Chapter 1 

Chapter 1 


Introduction 


Otitis media in all its forms is one of the most frequently occurring childhood diseases 

(Majeed & Harris, 1997). This condition and its various sequelae, including conductive 

fluctuating hearing loss, may have a long-term impact on how children learn and 

behave. The scale and degree of the impact of the sequelae to otitis media are currently 

a topic of debate and the associated affects on speech, language and child development 

as well as on cognitive, academic and behavioural performance are being researched. 

Current research indicates that the development and performance of some children who 

have repeated episodes of the disease are at risk, however, there are also numerous other 

research findings in the area that dispute this assertion. Making sense of the varied 

research outcomes is related to an understanding of the disease itself and its sequelae. 

This includes identifying various aspects of the disease, including symptoms and how 

the disease is described, classified, identified and treated. It also includes estimating the 

prevalence of the disease in various populations and identifying the factors that put 

some children at a higher risk of contracting otitis media. One of the sequelae of otitis 

media is mild, fluctuating conductive hearing loss, and some researchers indicate that 

this hearing loss has a negative impact on the academic and behavioural performance of 

some children. However, the results of the research are inconsistent although it is clear 

that some children who have had conductive hearing loss are failing to reach their 

educational potential. 

This study originated in the field of education. During many years of working in 

schools, on numerous occasions parents were heard expressing the opinion that having 

middle ear infections as a child had compromised the potential of their student to learn 

academically and/or to behave appropriately at high school. They did not appear to 

understand how or why this had happened but they were concerned that, in their view, 

when they compared the student with a history of middle ear infections with siblings 

and classmates who did not have such a medical history, there was a difference in 

school grades and behaviour. According to the parents, the students with the history of 

middle ear infections had more problems with academic learning and were in trouble 

more frequently at school. Some parents added that, although their student had 
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Chapter 1 

grommets inserted when they were young because their middle ear problems were not 

resolving despite medical intervention, their school reports continued to be poorer than 

those of their peers who were without a similar history. This study was originally 

initiated in an attempt to confirm or deny these opinions. For example, were the parents 

correct in their observations that even after the middle ear infections had ceased to 

occur there continued to be a negative impact on learning and behaviour continuing into 

the high school years? 

In order to understand the issues surrounding middle ear infections and how the 

associated fluctuating, conductive hearing loss may have an effect on learning and 

behaviour an extensive review of the literature was undertaken in Chapter 2. This 

included a review of the medical aspects of the disease in order to understand the 

problems associated with diagnosis and classification of the disease and followed by an 

examination of the sequelae of the disease so that the links between the disease and the 

associated hearing loss could be explored in terms of the implications on students’ 

learning and behaviour. An outcome of the literature review was the clear need for 

further exploration of this link between the disease, the hearing loss and learning and 

behaviour. 

As parents had raised their concerns, in some cases quite strongly, regarding their 

observation of a link between middle ear infections and learning and behaviour 

problems it was important that input from parents be a strong feature of this research. A 

study was devised where information obtained from parents was used in conjunction 

with data from other sources so that the learning and behaviour outcomes of high school 

students could be studied in an attempt to link them with middle ear disease and 

fluctuating conductive hearing loss. Chapter 3 outlines the procedures used in this study 

to examine these links and Chapters 4 and 5 present the results from the study and 

discuss them in terms of the literature review and the home, learning and teaching 

environments of the students. The conclusions that may be drawn from the process are 

discussed in Chapter 6, including a consideration of possibilities for future focus in 

research in the area and the implications of the research on the learning and teaching 

environment. 
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Chapter 2 

Chapter 2 

Literature Review 

2.1 Otitis Media - The Disease 

Otitis media is a widespread disease and its sequelae affect numerous children and 

families in various situations including in the classroom. In order to understand how this 

happens it is important to consider how otitis media is defined and classified, as well as 

the process of the disease itself, because these elements (definition and classification) 

influence the treatment children receive and in turn their hearing capability and 

consequently their learning and behaviour. 

2.1.1 Definitions and Classification of Otitis Media 

Otitis media is a general term for a number of conditions that affect the middle ear. 

Such conditions range from acute to chronic and may be with or without symptoms. 

Over the last thirty years there has been a great deal of discussion regarding the terms 

used by researchers to describe the numerous conditions associated with otitis media 

and researchers have used a variety of definitions (Daly, 1997). 

Attempts have been made to establish consistent, internationally accepted terminology 

during a number of International Symposia on Recent Advances in Otitis Media as well 

as at various Post-Symposium Research Conferences held since 1975 (Lim, Bluestone, 

& Casselbrant, 2002). One of the goals of the Post-Symposium Research Conferences 

was to develop a consensus on definitions and classification of otitis media (Lim et al., 

2002). In 1978, the task force from the Post-Symposium Research Conference tried to 

establish a general consensus over the terminology and definitions used to describe the 

various stages of otitis media. However, this consensus did not include grading, 

according to severity, of acute otitis media and otitis media with effusion or the 

classification and staging of the complications or sequelae of otitis media and related 

conditions (Bluestone, Gates et al., 2002). It has been noted that "although experts have 

recommended using standard terms with standard definitions when communicating 

about otitis media, in practice, researchers have used a variety of definitions to describe 

conditions in the otitis media continuum" (Daly, 1997, p. 4). Bluestone (1999) suggests 

that generally there is consensus regarding use of the terminology, however, 

controversy over the use of terminology in the area does continue to linger. 
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According to Bluestone, Gates, et al. (2002), the establishment of an internationally 

accepted classification of the diseases related to otitis media and a system of grading 

and staging of the complications and sequelae of the disease will enhance consistent 

research on the topic. This, in turn, will result in better management of the disease and 

its sequelae. The most recent attempt to clarify the situation has been the release of the 

panel report of the Seventh Post-Symposium Research Conference, 1999. This report 

attempted to present a proposed classification of otitis media with definitions, 

terminology, grading and staging of otitis media and its complications and sequelae 

(Bluestone, Gates et al., 2002). 

According to the Panel Report of the Seventh Post-Symposium Research Conference in 

1999 (Bluestone, Gates et al., 2002), otitis media is "an inflammation of the middle ear 

without reference to etiology or pathogenesis" (p. 8). It can occur in either or both ears. 

This general term encompasses diseases and sequelae of the otitis media continuum and 

the presenting characteristics (symptoms and their description, severity, duration and 

frequency) are used to describe specific aspects. 

2.1.1.1 Acute otitis media – problems with definitions and classification 
Acute otitis media is defined by Bluestone, Gates, et al. (2002,) in the Panel Report of 

the Post-Symposium Research Conference (1999) as the rapid onset of signs and 

symptoms including otalgia (or pulling of the ear in the young infant), otorrhea 

(discharge from the ear canal), fever, irritability, anorexia, and vomiting, or diarrhoea. 

One method used to diagnose middle ear status is by the use of tympanometry. 

Tympanometry is used to measure the elasticity of the tympanic membrane by varying 

air pressure in the ear canal. In acute cases of otitis media the tympanic membrane is 

full or bulging, is opaque and has limited or no mobility to tympanometry. According to 

Bluestone, Gates, et al. (2002) tympanocentesis is the most accurate method of 

diagnosing acute otitis media pathogens. Tympanocentesis is a procedure in which a 

small needle is used to penetrate the eardrum and draw off a sample of fluid for 

analysis. It is not undertaken on a regular basis due mainly to the invasive nature of the 

procedure and the need for immobilization in conscious patients. It is frequently 

difficult to perform the procedure on a sick patient, particularly a young child with a 

painful earache. As a result, in most cases the cause of acute otitis media is not known 

although treatment is usually in the form of an antibiotic.  
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The term otitis media and its related terminology such as acute, chronic and persistent 

have not been used in the literature in a consistent manner (Daly, 1997). In an attempt to 

clarify this situation the Panel Report of the Seventh Post-Symposium Research 

Conference, 1999, recommended the acceptance of a system of grading the severity of 

acute otitis media as used by Kaleida et al. (1991). Infants and children were grouped 

according to whether they were judged to have acute “severe” otitis media or acute 

“nonsevere” otitis media. This was ascertained using an otalgic scoring system that 

awarded 1, 3 or 12 points for each hour of earache or apparent discomfort rated as mild, 

moderate or severe by parents. For an episode to be rated as severe the otalgic scoring 

system required that the subject’s temperature had reached 39ºC within the 24-hour 

period before presentation or if the child has attained an otalgic point score of at least 12 

points. Episodes of acute otitis media meeting neither of these criteria were rated as 

“nonsevere” (Kaleida et al., 1991). 

2.1.1.2 Otitis media with effusion – problems with definition and characteristics 
Middle ear effusion, the collection of liquid in the middle ear, may or may not be 

present during an episode of otitis media. Frequently, it is not present during the early 

stages or during the resolution of the condition and inflammation of the tympanic 

membrane may or may not be present in these situations. When effusion occurs coupled 

with chronic inflammation of the middle ear, the most acceptable term for the condition 

is otitis media with effusion. The major difference between acute otitis media and otitis 

media with effusion is that the signs and symptoms of acute infection (otalgia and fever) 

are lacking in otitis media with effusion (Bluestone, Gates et al., 2002). Due to their 

lack of acute symptoms, children with otitis media with effusion are less likely to be 

seen by a medical practitioner and so this condition is less likely to be diagnosed than in 

acute situations. However, in both conditions fluid is present in the middle ear with the 

same impact for hearing loss.  

Major symptoms associated with otitis media with effusion may include discomfort and 

behaviour change (Stool et al., 1994). However, it is frequently difficult for medical 

practitioners to decide the specific stage and type of otitis media by using their regular 

diagnostic tools, that is by taking a medical history and making a visual inspection of 

the tympanic membrane (Bluestone & Klein, 1988). Often uncertainty occurs as to the 

content of the fluid and the presence or absence of infectious agents when the signs and 

symptoms of acute infection are lacking. According to Scheidt and Kavanagh (1986), 
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reports of pathogenic organisms cultured from serous fluid previously thought to be 

infection-free have added to this uncertainty. The term “otitis media with effusion” was 

introduced in the late 1970s to allow for the uncertainty in the actual composition of the 

middle ear fluid and whether or not infection is present. It avoided specifying any 

distinction in the type of fluid present and was limited to the observation that fluid of a 

non-specific nature is present in the middle ear space. 

Bluestone, Gates, et al. (2002) suggest that there may be advantages to a system of 

grading, according to severity, of otitis media with effusion similar to the grading of 

acute otitis media. A suggested method involves measuring hearing loss, classifying the 

tympanometric pattern (measurement of movement in the eardrum) and using otoscopic 

examination (using a lighted instrument to examine the eardrum) to distinguish between 

mild, moderate and severe episodes of otitis media with effusion. The duration of the 

effusion can provide another descriptor for otitis media with effusion (instead of only 

measuring severity). The effusion may be acute (less than three weeks), subacute (three 

weeks to three months) or chronic (longer than three months) (Bluestone, Gates et al., 

2002). It may occur in several episodes such as four to five times over a period of six 

months or a year, which is referred to as recurrent otitis media, or it may occur 

continuously (persistent). It is important that a clear distinction between recurrent and 

persistent otitis media be made as their impact on conductive hearing loss differs. For 

example, if two children have otitis media with effusion in a six-month period, the child 

who has recurring episodes will have periods of time with and without a conductive 

hearing loss, that is the hearing loss will fluctuate, whereas the child with persistent 

otitis media will tend to have a continuous conductive hearing loss during the six 

months. This hearing loss may be up to 60dB HL bilaterally thus having an impact on 

speech discrimination. 

Describing the characteristics of the middle ear fluid is another way in which otitis 

media with effusion can be further differentiated, that is, on the density of the fluid and 

middle ear tissue pathology (the specific cause of the infection). The fluid may be thin 

and clear (serous), pus-like (purulent), or thick and glue-like (mucoid) (Giebink & Daly, 

1990) or a combination of these (Bluestone, Gates et al., 2002). 
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Otitis media with effusion has been referred to in the literature as: 

Serous otitis media Mucoid otitis media Tympanic hydrops 
Secretory otitis media Secondary otitis media  Tubotympanic catarrh 
Allergic otitis media Hydrotubotympanum Tympanic hydrops 
Catarrhal otitis media Exudative catarrh Glue ear 
Nonsupporative otitis media Tubotympanitis Fluid ear 
Middle ear effusion Noninfected middle ear effusion 

2.1.2 Natural History of Otitis Media 

In healthy children, the middle ear space is filled with air that permits normal mobility 

of the tympanic membrane and efficient transmission of sound energy from the 

tympanic membrane to the inner ear. In healthy children, typically the eustachian tube 

has three functions in relationship to the middle ear. The first function is pressure 

regulation by balancing the air pressure in the middle ear with atmospheric pressure. 

The second function is the protection of the middle ear from nasopharyngeal pressure 

and secretions and the third function is to clear secretions from the middle ear into the 

nasopharynx (Hoberman, Marchant, Kaplan, & Feldman, 2002). A disruption in any of 

the functions of the eustachian tube can lead to the development of effusion in the 

middle ear space. This effusion provides an ideal environment for the growth of 

bacteria, which results in the development of acute otitis media. Acute otitis media 

produces swelling of the mucous membranes in the eustachian tube which inhibits the 

normal activity of the eustachian tube and thus middle ear effusions can be self 

perpetuating by producing dysfunction in the eustachian tube and perpetuating their 

own condition (Roland & Brown, 1990). The continued presence of effusion in the 

eustachian tube, the result of a complex series of inflammatory events in the middle ear 

(Daly, Hunter, & Giebink, 1999) leads to persistent and chronic otitis media with 

effusion. 

Frequently, the antecedent event for the development of acute otitis media is a viral 

upper respiratory tract infection (Henderson & Roush, 1997) which initiates a whole 

series of events which ultimately lead to the development of acute otitis media 

(Heikkinen, 2001). The infection causes inflammation of the mucosa of the upper 

respiratory tract (including the nasopharynx and eustachian tube), which results in 

eustachian tube dysfunction, and the development of negative middle ear pressure. 
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Again if eustachian tube function is not restored and the bacteria remain in the middle 

ear cavity the end result is often acute otitis media (Hoberman et al., 2002). Recent data 

(Heikkinen, 2001) suggest that some of the viruses invade the middle ear, interfere with 

the bacteria there and influence the progression of acute otitis media. How this occurs is 

still being explored (Heikkinen, 2001). The development of otitis media can be a 

relatively late consequence of an upper respiratory tract infection and it is probable that 

recurrent viral infections are closely involved in the maintenance of otitis media with 

effusion (Henderson, 1997). 

The predominant bacterial pathogens for acute otitis media are Streptococcus 

pneumoniae, Haemophilius influenzae, Staphylococcus aureus and Moraxella 

catarrhalis and these have not changed significantly within the past twenty years 

(Hoberman et al., 2002). Respiratory viruses such as respiratory syncytial virus, 

parainfluenza virus (types 1, 2, and 3), influenza (types A and B) and enterovirus as 

well as rhinovirus have been identified in most patients with acute otitis media 

(Hoberman et al., 2002). These pathogens are frequently found in the nasopharyngeal 

mucus of healthy children (Henderson, 1997).  

2.1.3 Diagnosis and Treatment of Otitis Media  

"There is an emerging consensus that acute otitis media is both over diagnosed and over 

treated in the United States" (Isaacson, 1996, p. 971). However, the diagnosis of acute 

otitis media is frequently difficult because "it is surprising how little objective evidence 

is available regarding clinical and otoscopic clues to an accurate clinical and 

bacteriological diagnosis" (Hayden as cited in Henderson & Roush, 1997, p. 45). There 

is often a lack of specific symptoms and also it is difficult to visually examine ears 

especially in young children who may be in pain or miserable (Isaacson, 1996). The 

symptom of earache is a reliable aid to the diagnosis of acute otitis media but the 

absence of earache does not indicate the absence of acute otitis media (Henderson & 

Roush, 1997). Due to their position behind the tympanic membrane it is difficult to 

identify the pathogens responsible for an episode of acute otitis media. A procedure that 

can be used to identify these pathogens, tympanocentesis, which is the aspiration of the 

middle ear contents by needle puncture of the tympanic membrane, is an invasive 

diagnostic procedure and as a result is only used on children who are considered 

sufficiently ill to warrant it. A recently developed technique (a pneumococcal antigen 

detection kit called the NOW test) is proving to be rapid, simple, reliable and fairly 
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inexpensive for the detection of Streptococcus pneumoniae in middle ear effusions of 

children who undergo tympanocentesis (Faden, Poje, Pizzuto, Nagy, & Brodsky, 2002).  

Acute otitis media is frequently characterised by symptoms such as earache and fever, 

whereas otitis media with effusion is frequently asymptomatic (Casselbrant et al., 2002) 

and is therefore not consistently diagnosed (Henderson & Roush, 1997). According to 

Henderson and Roush (1997) "immobility of the intact tympanic membrane is the 

diagnostic hallmark of middle ear effusion" (p. 43). Pneumatic otoscopy and/or 

tympanometry should be used to determine the presence or absence of fluid in the 

middle ear as it allows the determination of tympanic membrane mobility.This 

procedure leads to the diagnosis of otitis media with effusion (Casselbrant et al., 2002). 

Non-pneumatic otoscopy alone, as regularly undertaken by general practitioners, is 

insufficient for detection and diagnosis of otitis media with effusion, as it cannot detect 

the restricted mobility of the tympanic membrane. In addition, a normal-appearing 

tympanic membrane does not preclude the presence of middle ear pathology 

(Casselbrant et al., 2002)). 

According to Henderson (1997) "at least 50% of children less than two years of age can 

be expected to have middle ear effusion for at least thirty days following successful 

treatment for acute otitis media" (p.239). As well persistent and/or recurring bouts of 

acute otitis media frequently lead to otitis media with effusion (Casselbrant et al., 2002). 

Young children contract viral infections frequently, possibly seven to ten times a year, 

however, they visit a doctor for these infections approximately only three times a year 

(Henderson & Roush, 1997) so a number of episodes of otitis media may go 

undiagnosed by a medical professional. Hoberman et al. (2002) maintain that strict 

criteria for diagnosis lead to an accurate diagnosis, which in turn lead to appropriate 

treatment of the disease. 

2.1.3.1 Medical treatments for otitis media 
Despite numerous studies on the appropriate treatment for acute otitis media there is a 

great deal of variability as to the optimal management for the condition (Hoberman et 

al., 2002). Medical options include the use of pain relief and antibiotics for acute otitis 

media (Kaleida et al., 1991) as well as for otitis media with effusion (van Balen, 

Melker, & Touw-Otten, 1996). Aminopenicillin (generic name - Amoxicillin) is 

frequently the drug of choice because it has a low incidence of serious side effects and 
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is relatively inexpensive (Kaleida et al., 1991) and is more effective than other 

antibiotics (Hoberman et al., 2002). However, according to Hoberman et al. (2002) 

acute otitis media is overdiagnosed and antibiotics are overprescribed because viral, as 

well as bacterial, pathogens frequently play a significant role in the disease. Drug 

resistance to the bacterial pathogens responsible for otitis media disease has become 

prevalent in the last thirty years in both the U.S.A. and other countries (Hoberman et al., 

2002) with the resistance increasing when children are given antibiotics unnecessarily. 

Medical practitioners need to differentiate between cases of acute otitis media and otitis 

media with effusion and treat each appropriately.  

In some instances the disease resolves spontaneously without the use of antibiotic 

treatment or surgical intervention so "watchful-waiting" may be recommended as an 

alternative treatment option (Maw, Wilks, Harvey, & Golding, 1999). "Watchful

waiting" is the observation, by parents or caregivers, of the child's symptoms in the 

absence of medical treatment to see if the condition will resolve or not. The problem 

with "watchful waiting" is that it is difficult to predict which children can be observed 

safely without medication and which children need to be treated with drugs immediately 

(Bluestone, Klein et al., 2002). 

Antibiotic and symptomatic treatments do not prevent a recurrence of the infections that 

result in episodes of otitis media so preventive strategies are under consideration 

(Heikkinen, 2001). These treatments include ribosomal immunotherapy (Mora et al., 

2002) as well as the influenza and pneumococcal vaccines which have been found to be 

effective in preventing episodes of acute otitis media during the influenza season or 

when respiratory illness is present (Hoberman et al., 2002). However, the vaccine 

approach is hindered by the many viruses which cause upper respiratory infections 

although protection against the main viruses predisposing to acute otitis media could 

decrease the incidence of the disease (Heikkinen, 2001). Further preventive approaches 

include identifying individual and familial risk factors for the disease and working with 

patients (as well as parents/caregivers) to reduce these risk factors. For example, the 

avoidance of an environmental risk factor such as passive smoking and the 

encouragement of breast feeding (Giebink, 2001) are ways of reducing the incidence of 

otitis media. 
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2.1.3.2 Surgical treatments for otitis media 
For children who have persistent or recurrent episodes of otitis media despite medical 

management and risk factor reduction, surgical treatment may be indicated (Giebink, 

2001). Myringotomy is an operation in which a small cut is made in the tympanic 

membrane to relieve pressure caused by fluid in the middle ear. This is generally 

accompanied by the insertion of a small tube, known medically as a tympanostomy 

tube, which is placed in the cut. These tubes act as prosthetic eustachian tubes because 

they regulate the pressure in the middle ear and drain middle ear secretions through the 

tube into the ear canal (Roland & Brown, 1990). Variations in tube design are numerous 

and most are constructed of plastic, metal or Teflon. Short-term  (grommet-type) tubes 

are used most frequently with children, however, long-term (T-type) tubes are 

sometimes used in specific instances (Rosenfeld & Isaacson, 1999). Short-term tubes 

generally remain in the tympanic membrane for between three and twelve months 

although in some children they may remain in place for longer. Long-term tubes are 

intended to remain in place for fifteen months or longer (Rosenfeld & Isaacson, 1999).  

Tympanostomy tubes are generally inserted in the ears of children with a history of 

recurrent acute otitis media, or persistent otitis media with effusion, which has been 

present for longer than three months and with an associated hearing loss greater than 

20dB HL in the better hearing ear (Daly et al., 1999; Stool et al., 1994). They may also 

be used for the treatment of problematic eustachian tube dysfunction (Todd & Stool, 

1997). However, according to Kogan, Overpeck, Hoffman, and Casselbrant (2000), the 

criteria for the decision to insert tympanostomy tubes have been a source of controversy 

over a number of years. 

The insertion of tympanostomy tubes appears to be effective in preventing episodes of 

otitis media (Paradise et al., 2001) with the greatest benefits being found in the first 

twelve months following the surgery (Rosenfeld, 2001). The insertion of tympanostomy 

tubes may prevent irreversible changes to the middle ear structure such as 

tympanosclerosis (Hartman et al., 2001). Tympanostomy tubes do not protect the 

middle ear space from contaminated fluid which may enter it from the ear canal 

(Bluestone et al. as cited in Roland & Brown, 1990) and become infected. Bilateral 

myringotomy with the insertion of tympanostomy tubes is the most frequent surgical 

procedure requiring general anaesthesia, (excluding circumcision) performed in children 

(Kogan et al., 2000; Roberts, Wallace, & Henderson, 1997; Todd & Stool, 1997). 
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The risk associated with the use of general anaesthesia for the insertion of 

tympanostomy tubes is small, according to Hoffman, Thompson, Burke, and Derkay 

(2002) who reported that children who were otherwise healthy had only a nine percent 

probability of experiencing any adverse event associated with the anaesthetic. 

According to Roland and Brown (1990), although complications related to the insertion 

of tympanostomy tubes (apart from the need to reinsert tubes which have discharged 

from the ear prematurely) are relatively infrequent, ten to twenty five percent of patients 

will develop a discharge from the middle ear through the tube into the ear canal but this 

can be treated effectively with antibiotics. Further considerations include the cost of 

surgical procedures (Hartman et al., 2001) and the restriction of water activities for 

children while the tubes are in place (Stool et al., 1994), although this is not considered 

necessary by all practitioners (Lounsbury, 1985; Rosenfeld & Isaacson, 1999). 

Reinsertion of tympanostomy tubes is necessary in as many as thirty percent of children 

within five years of the initial procedure due to a recurrence of the otitis media with 

effusion (Stool et al., 1994). With the increasing worldwide resistance of bacteria to 

antimicrobial agents the insertion of tympanostomy tubes has become even more 

frequent in the treatment of otitis media (Kogan et al., 2000). 

Historically, adenoidectomy and/or tonsillectomy have been performed in an attempt to 

control otitis media however, the justification for these procedures has not been 

established (Stool et al., 1994; Todd & Stool, 1997). Adenoidectomy is a surgical 

procedure used where there is a significant nasal obstruction contributing to the 

maintenance of effusion in the eustachian tube. It is an effective means of preventing 

otitis media but not as effective as inserting tympanostomy tubes (Rosenfeld, 2001). 

Adenoidectomy may be used in conjunction with myringotomy and tympanostomy tube 

insertion. This combination of procedures is known to produce long-term resolution of 

otitis media with effusion (up to four years) and it also appears to reduce the need to 

reinsert tympanostomy tubes, but only if there is specific oral or pharyngeal pathology 

(Maw & Counsell, 1997). Van Heerbeek, Snik, Ingels, and Zielhuis (2001) found that 

the insertion of tympanostomy tubes is not effective in children with poor eustachian 

tube function and in fact may have an adverse effect on passive eustachian tube 

function. They suggested the use of adenoidectomy might be more appropriate in these 

children as it potentially affects eustachian tube function.  
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2.1.4 Incidence and Prevalence of Otitis Media 

A review of the incidence and prevalence of otitis media is necessary in order to 

understand the extent of this disease and its sequelae. It is important to know the size of 

its effect on the population and a review of the incidence and prevalence of the disease 

will identify this. In 1990, Giebink and Daly (1990) maintained that otitis media is one 

of the most common diseases of infants and young children, and that its complications 

and sequelae often persist into the adult years. Klein (2001) maintains that “today, otitis 

media is a world-wide problem for infants” (p.S2). Almost all children experience one 

or more episodes of otitis media before the age of six (Stool et al., 1994). In 1997 the 

British Medical Journal (Majeed & Harris, 1997) reported that acute otitis media is one 

of the most common childhood diseases seen by general practitioners in the United 

Kingdom. According to the United States National Centre for Health Statistics (Stool et 

al., 1994) otitis media is the most common diagnosis made during visits to a general 

practitioner by children under the age of fifteen in that country. However, it must be 

kept in mind that, as Casselbrant and Mandel (1999) suggest, it may not be possible to 

determine the exact incidence of otitis media with effusion because of the problems 

associated with observing the condition. 

Prevalence and access to health care. Daly et al. (2002) reported that the prevalence 

rates for otitis media with effusion and chronic otitis media vary widely between 

developed and less-developed countries because of differences in the collection of data 

and population characteristics which means it is difficult to compare results. Klein 

(2001) suggests that children living in developing countries where access to medical 

care is limited, are at a much higher risk of not only developing the disease but also of 

suffering complications associated with it.  

Daly et al. (2002) report a marked increase in the incidence of both acute otitis media 

and recurrent otitis media over the past ten to twenty years in Finland and the United 

States (68% in Finland and 39% in the United States) where general access to health 

care can be considered high. According to Hoberman et al. (2002) there has been as 

much as a four fold increase in the incidence of otitis media between 1975 and 1990 in 

the United States. Possible reasons for this include increased attendance at day care 

centres and changes in parent and physician awareness of otitis media and its risk 

factors. However, Daly et al. (2002) also report that the “criteria for diagnosis of otitis 

media may have changed, resulting in more cases of mild otitis media being diagnosed 
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now than in earlier years” (p. 19). A reason for this could be that parent and physician 

awareness of otitis media and its risk factors may have changed in that time and doctors 

are seeing more cases of otitis media in the early stages of the disease than previously.  

The increased prevalence of the disease, possibly due to social factors, is not the 

expected situation as it would be reasonable to expect a decrease in the prevalence of 

the disease due to improved medical intervention over time. The implications of an 

increase in prevalence of otitis media are that as more children contract the disease the 

associated sequelae of mild, conductive hearing loss will become more prevalent in the 

young population. As more children experience the associated problems relating to 

learning and behaviour it is important that educators are encouraged to develop and use 

teaching and learning methodology which will encourage appropriate development in 

children and that the educational environments in which children learn are constructed 

appropriately to cater for mild hearing loss in children.  

Incidence and prevalence in Australia. In terms of health access, Australia incorporates 

aspects of both developed and developing countries. Boswell and Nienhuys (1996) 

describe differences in the prevalence and course of the disease between Aboriginal and 

non-Aboriginal infants in Australia. They found that Australian Aboriginal babies 

frequently experience persistent otitis media with effusion and acute otitis media, as 

well as perforation of the tympanic membrane, by eight weeks of age. However, this is 

not the case for non-Aboriginal babies who experience fewer episodes of otitis media 

which tend to resolve more quickly than in the Aboriginal babies (National Aboriginal 

Community Controlled Health Organisation, 2001). Aboriginal babies and children 

living in remote areas have the highest incidence of the disease. A number of 

confounding factors influence this situation. They include poverty because this 

frequently leads to environmental factors such as overcrowding, poor housing 

conditions and inadequate nutrition. Infection spreads more rapidly among people living 

in crowded situations. Lack of access to appropriate health care is another factor, 

particularly for Aboriginal people living in rural Australia (National Aboriginal 

Community Controlled Health Organisation, 2001).   

Murphy and Blogg (1995) reported that 83% of Australian children would experience 

an episode of acute otitis media by the age of three. The insertion of tympanostomy 

tubes is the most common operation performed on children - in NSW alone some 
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10,000 procedures per year are undertaken. Murphy and Blogg (1995) also reported that 

the peak incidence of acute otitis media in Australia is between six and twelve months 

of age with another smaller peak at four and five years. The prevalence of the disease 

declines with age (Daly et al., 2002), in particular after the age of six years (Murphy & 

Blogg, 1995). 

A report by the Australian Institute of Health and Wellbeing (Al-Yaman, Bryant, & 

Sargeant, 2002) described the health and wellbeing of Australian children aged between 

birth and fourteen years in a number of ways. The report found that the third most 

common reason (after respiratory and skin problems) for children aged between birth 

and fourteen years to visit a general practitioner was for problems related to the ear 

(11.1 per 100 consultations). They reported that of the top ten problems managed by 

general practitioners, acute otitis media/myringitis again rated as the third most frequent 

problem (6.5% of problems managed) behind acute upper respiratory tract infections 

(15.5%) and visits for immunisations (9.1%). This report also found that acute ear 

infections were treated more frequently than asthma and bronchiolitis (5.0% and 3.2% 

respectively), which are regarded as commonly, managed problems for general 

practitioners treating children in Australia. Antibiotics were the most commonly 

prescribed medication for children in this report (25.2 per 100 consultations). Almost 

half of all referrals to specialists for children in this age group were to either a specialist 

in child health or ear/nose/throat specialists. This report also found that just under half 

of the referrals made by general practitioners to allied health specialists were for hearing 

tests or physiotherapy. 

Al-Yaman et al. (2002) also reported on reasons for hospitalisation of infants and 

children. Ear disease was the 11th reason for the hospitalisation of infants; however, 

contact with health services was the third reason given in this category and this could 

include visits related to ear disease. Ear disease was the fourth most common reason for 

children aged between one and fourteen years to be hospitalised and accounted for 

approximately 8% of hospitalisations for this age group.  

Moore and Best (1988) in a study of 1,111 children in Melbourne, Victoria, found that 

33% of the children investigated had an undetected hearing loss of at least 35 dB. A 

further 20% had normal hearing combined with some degree of middle ear dysfunction, 

demanding careful follow-up. They found this unexpectedly high incidence of otitis 
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media with effusion and abnormal ear dysfunction surprising because parents or 

teachers had suspected neither the hearing loss nor the middle ear dysfunction. 

According to Giebink and Daly (1990), not only may otitis media go undetected, it may 

not be detectable in some cases. Post-mortem examination of the temporal bone of 

children who died with no history of otitis media has revealed chronic otitis media 

pathology with histologically normal-appearing eardrums. Clearly the detection of 

middle ear disease can be difficult especially in a tympanic membrane that appears 

"normal" and the development of appropriate diagnostic tools would be of value 

(Bluestone, Klein et al., 2002). 

It is clear that otitis media is prevalent in Australia and that many young children will 

experience the disease. It is also obvious that while children from an Aboriginal 

heritage are highly likely to contract otitis media, children from a non-Aboriginal 

heritage are also likely to contract the disease. All these children will also experience 

the associated conductive hearing loss and its potential threat to their learning and 

behavioural development. 

2.1.5 Risk Factors Responsible for Otitis Media 

If the risk factors responsible for otitis media can be defined it may be possible to 

identify otitis prone children who are likely to have the accompanying conductive 

hearing loss and possible associated learning and behaviour problems. Early 

identification of these children could allow for intervention practices to be put in place 

to either reduce their risk of contracting the disease or, if this is not possible, to ensure 

that their teaching and learning situations are appropriate to their needs.  

The literature describes numerous prognostic and risk factors for otitis media with 

effusion in children. The main factors now considered responsible for the development 

of otitis media with effusion are infections (in particular upper respiratory tract 

infections) (Daly et al., 2002) and eustachian tube dysfunctions (Rovers et al., 1999). 

Identified risk factors are in fact either influential in children contracting infections or 

contribute to eustachian tube dysfunction. The following risk factors have been grouped 

according to whether they are biological in origin (host factors) or environmental and 

social factors. 
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2.1.5.1 Biological host risk factors for otitis media 
Age. Otitis media is a disease of infancy (Klein, 2001) and it has been well documented 

(Daly, 1997) that children are more likely to develop otitis media in infancy and early 

childhood than later in childhood and the prevalence of otitis media with effusion 

decreases with age (Daly et al., 2002). Children in the six month to eighteen month age 

group are the most likely to have an episode of otitis media (Klein, 2001).  

In a recent report, the Australian Institute of Health and Wellbeing (Al-Yaman et al., 

2002) found that, between 1999-2000, hospitalisation rates for chronic mucoid otitis 

media for children aged between one and four years were at a rate of 639.2 per 100,000 

children. Rates for children aged between five and nine years were lower with 340.3 

hospitalisations per 100,000 children. Younger children were hospitalised more 

frequently than older children for chronic mucoid otitis media. 

Otitis media occurring during the first few months of life is a major risk factor for 

recurrent episodes of the disease (Klein, 2001). Daly (1997) reports that children who 

experience their first episode of otitis media at an early age are at a much greater risk of 

developing chronic and/or recurrent otitis media with effusion than children who 

experience their first episode later in life. Children who have several episodes of otitis 

media during the first three years of life are at considerably higher risk for recurrent 

otitis media than children who have only one or two episodes (Daly, 1997).  

Infants are more susceptible to developing the disease compared with older children 

because of anatomic features that are unique to this age group. The immature eustachian 

tube in children impedes the drainage of effusion that develops in the middle ear during 

an episode of otitis media. In the young child the eustachian tube has a shortened length, 

horizontal position and high compliance (Hoberman et al., 2002). As the size and shape 

of the tympanostomy tube cartilage mature with age as well as similar changes 

occurring in the associated musculature, improved drainage of effusion is affected. The 

size of the post-nasal airway also appears to be a similar factor in terms of drainage of 

effusion as it also grows during childhood (Murphy & Blogg, 1995). The young child's 

immature immune system may be another factor influencing the incidence of 

contracting the responsible respiratory pathogens that lead to the development of otitis 

media (Giebink as cited in Daly, 1997). Hoberman et al. (2002) suggest that children's 
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limited response to antigens and lack of previous exposure to common bacterial and 

viral pathogens predisposes them to episodes of acute otitis media.  

Gender. Both clinic and population based investigations since 1995 have found that 

male gender is a significant risk factor in the acquisition of acute otitis media, recurrent 

otitis media and otitis media with effusion (Daly et al., 2002). Although, Daly (1997) 

reported a variety of findings including no difference in the incidence and prevalence of 

otitis media between boys and girls, the study concluded that the male: female ratio is 

probably less than 2:1. Al-Yaman et al. (2002) in their report on the health and 

wellbeing of Australian children found a similar ratio between boys and girls. They 

reported the hospitalisation rate for ear disease for boys at 1 033.9 per 100 000 children 

and for girls at 757.3 per 100 000 children in the population.  

Birth weight. According to Daly (1997) there is no relationship between birth weight or 

gestational age and otitis media, however, Daly et al. (2002) suggest that more recent 

studies have shown that very low birth weight or very preterm birth increases the risk of 

otitis media.  

Immune status. Immune status is another risk factor for otitis media because viruses and 

bacteria play a role in its development and maintenance. It is possible that an 

immunological mechanism, that is a person’s ability to resist viral and bacterial 

infections, plays a role in the development of otitis media. Daly (1997) suggests that 

otitis-prone children may have an inability to mount a specific antibody response to 

specific pathogens. Authors Hoberman et al. (2002) further suggest that the likelihood 

of infection with a pathogen resistant to antibiotics is higher now than it was a number 

of years ago. They also suggest that a child will have an increased risk of developing 

multidrug-resistant S. pneumoniae after receiving multiple courses of antibiotic 

treatment. The inability to eradicate organisms from the middle ear puts the child at an 

increased risk for acute otitis media. Hoberman et al. (2002) further suggest that 

although penicillin-resistant strains of pathogens have been isolated from all age groups, 

the highest proportion of resistant strains is collected from children aged two years and 

younger. 

It has been asserted that ineffective allergic mechanisms may be another risk factor for 

otitis media in some children. Nsouli et al. (1994) found a significant statistical 

association between food allergy and recurrent serous otitis media, however, Daly 
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(1997) maintains that the role of allergy has not been clearly established. Hawke (1995) 

suggests that ear infections are an indication of food intolerance and/or an 

environmental problem that may result in allergic or intolerance reactions and lead to an 

increase in the amount of effusion in the nasal cavities and eustachian tube.  

In a study of 30 099 children in the Netherlands, Rovers et al. (1999) found that a child 

with older siblings was at less risk of developing persistent otitis media with effusion 

despite a history of upper respiratory tract infections (URTIs). They suggest an 

important role for immune status here in that children with older siblings have a 

likelihood of having been exposed to the pathogens that cause URTIs and otitis media 

with effusion and their immune systems may be stimulated to protect them against 

them. 

Family. Daly et al. (2002) report that there appears to be a genetic susceptibility in otitis 

media. They refer to the apparent predisposition of a number of native populations to 

the disease as an indicator as well as twin studies from Norway and the USA which 

have reported that otitis media has a large heritability component.  

There is some evidence also to suggest that a family history of acute otitis media and 

otitis media with effusion increases the risk of the disease for siblings (Daly, 1997). 

This could be due to an inherited predisposition to the disease or common 

environmental exposures or both. Frequently, the course of the disease in a child 

parallels the course of the disease previously experienced by a brother or sister (Klein, 

2001) 

Ethnicity. Ethnicity appears to have an important role as a risk factor for otitis media as 

native populations appear to have an increased risk of the disease compared with non

native populations in countries such as the United States of America, Canada, Australia 

and New Zealand. American Indians, Inuits, and Australian Aboriginal and Torres Strait 

Islanders as well as the Maori population appear to have an elevated incidence of otitis 

media with effusion and an increased prevalence of acute otitis media with chronic otic 

discharge compared to Caucasian populations (Daly, 1997). Daly et al. (2002) reported 

that Inuit children in Greenland and Canada appear to have five to ten times the rate of 

chronic otitis media compared to other similar-age populations. Originally, otitis media 

with effusion was thought to be more prevalent among Caucasians than among Afro-

Americans (Giebink & Daly, 1990). However, several recent studies using frequent 
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examinations and objective assessment criteria found similar rates of both acute otitis 

media and otitis media with effusion in these populations when study site (i.e. urban, 

suburban and rural) was controlled (Daly et al., 2002). Environmental living conditions 

are factors that need to considered when the relationship between the prevalence of 

otitis media and ethnicity is being investigated (National Aboriginal Community 

Controlled Health Organisation, 2001). 

Bluestone, Klein, et al. (2002) suggest that populations could be separated into four 

groups based on their degree of risk for otitis media with effusion. The group with the 

highest risk level includes the Inuits of Alaska, Australian Aboriginals and some Native 

Americans (particularly Apache and Navajo). The group with a moderately high-risk 

rating includes certain natives of the South Pacific islands and some African 

populations. The third group with a relatively low risk of the disease includes Korea, 

India and Saudi Arabia and the lowest risk group includes countries such as the United 

States, Denmark, the United Kingdom and Finland. Some reasons for differences 

between the groups include physical differences in the eustachian tube as well as 

variations in health care that influence access to medical care and immune status. 

When comparing patterns of otitis media in the first year of life in Aboriginal and non-

Aboriginal infants in Australia, Boswell and Nienhuys (1996) found important 

differences in the pattern of the disease for the two cohorts. They found that not only do 

Aboriginal infants contract otitis media with effusion and acute otitis media earlier, they 

also showed a "distinct trend to more chronic conditions and more severe middle ear 

disease states" (p. 897) including tympanic perforations. This, combined with findings 

from previous studies, suggests that "distinct patterns reported for Aboriginal 

schoolchildren's binaural health may already be established in the first months of 

infancy in some Aboriginal children" (Boswell & Nienhuys, 1996, p. 899). 

Consideration needs to be given to the differences in environmental and socio-economic 

factors that may occur between people of different ethnic origins who live in the same 

country. For example, nutrition differences or general living conditions as well as 

utilisation of health care, rather than purely physiological factors, may vary between 

people from different ethnic communities. In a recent study which identified risk factors 

for children from African-American families, Zeisel et al. (2002) found that 

participation in centre-based childcare, as well as the age of the child and the number of 
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other children in the household were significant predictors for otitis media with 

effusion. Also, for each additional child younger than twelve years of age in the home, 

the proportion of time with the infection increased by two percent. 

Other biological risk factors which may increase the incidence of otitis media include 

various craniofacial abnormalities such as cleft palate as well as those associated with 

Down syndrome (Daly, 1997). 

2.1.5.2 Environmental and social factors 
Bottle-feeding and duration of breast-feeding. It is possible that bottle-feeding is a risk 

factor for acute otitis media and otitis media with effusion however, a number of studies 

have shown mixed results. A study by Duncan et al. (1993) found that exclusive breast-

feeding for a minimum of four months appears to protect against single and recurrent 

episodes of otitis media. According to Nicoll and Williams (2002) breast-feeding is "an 

effective method of reducing the risk of common childhood illnesses, particularly 

gastrointestinal and ear infections" (p. 88). Stool et al. (1994) suggest that there may be 

a link between breast-feeding and fewer episodes of acute otitis media, however, they 

found no evidence to establish a linkage between breast-feeding and otitis media with 

effusion. Daly et al. (2002) reviewed a number of studies and concluded that previous 

studies have failed to account for possible interrelationships between breast-feeding, 

smoking and social class. 

Pacifier use. Pacifier use is a common practice in western countries and is commonly 

thought of as a comforting and harmless behaviour for infants and young children. 

However Garrelts and Melnyk (2001) suggest that there may be a relationship between 

"substantial pacifier usage (i.e., continuous usage or usage more than 5 hours per day) 

and acute otitis media in infants and young children" (p. 518). Sucking on a pacifier 

activates the eustachian tube as well as increasing the production of saliva in the mouth. 

Both of these actions contribute to the provision of an ideal medium for bacteria and 

viruses to enter the middle ear. Pacifier use appears to be a preventable risk factor for 

acute otitis media in children and Niemela, Pikhakari, Pokka, Uhari, and Uhari (2000) 

found that restricting the daytime use of a pacifier resulted in fewer episodes of acute 

otitis media. 

Seasons. Environmental factors that affect the prevalence of otitis media with effusion 

may include the seasons. Prevalence and incidence of otitis media are highest in cold 
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and rainy seasons and lowest in warm and dry seasons (Daly, 1997). This seasonal 

pattern closely follows that of upper respiratory tract infection so that a child born at the 

beginning of the respiratory illness season could be at greater risk for the viral 

respiratory illnesses commonly associated with acute otitis media.  

Smoking. Another environmental factor that has been identified as a risk factor for otitis 

media is passive smoking. It has been found that, although cigarette smoking does not 

cause otitis media with effusion, there is a strong association with otitis media with 

effusion. Daly et al. (2002) found that heavy, but not moderate or light, maternal 

smoking increased the risk of otitis media in early life. They also suggest that because 

smoking is usually based on the mothers' report of parental smoking it may not measure 

the child's actual exposure. Dose and duration may be important factors in the 

relationship between smoking and otitis media. In an earlier report, Daly (1997) 

suggested that exposure to passive smoking could inflame the mucosa of the 

nasopharynx, eustachian tube, and middle ear increasing their susceptibility to viral and 

bacterial infection. Another possibility is that parents who smoke heavily are at an 

increased risk of upper respiratory infection themselves which could then infect their 

children (Daly, 1997). 

Childcare. Attending group childcare settings has been associated with an increased 

prevalence of otitis media with effusion (Vernon-Feagans, 1999). Although time spent 

with otitis media with effusion decreases with age, Zeisel et al. (2002) found that for 

children in centre-based child care, this time did not decrease as quickly as it did for 

children not in centre-based child care. Viral and bacterial infections (including upper 

respiratory tract infections) spread readily among children who spend time playing 

closely with each other. According to Daly (1997) the larger the child care setting the 

greater risk for children to contract otitis media. 

Socio-economic status. According to Daly (1997) the effect of socio-economic status on 

otitis media is ambiguous.  In a large prospective study in Boston, it was reported that 

the incidence of otitis media did not change on the basis of socio-economic status 

(Giebink & Daly, 1990). However, more recent reports by Daly et al. (2002) suggest 

that socio-economic status is associated with a longer cumulative duration of otitis 

media with effusion as well as higher rates of otitis media with effusion.  
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It is possible that populations who live close to health care, or who can more readily 

afford health care, have more frequent medical examinations with more opportunity for 

the diagnosis of otitis media. This suggests that otitis media may be under diagnosed in 

populations with less access to health care. However, research by Al-Yaman et al. 

(2002) reports that in Australia, the known hospitalisation rate due to ear disease for 

infants in metropolitan areas is 649.4 per 100 000 infants, for infants in rural areas it is 

777.3 per 100 000 infants and for infants in remote areas it is 1 1191.2 per 100 000 

infants. These figures are influenced by the fact that higher numbers of Aboriginal 

people live in remote, isolated areas than non-Aboriginal people and it has previously 

been reported that the Aboriginal population has a higher incidence of otitis media than 

the non-Aboriginal population (Boswell & Nienhuys, 1996). 

2.1.5.3 Issues related to risk factors for otitis media 
In real life, risk factors are rarely experienced in isolation (Creps & Vernon-Feagans, 

2000). It appears that various combinations of risk factors change the likelihood of otitis 

media with effusion developing for various children. Rovers et al. (1999) found that "a 

history of upper respiratory infections, daycare attendance, having older siblings as well 

as a family history of otitis media were prognostic factors for persistent otitis media 

with effusion" (p. 1206) for young children. They concluded that if, at an early visit, 

medical practitioners were to ask parents about the presence of these factors it would 

help the medical practitioners make appropriate treatment decisions. Creps and Vernon-

Feagans (2000) suggest that various risk factors may work together and some may 

moderate the negative effects of other risk factors. For example, high quality child-care 

may moderate the negative effects of early entry into child-care. 

According to Heikkinen and Ruuskanen (as cited in Daly et al., 2002) it is respiratory 

infection that is the most important risk factor for otitis media and they assert that other 

risk factors for otitis media are actually predisposing factors for respiratory infection. 

They advocated strategies to decrease the spread of respiratory viruses by targeting 

many of the known risk factors for otitis media. In particular, they targeted 

environmental factors such as childcare attendance, parental smoking and duration of 

breast-feeding, as well as the use of antiviral and antibacterial agents and vaccines to 

reduce the risk of respiratory infection.  

23 



Chapter 2 

2.2 Otitis Media - The Sequelae 

It has been established that many children experience episodes of otitis media and, 

although they tend to resolve rapidly, a variety of sequelae may develop (Daly, 1997). 

These sequelae may be medical or non-medical and may be present for a short time or 

remain as long-term conditions.  

Long term medical sequelae of otitis media may include cholesteatoma, mastoiditis, and 

inner ear damage (Stool et al., 1994) however, they are rare. Adverse long term medical 

outcomes for children whose otitis media disease has been treated with the insertion of 

tympanostomy tubes can include changes in the tympanic membrane, such as 

tympanosclerosis and persistent perforation of the tympanic membrane (Stool et al., 

1994). Occasionally, intracranial complications of otitis media and mastoiditis may 

include meningitis, abscess, and otitic hydrocephalus (Todd & Stool, 1997). However, 

the frequency of these medical sequelae is quite low and generally occur when the 

condition has been left untreated. 

There are, however, a number of non-medical sequelae that are attributed to otitis media 

with effusion including hearing loss, delays in speech, language and cognitive 

development as well as problems associated with learning and behaviour. It is possible 

that these non-medical sequelae may have a strong influence on quality of life for 

children who experience them. 

2.2.1 Hearing Loss as a Result of Otitis Media  

Effusion, which may be present during an episode of acute otitis media, and is present 

during otitis media with effusion, reduces the mobility of the middle ear mechanism 

which interrupts sound vibrations travelling to the inner ear (New Zealand Health 

Technology Assessment, 1998). The result is a temporary, conductive hearing loss 

which, according to Gravel and Wallace (2000) is distinctly different from the hearing 

loss associated with permanent, conductive or sensorineural hearing impairments. The 

amount and viscosity of the fluid in each ear influences the degree of hearing loss and a 

conductive hearing impairment, although usually temporary, can be persistent and is 

frequently recurrent (Gravel & Wallace, 2000). However, Klein (2001) maintains that 

“the hearing loss is not influenced by the quality of the fluid but rather by the extent that 

the middle ear is filled with fluid” (p. S5).  
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Another factor that has an influence on the hearing loss is the duration of time the fluid 

remains in the middle ear. The fluid may fluctuate, remain stable or alternate with 

periods of normal hearing (Stool et al., 1994). The effect may be different for each ear, 

and the hearing loss may be asymmetric rather than bilateral (Gravel & Ellis as cited in 

Gravel & Nozza, 1997). The degree of hearing loss differs between children as well as 

between episodes of the disease so that individual children may have different degrees 

of hearing loss with different episodes of otitis media with effusion (Madell, 1999). 

According to Klein (2001), because children have fluid in the ear “for weeks to months 

after every episode of acute otitis media and may have periods of middle ear fluid that 

go undetected, it is possible that many children spend much of the first two years of life 

with some impairment of hearing” (p. S5).  So although the hearing loss associated with 

otitis media with effusion may be temporary, it is frequently present for a significant 

time (Madell, 1999). The fluctuating nature of this hearing loss has led some researchers 

to suggest that its impact may be greater than that of permanent hearing loss (Madell, 

1999). 

According to Gravel and Wallace (2000) it is difficult to know how to describe the 

hearing loss of children who experience episodes of otitis media and testing children’s 

hearing at any one point in time does not “tell us much about hearing across the 

language learning years” (p. 640). In fact, they maintain that better ways of 

characterising the hearing loss associated with otitis media with effusion over time have 

to be found. In a recent study that assessed hearing sensitivity and middle ear function 

every two months across the first three years of life. Gravel and Wallace (2000) found 

that children with a history of bilateral, otitis media with effusion had significantly 

poorer average hearing levels in all three years. 

Northern and Downs (1991) maintain that hearing thresholds equal to or better than 15 

dB hearing level (HL) bilaterally across the speech range should be considered the 

lower limit of normal hearing for children and they suggest that impairment begins with 

each decibel of hearing loss greater than 15 dB HL. Bluestone, Beery, and Paradise 

(1973) found the average hearing in ears with surgically proven effusions was 26.0 dB 

HL and Kokko (1975) found a similar result of 27.6 dB HL. Werner and Ward (1997) 

reported a hearing loss between 15 - 30 dB for infants depending on the infant’s age and 

the acoustic frequency. Bess (as cited in Gravel & Nozza, 1997) suggests that children 

with otitis media with effusion could experience a mild to moderate hearing impairment 
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ranging from less than 10 dB HL to greater than 50 dB HL. The results of a study by 

Sakagami, Maeda, Node, Sone, and Mishiro (1999) reported a more significant hearing 

loss at high frequencies than at middle or low frequencies. This was supported by 

Ryding, Konradsson, Kalm, and Prellner (2002) who also found evidence of high 

frequency hearing loss (8 to 16 kHz) in children with a history of  recurrent acute otitis 

media. They suggested that as well as the middle ear mechanisms being affected it was 

possible that there might be a disturbance in the cochlear function of these children. 

Whether this initial hearing loss can become permanent after the disease period has 

been controversial for a long time (Ryding et al., 2002). Gravel and Nozza (1997) 

believe that "a previously unrecognised sequelae of chronic otitis media with effusion in 

childhood appears to be sensorineural hearing loss affecting high-frequency hearing 

sensitivity" (p.68). This may occur following episodes of otitis media with effusion due 

to infection or products of infection spreading through the round window membrane 

(Klein, 2001). 

Speech uttered at typical conversation levels at a distance of one metre is at 50 dB HL 

(Henderson & Roush, 1997) therefore, a normal conversation would sound like a 

whisper to a person with a hearing loss of 30 dB HL (Freemantle et al. as cited in New 

Zealand Health Technology Assessment, 1998) and a hearing loss of 25 dB HL is the 

“equivalent of putting plugs in the ear of the patient” (Klein, 2001, p. S5). It has been 

argued that the hearing loss which results from otitis media would lead to a variety of 

non-medical sequelae including "adverse effects on speech, language, development and 

balance in some children" (Casselbrant et al., 2002, p. 95) culminating in learning and 

behavioural problems (Klein, 2001).  

According to Gravel and Nozza (1997) in 1980 the World Health Organisation defined 

“impairment as a loss or abnormality of a physiologic, anatomic, or psychological 

structure or function and, by comparison, disability as a restriction in, or lack of, a 

person’s ability to perform an activity in a manner considered usual for other 

individuals” (p. 65). A hearing impairment affects structure(s), function, or both of the 

auditory mechanism and a hearing disability can adversely affect the ability of a person 

to function in the auditory domain in the same way that a person with normal hearing 

functions. Gravel and Nozza (1997) maintain that if there is a risk that a child may 

26 



Chapter 2 

develop a disability as a result of a hearing impairment associated with otitis media, 

then it is imperative that its effects are studied and clarified. 

Measuring the hearing loss of infants and young children can be quite difficult as they 

are often not very cooperative when they are experiencing an episode of otitis media 

(Vernon-Feagans, 1999). Auditory brainstem response (ABR) and other related methods 

have improved the measurement of young children’s hearing but they are expensive and 

usually the child needs to be sedated for the procedure. As a result, they are unlikely to 

be performed during episodes of otitis media because of the frequency of the disease as 

well as the usually mild degree of hearing loss. In many studies, instead of measuring 

hearing loss, the number of episodes of otitis media is recorded to provide an estimation 

of the duration of the disease (Vernon-Feagans, 1999). It is clear from the research that, 

although the hearing loss associated with otitis media is not routinely measured in 

children suffering from the disease, it is frequently a mild, fluctuating conductive 

hearing loss. 

2.2.1.1 Effect of tympanostomy tubes on hearing loss 
One of the main reasons for inserting tympanostomy tubes is that they vent the middle 

ear cavity resulting in the restoration of hearing levels. The insertion of tympanostomy 

tubes allows the effusion to clear from the middle ear (Butler & MacMillan, 2001) and 

the normal vibration of the tympanic membrane and the ossicular chain to be resumed. 

For this reason it is reported that the insertion of tympanostomy tubes restores hearing 

levels in infants (Rovers, Ingels, van der Wilt, Zielhuis, & van den Broek, 2001) and 

children (Aithal, Aithal, & Pulotu, 1995). However, variations in improvement in 

hearing thresholds have been reported. Aithal et al. (1995) found a significant 

improvement in hearing threshold at all frequencies for a group of thirty children who 

had tympanostomy tubes inserted in Papua New Guinea. However, only a modest 

improvement in hearing of 12 dB HL after six months and 6 dB HL after twelve months 

was reported in New Zealand (New Zealand Health Technology Assessment, 1998). 

Estrem and Batra (2000) found in some cases that the opening in the tympanic 

membrane required for the insertion of the tympanostomy tubes can result in a 

significantly worse conductive hearing loss. However, their study was quite small with 

only five participating children. Rovers et al. (2001), using a large cohort of children 

(30 099), reported that it was the children with the greatest hearing loss who had the 

most improvement in hearing six months after the insertion of tympanostomy tubes. 
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They found the magnitude and duration of the effect of tympanostomy tubes on hearing 

thresholds were limited. It appears that improvement in hearing threshold resulting from 

the insertion of tympanostomy tubes is maintained only in the short term and it is not 

maintained long term (Maw et al., 1999). In fact, Butler and MacMillan (2001) reported 

that after eighteen months there was no difference in hearing thresholds between 

children who were placed under watchful waiting instead of having tympanostomy 

tubes inserted and children who underwent the surgery. 

Anecdotal evidence from parents suggests that the insertion of tympanostomy tubes 

results in improvements in children's appetites, they become much happier, and enjoy 

improved communication skills (Rosenfeld & Isaacson, 1999). Brennand (1999) 

observed children acknowledging an improvement in their hearing with comments such 

as " 'remember I can hear you now' and 'I wish I'd got my new ears last year, Mum' " 

(p.676). According to Todd and Stool (1997) there is enough evidence to suggest that 

"myringotomy with tympanostomy tube insertion can be beneficial in selected infants 

and children because middle ear disease is reduced and hearing is improved" (p. 261). 

A reason for inserting tympanostomy tubes is that with the reduction in episodes of 

otitis media and effusion, the ensuing increased hearing levels may prevent potential 

language developmental problems (Hartman et al., 2001). Because of the critical 

relationship between age, hearing and language development, Rovers et al. (2000) 

conducted a study to examine the effects of tympanostomy tubes on language 

development in infants one and two years of age who had a history of persistent otitis 

media with effusion. They used a control cohort who underwent watchful waiting and a 

research group who had tympanostomy tubes inserted. They found no difference 

between the groups in their general language development. They suggested that 

possibly the parents of children with persistent otitis media with effusion and 

subsequent hearing loss compensate for the negative effects of impaired hearing on 

language development.  

In a trial designed to overcome a number of problems associated with previous studies 

Maw et al. (1999) found that if children with persistent otitis media with effusion do not 

have tympanostomy tubes inserted, their expressive language development can be 

delayed. However, it appears that the insertion of tympanostomy tubes does not 

significantly improve global language development (Hartman et al., 2001; Sudhakar
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Krishnan & Rudolf, 2002) developmental outcomes (Paradise et al., 2001) or have a 

substantial incremental effect on quality of life in infants with persistent otitis media 

with effusion (Rovers, Krabbe et al., 2001). According to Paradise et al. (2001), it is 

possible that the insertion of tympanostomy tubes may lead to improved developmental 

outcomes for children who have longer periods of effusion or more severe degrees of 

hearing loss (as opposed to a mild to moderate loss). 

2.2.1.2 Parent reporting of otitis media and hearing loss 
In a study which used an ethnographic approach to ascertain parents’ beliefs about 

childhood ear infections Curry, Mathews, Daniel, Johnson, and Mansfield (2002) 

reported that parents believed otitis media to be a potentially serious condition and that 

“children who suffer from frequent or persistent ear infections could have trouble 

hearing, talking and learning” (p. 1159). In fact, many of these parents (56%) reported 

that an anxiety they had was that an ear infection would cause hearing problems.   

Parental recognition or diagnosis of middle ear infection, otitis media with effusion and 

hearing impairment were found to be poor in a study by Anteunis, Engel, Hendricks, 

and Manni (1999) although they found that some parents do predict these conditions 

reliably. However, they also suggested that there is evidence that doctors are also not 

reliable predictors of hearing impairment and maintain that doctors should never 

disregard parental concern regarding these conditions. Rosenfeld, Goldsmith, and 

Madell (1998) found that caregivers reliably identify hearing loss in their children but 

not accurately. They further found that parents are not reliable in assessing changes in 

hearing status although they did identify an “extreme problem” with hearing accurately. 

They suggest that parents are limited in judging how their child’s hearing is affected by 

otitis media except for cases where the child has an “extreme problem” with hearing. 

Rosenfeld et al. (1998) also found that parents were not reliable when reporting normal 

hearing in their children. 

2.2.1.3 Hearing loss and noise 
According to Madell (1999) “hearing is critical for language learning and language 

acquisition is considered the best predictor of future cognition in children” (p. 338) 

therefore the young child who is learning language needs to hear all the sounds clearly 

(Northern & Downs, 1991). Madell (1999) also maintains that the perception of speech 

in infants and children requires different acoustic conditions from those required by 
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adults. Young children require a quieter environment than adults because their language 

skills are not as well developed and adults who have had more language experience can 

fill in with contextual clues (Downs, 1995). This implies that children need a more 

advantageous signal-to-noise ratio to understand speech in competing noise.  

Madell (1999) suggests that where adults achieve optimal speech perception between 20 

dB and 30 dB, young children do not achieve it until levels of between 50 dB to 60 dB 

have been reached. Downs (1995) agrees with this and maintains that for children to 

hear all acoustic clues clearly they need the level of speech to be 30 dB above the level 

of noise in their environment. Berg (1993) suggests however, if there are no problems in 

a classroom with noise related to resonances, echoes, and reverberation then the signal-

to-noise ratio can be as low as +10 dB without degrading speech intelligibility. 

Frequently, though, the level of background noise is such that it “can be a most 

destructive liability when added to a conductive hearing loss” (Downs, 1995, p. 191). 

There is a further possibility that excessive noise can have a deleterious effect on the 

long term hearing levels of people with a history of otitis media with effusion. A study 

by Job, Raynal, and Rondet (1999) found that listening to personal stereos produced a 

hearing loss of 11dB in men with histories of repeated otitis media in infancy or 

childhood. There was no apparent effect on the hearing status of men with no history of 

otitis media. The results of this research have long-term implications for the continued 

hearing well-being of numerous adults with a history of childhood otitis media. 

2.2.2 Theoretical Models of the Impact of Otitis Media on Development and 
Learning 

Research into the impact of the temporary, conductive hearing loss associated with otitis 

media with effusion on children’s development has been conducted for over thirty 

years. During this time, hundreds of research articles have reported on investigations in 

the area, frequently with contradictory and controversial outcomes (Casby, 2001).  

Initial research in the field of otitis media with effusion was based on the supposition 

that the mild, fluctuating conductive hearing loss associated with the disease was the 

real causal variable. According to Vernon-Feagans (1999), early investigators such as 

Northern and Downs and Menyuck assumed that otitis media with effusion that led to 

prolonged periods of hearing loss would result in a degraded language input for children 

and this would affect their language development and speech discrimination skills 
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immediately, resulting in poorer verbal skills several years later with subsequent 

problems in academic development. Vernon-Feagans (1999) has identified the 

framework on which this research is based as the Global Language Model. This model 

is supported by the results from numerous studies that suggest there is a relationship 

between conductive hearing loss and various sequelae, however, in contrast, there are 

just as many studies showing that this is not the case (Vernon-Feagans, 1999). 

According to Vernon-Feagans, Hurley, and Yont (2002), socio-economic status and 

other sample characteristics were not allowed for in these studies and these omissions 

may have produced the conflicting results. Also, most of the studies were not designed 

to examine moderators, such as the characteristics of the childcare environment, which 

could influence the effects of otitis media. Rather, they were designed to examine the 

possible main effects of otitis media on children’s development. 

Using methodological and theoretical work from the social sciences, as well as work 

from the areas of language and learning disabilities, an alternative model, the Interactive 

Language and Attention Model, has been developed to examine the effects of otitis 

media (Vernon-Feagans, 1999). A very similar model, the “Transactional Model”, has 

been developed by Roberts et al. (1998). These models suggest that hearing loss has 

different effects on development from those suggested by the Global Language Model. 

It is still the causal variable but there are three distinct ways in which these models 

differ from the Global Language Model.  

First, early and later developmental effects are kept separate and different from each 

other. Second, the effect of fluctuating hearing loss on early and later development is 

argued differently and third, mediating and moderating variables are introduced 

specifying which mechanisms the negative effects are produced through as well as the 

conditions under which the developmental effects are produced (Vernon-Feagans, 

1999). Because the hearing loss from otitis media is intermittent and usually less 

frequent after the age of three, the long-term effects of otitis media may not be directly 

linked to language itself because of the resiliency of the young child. Even with quite 

substantial brain insults and environmental deprivations most children develop normal 

language abilities (Vernon-Feagans, 1999). These models suggest that, like the Global 

Language Model, the hearing loss from otitis media does effect speech and language 

development. They differ by suggesting “that most language functions will be recovered 
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later in childhood due to the strong biological basis of language development and the 

fact that it is fairly impervious to environmental insults” (Vernon-Feagans, 1999, p. 

356). 

Feagans (1986) has argued that young children who have a mild hearing loss from otitis 

media do eventually learn to talk quite well but she suggests that they also learn to “tune 

out” language and instead attend to less auditory aspects of the environment. This may 

become a persistent way of interacting with the world and can lead to less attention 

being paid to language in situations requiring sustained attention in order to understand 

information. Therefore children with persistent otitis media might have a more difficult 

time understanding extended discourse in conversation, storytelling or extended topic 

elaborations that they are likely to find at school. According to Vernon-Feagans (1999) 

these children possibly understand language quite well in a one to one situation or in a 

quiet environment but when confronted by noisy situations or other children talking, 

they may well behave differently. These models change the outcomes that may be 

affected by persistent otitis media as well as the ages at which various processes may be 

involved. 

Roberts et al. (1998) suggest that children with persistent otitis media may actually alter 

the way parents and caregivers respond to them. This would create a different pattern of 

interaction that is possibly less effective than the interaction used between healthy 

children and caregivers. The establishment of a less responsive environment early in life 

could have a negative impact on a variety of developmental areas. 

The Interactive Language and Attention Model also uses methodology that attempts to 

specify the conditions under which otitis media may lead to negative outcomes for a 

child. Such mediating variables could include quality of daycare, parental/caregiver 

sensitivity, ambient noise, the child’s temperament and the child’s intelligence (Vernon-

Feagans, 1999). 

The addition of these moderators leads to one of the theoretical underpinnings of the 

Cumulative Risk/Interaction Model (Vernon-Feagans et al., 2002). This recently 

developed model, which builds on the Interactive Language and Attention Model, 

stresses that the accumulation of a variety of risks in early childhood rather than just one 

particular risk, such as hearing loss resulting from otitis media, may provide an 

explanation for various developmental outcomes in children. The child is seen as being 
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able to cope with mild risks or just one risk but accumulated risks can become 

overwhelming and place the child at much greater risk for poor outcomes. For example, 

in a situation where a child has persistent otitis media and attends day care either on a 

full time basis or frequently for short term care, a noisy day care environment where 

competition for adult interaction is a problem may put a child at risk for a number of 

developmental problems with the poor quality environment being a negative moderator 

on the situation. On the other hand, children with chronic otitis media who are in high-

quality childcare may be buffered against the negative effects of the otitis media 

(Vernon-Feagans et al., 2002). 

2.2.3 Impact of Conductive Hearing Loss on Developmental Sequelae  

Finitzo, Gunnarson, and Clark (1990) suggest that not only is the central nervous 

system sensitive to even minor fluctuations in hearing in early life there is also a basis 

for the hypothesis of a critical developmental period for auditory abilities that can be 

disrupted by auditory deprivation from early otitis media with effusion. This leads to the 

suggestion that even minor aberrations in auditory input in the early stages of child 

development could result in permanent impairment in auditory processing (Feagans & 

Proctor, 1994). According to Benasich and Tallal (2002) it is possible that a history of 

otitis media with effusion leads to a delay in the maturation of central auditory 

pathways in children because of the auditory deprivation resulting from a conductive 

hearing loss. There is support too for the theory that this abnormal sensory input may be 

associated with chronic perceptual disability (Hall, Grose, & Drake, 1997) which could 

lead to delays in child development and learning.  

In support of this theory, an examination of the research literature by Stool et al. (1994) 

found evidence that children who had otitis media with effusion early in life and were 

younger than four years of age had abnormal speech and language development while 

children with a similar pattern of the disease but who were over four years of age 

showed a weak association between early otitis media with effusion and delay in 

expressive language development and behaviour (attention). Two slightly different 

patterns of hearing loss associated with otitis media with effusion in young children 

have also been identified (Gravel & Nozza, 1997). The first pattern occurs in children 

who experience episodes of otitis media with effusion before the age of three but whose 

condition has generally resolved by the time they enter primary school (around the age 

of six years). The second pattern is seen in children whose otitis media with effusion is 
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persistent and who continue to experience a hearing loss after starting formal schooling. 

The possible effects on child development will be evident in early delays in auditory 

discrimination abilities as well as delays in speech and language development.  

2.2.3.1 Impact of conductive hearing loss on speech detection, discrimination 
and development 
A number of studies have attempted to identify various aspects of speech detection, 

discrimination and development, which may be affected by a mild, conductive hearing 

loss as a result of a history of otitis media. In an attempt to identify if hearing loss as a 

result of otitis media with effusion has an effect on children’s development Hasenstab 

(1992) implemented a study which involved sixty children aged between 5 years 3 

months and 6 years 6 months. They were divided into two groups: an otitis media with 

effusion group and a control group with no history of the disease. Deficits were found in 

the ability of the children in the experimental group to process and represent auditory 

information. Auditory and visual immediate recall for sequential patterns was also 

below expectations and cognitive abilities exceeded performance. Time is required to 

process auditory information and the children in the experimental group needed more 

processing time than those in the control group. Tests used by Hasenstab to assess 

auditory tasks were the Nonsense Syllable Test, Pitch Pattern Perception Test and 

Backward Masking. Tests to assess learning and communication included the McCarthy 

Scales of Children’s Abilities, Kaufman Assessment Battery for Children, the 

Assessment of Phonological Processes and a communication sample analysis (based on 

a videotape recording of children’s interactions). 

In a study which investigated the effects of otitis media with effusion on basic auditory 

abilities, Hall and Grose (1994) used a group of nineteen children without a history of 

otitis media with effusion and a second group of forty-two children who had a history of 

otitis media with effusion. Testing involved three masking conditions. They reported 

that children with a hearing loss due to otitis media with effusion are likely to have 

reduced monotic Comodulation Masking Release, that is, they have difficulty in 

segregating competing sounds (Hall & Grose, 1994). 

Central auditory processing was studied by Yonowitz, Yonowitz, Nienhuys, and 

Boswell (1995) in the hope of revealing a link between otitis media with effusion and 

problems with auditory attention, speech discrimination and with subsequent language 

and learning problems. Their experimental group consisted of twelve Aboriginal 
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children who spoke Tiwi as their first language and English as their school language. 

Their mean age was seven years nine months. The control group consisted of twelve 

English speaking non-Aboriginal children (mean age = 7.7 years) who had no history of 

otitis media with effusion or hearing impairment. The results indicated highly 

significant differences in the Masked Level Difference between the two groups. 

However, because there were more differences (such as ethnicity) between the two 

groups than just experience with otitis media with effusion, it is possible that the 

differences found could be attributed to different sources than otitis media with effusion 

history. 

In a study to examine the acquisition of speech perception in toddlers with and without 

histories of otitis media with effusion during the first year of life Petinou, Schwartz, 

Gravel, and Raphael (2001) hypothesised that the children with the history of otitis 

media with effusion would have more trouble with speech perception than children 

without such a history because the fluctuating hearing loss associated with otitis media 

with effusion would give them an inconsistent speech signal. They also thought that 

these children would have greater difficulty perceiving plural markers because they are 

linguistic elements with low phonetic substance and are more complicated to process. 

The outcomes of their study were sufficient to suggest that otitis media with effusion 

during the first year of life results in adverse speech perception outcomes at two years 

of age. Roberts (1997) found that even a mild hearing loss may have a negative effect 

on infants’ ability to categorize articles of speech (eg “the”) because of the 

inconsistency in the availability of specific parts of speech to the infant which occurs 

with a fluctuating hearing loss. They also found that this inability to categorize might 

continue even after the hearing loss has returned to normal. Previous studies in this area, 

including those by Dermody (1995) and Haggard (1995) also reported that children with 

fluctuating, conductive hearing loss have speech processing and speech perception 

difficulties. According to Boswell (1993) the influence of the hearing loss on the 

developing auditory system is subtle but it disrupts auditory processing which leads to 

reduced auditory attention and difficulty learning language rules. 

However, other studies have found conflicting results. Following an extensive review of 

the findings from twenty seven studies which researched the association between otitis 

media and speech development, Shriberg, Flipsen, et al. (2000) decided that none of 

these studies combined appropriate methods in all relevant domains to adequately 
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answer the question as to whether or not early, frequent otitis media is a risk factor for 

speech disorder. They suggest “(a) there is limited evidence for a strong correlative 

association between early otitis media with effusion and concurrent or later speech 

disorder and (b) there is no evidence for a direct causal association between otitis media 

with effusion and speech disorder” (Shriberg, Flipsen et al., 2000). They also came to 

the conclusion that there is support for a multifactorial model that relates early, 

recurrent otitis media with effusion to later speech disorder. Vernon-Feagans (1999) 

reports that there are virtually no studies investigating speech development in this 

population in the first years of life. She suggests that there is limited evidence that otitis 

media might have an effect on the production but not comprehension of speech sounds 

and that school age children with a history of otitis media may have more speech errors 

than children without such a history. 

2.2.3.2 Impact of conductive hearing loss on language and communication skills 
A substantial contemporary research literature currently exists regarding the impact of 

otitis media with effusion on language development in young children (Vernon-

Feagans, 1999). Generally, there appears to be a widely held belief that there is a 

negative impact on young children’s language as a result of this disease although this is 

not always supported by the literature which tends to be contradictory and controversial 

(Casby, 2001). It is thought that because the fluctuating hearing loss associated with 

otitis media makes speech more difficult either to hear or to filter out background noise 

then this would cause the child to encode information inefficiently, incompletely or 

inaccurately which then impairs the development of language skills (Roberts et al., 

1998). Studies by Feagans, Kipp, and Blood (1994) found that toddlers with chronic 

otitis media were less likely to attend to extended language during book-reading 

sessions although differences in language development were not obvious between these 

children and toddlers without a history of otitis media. This is an interesting finding; it 

lends weight to the notion that language development as such is too broad in its scope 

for research in this area and it is necessary to separate out various, more specific 

behaviours which are incorporated in language development in order to identify the 

effects of mild conductive hearing loss on language development and subsequently on 

child development.  

Research where the effects of otitis media with effusion were found on a wide range of 

language related tests was identified by the Agency for Health Care Policy and 
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Research (AHCPR) (Stool et al., 1994). They identified a number of studies where 

children with histories of early, recurrent otitis media with effusion had lower scores on 

a wide variety of language related tests than children without such histories. Based on a 

comprehensive review of studies Stool et al. (1994) reported that lower scores had been 

found for tests of vocabulary, auditory comprehension, semantics and syntax, auditory 

figure - ground discrimination, narrative skills and other discrete receptive and 

expressive language skills. Specific articulation and phonological errors for this group 

have also been reported (Roberts & Wallace, 1997). 

A significant study that did not find similar results to these was that of a large, follow-

up study of the epidemiological Nijmegen Otitis Media Study. Grievink, Peters, van 

Bon, and Schilder (1993) examined a total of 946 seven year old children otologically 

and audiologically. These children had all taken part in a previous three-year study 

when they were aged between two and four years of age. From this group 305 children 

were given language tests. Tests used included two subtests from the “Taaltests voor 

Kinderen” (Language Tests for Children, van Bon, 1982 as cited in Grievink et al., 

1993) to establish the children’s general language ability. Also used was the 

morphological Word Forms Production Test because it has been demonstrated to be a 

good indicator of a general language factor (van Bon as cited in Grievink et al., 1993). 

The researchers came to the conclusion that the parents and teachers need not be overly 

concerned about the effects of otitis media with effusion on later language development. 

However, they did acknowledge that any differences might have been missed because 

of the different language tests used at age three and age seven. It is also possible that the 

tests they used did not address the areas of language development where children with a 

history of otitis media with effusion would have problems. Possibly the tests used were 

not sufficiently specific to identify differences in language development between 

children with a history of otitis media with effusion and those without such a history. 

In a meta-analysis of the current research literature relating to otitis media and language 

development, Casby (2001) attempted to provide an objective, quantitative analysis, 

synthesis and evaluation of the contemporary primary research in an effort to evaluate 

the “viability of the population effect of OME on young children’s language 

development” (p. 75).  He found markedly low effect sizes, which argue against the 

hypothesis that there is a large detrimental effect of otitis media with effusion on 

language learning in young children. However, he does recommend caution in 
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interpreting this finding, as it is possible that the effect of otitis media with effusion on 

language in young children although probably small is potentially important. The 

hearing loss associated with otitis media may affect different aspects of children’s oral 

language for example, speech perception, phonology and grammatical morphology 

rather than global language skills. As a result of undertaking this meta-analysis Casby 

(2001) recommended that a multifactorial approach to research in this area needs to be 

considered with attention being paid to factors such as hearing abilities and aspects of 

quality of life as well as individual differences. 

In a study which lends weight to a model including multiple risk factors, Roberts et al. 

(1998) found a modest correlation between both otitis media with effusion and hearing 

loss with several measures of language development at two years of age but when the 

quality of the home and childcare environments were considered in the analyses these 

specific relationships were not significant. Roberts et al. (1998) found a stronger 

correlation between the quality of home and childcare environments and otitis media 

with effusion and hearing loss than with language development. They suggest that the 

caregiver has a mediating influence which impacts on the child’s language 

development. They hypothesise that a child with a hearing loss resulting from otitis 

media with effusion is likely to be less responsive in interactions and may initiate 

interactions less often. In this situation the caregiver may not receive the necessary cues 

from the child to establish the kind of response that has been linked with optimal 

language learning (Roberts et al., 1998). A study by Vernon-Feagans, Emanuel, and 

Blood (1997) supports this by reporting that high quality day care may prevent any 

effects from chronic otitis media with effusion. But causality cannot be inferred from 

this study, which is that the hearing loss from otitis media with effusion caused 

differences in child rearing practices that then affects language abilities.  

A critical appraisal of databases and relevant references from the large body of literature 

in the area was undertaken by Butler and MacMillan (2001) in an attempt to determine 

if early detection of otitis media with effusion would prevent delayed language 

development. They reported that there was insufficient evidence to support attempts at 

early detection of otitis media with effusion before the age of four if the child was 

asymptomatic. They found inconsistent research outcomes with regard to the 

association between otitis media with effusion and delayed language development.  
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According to Vernon-Feagans (1999), following an analysis of recent research, it 

appears that the hearing loss associated with otitis media  “has a more pronounced 

effect on expressive language than on receptive language development” (p. 368). This 

could be due to less reliable measurement methods for receptive language or it may be a 

valid outcome. In a review of the literature Vernon-Feagans (1999) suggests that one of 

the major impacts of otitis media on school age children may be their lack of attention 

to language. It is possible this could manifest itself as inappropriate behaviour as a child 

who tends not to pay adequate attention to language may appear to ignore or confuse 

directions and interact inappropriately in social situations. It would appear appropriate 

for further research in this area to attempt to assess social skills as well as specific 

aspects of language such as syntactic knowledge in an attempt to identify possible 

deficits associated with conductive hearing loss. 

2.2.3.3 Impact of conductive hearing loss on cognitive development.  
According to Hasenstab (1987) interruption of the language learning process 

theoretically interferes with the acquisition of communication competence. However, it 

is not clear as to how much interference is needed before the required skills are not 

acquired successfully. Hasenstab (1987) also makes the point that a fluctuating, 

conductive hearing loss may make the acquisition of language skills and more complex 

cognitive abilities more difficult than they are for the child with a sensorineural loss 

because of the inconsistent auditory input. However, research in the area has produced 

mixed and frequently contradictory results (Paradise, 1997).  

In an attempt to examine the effect of otitis media in young children on intelligence as 

measured by standardized intelligence tests, Roberts, Burchinal, and Campbell (1994) 

found no effect from otitis media on the tests, not even in the verbal subtests of the 

Stanford-Binet, the McCarthy Scales and the Wechsler Primary Preschool Scales of 

Intelligence. Another study, this time trying to identify a link between otitis media with 

effusion during the first three years of life and various outcomes at twelve years of age 

again found that results did not support a long-term relationship between a history of 

otitis media with effusion and intellectual performance (Roberts, Burchinal, & Clarke-

Klein, 1995). Either persistent, early middle ear effusion causes small impairments in 

verbal aspects of cognition in certain children with histories of otitis media with 

effusion or there are unidentified, confounding factors that predispose children to both 
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otitis media with effusion early in life and to certain types of intellectual impairment 

according to Paradise et al. (2000). 

Roberts et al. (1998) suggest that the quality of home and child-care environments are 

strong factors which influence children’s overall development and in a study which 

examined the relationship between the hearing loss associated with otitis media with 

effusion and young children’s cognitive development they reported that either children 

in less responsive care giving situations are more likely to experience more frequent 

episodes of otitis media with effusion and the resultant hearing loss or that it is more 

difficult for care givers to be responsive and stimulating to children with more frequent 

episodes of otitis media with effusion. Roberts et al. (1998) maintain that their study 

does not indicate causality between hearing loss and lack of cognitive development.  

It is possible that although a relationship between otitis media with effusion and 

cognition was not found at three years of age it may become apparent later possibly 

because children become more responsive as they develop or “because certain 

impairments may emerge only at later ages” (Paradise et al., 2000, p. 1127). In fact, 

Bennett, Haggard, Silva and Stewart (2001) in a large, national, longitudinal study 

found the effect of otitis media with effusion on intelligence was statistically significant 

at ages eleven and thirteen. The effect was more evident for the verbal scale as 

expected. This study reported no difference in intelligence between groups of children 

at ten years of age. It is possible that a number of effects of otitis media with effusion in 

children do not become apparent until they are faced with a more complex world, 

possibly in their teen years when more complicated behaviours are expected of them 

academically and socially. 

2.2.4 Impact of Conductive Hearing Loss on Educational Sequelae 

It would be logical to assume that if children with a history of otitis media with effusion 

experience difficulties such as speech and language delay (Friel-Patti, 1990; Teele, 

Klein, Rosner, & The Greater Boston Otitis Media Study Group, 1984) then they would 

present with educational difficulties more frequently than the non-affected population 

(Wallace & Hooper, 1997). Psarommatis et al. (2001) maintain “most authors agree that 

early chronic conductive hearing loss due to otitis media with effusion can lead to later 

learning disabilities” (p. 208). However, this statement is not consistently supported by 
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the literature, which presents a confusing array of statistics but few significant 

conclusions (Northern & Downs, 1991).  

2.2.4.1 Impact of conductive hearing loss on children’s academic learning 
A number of studies have attempted to identify whether or not there is an impact on 

academic learning caused by conductive hearing loss resulting from otitis media with 

effusion. Dwyer (1992) surveyed the files of 301 primary school children from 

Preparatory Grade to Grade Six who presented in a private practice that undertook 

educational assessment. The files were examined for a history of hearing difficulties, 

including assessment of hearing and consequent advice or action. The results of this 

survey must be evaluated with some caution as all the children presented in a clinical 

setting because of learning difficulties and, as such, they represent a specialised group. 

However, the reduced phonemic sensitivity of the children with a history of otitis media 

with effusion was greater than expected. They had increased difficulty with tasks 

requiring phonemic sensitivity and the application of phonics knowledge. Dwyer (1992) 

suggests that further research needs to be carried out on children who have learning 

difficulties for an association with otitis media with effusion. It is possible too that the 

reduced phonemic sensitivity and application of phonics knowledge could lead to 

difficulties with spelling and reading. According to Lewis, Freebairn, and Gerry (2000) 

an association between early speech and language problems and later spelling 

impairment has not been established, however, they suggest that research indicates that 

children with early phonological disorders may be at risk for later spelling difficulties 

because of poor phonological awareness skills and a weakness in phonological coding 

in verbal memory. Allman (2002) suggests that the spelling stages of young children 

with varying degrees of hearing loss have not yet been thoroughly explored. This could 

be relevant when examining the spelling skills of children who have experienced a 

fluctuating conductive hearing loss and it would appear that by the teenage years 

spelling difficulties would be obvious. 

In an effort to examine the relationship between a history of otitis media with effusion 

and related hearing loss during the first four years of life and later language and 

academic achievements Roberts, Burchinal, and Zeisel (2002) reported that by the 

second year of school there was no significant relationship between the earlier hearing 

loss and later academic skills in reading or word recognition, expressive language and 

mathematics achievement. They found that a child’s home environment was more 
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predictive of academic achievements than an early conductive hearing loss. However, 

the second year of school appears early to be identifying later language and academic 

achievements as it is possible that problems will not have emerged by this stage in the 

children’s academic life. Augustsson and Engstand (2001) looked for long-term 

differences in academic achievements between children with and without a history of 

middle ear disease in Sweden where, they report, the treatment for otitis media has been 

stable, of high penetration into the community and unchanged for twenty years. As a 

result the majority of children whose history of the disease indicated the need for 

tympanostomy tubes had them inserted. In a study involving over 2 000 children they 

found a slight tendency for children with a history of otitis media to have lower grades 

at school, however the differences were not statistically significant. They suggest that a 

difficulty with this study is that they do not know if parents with higher educational 

levels tend to seek and obtain treatment for their children more frequently. They 

identified this as a possible confounding factor in this study.  

In the Dunedin Study, a long term research programme, Bennett et al. (2001) found that 

some effects of otitis media with effusion on children’s reading can be shown under 

some circumstances. They reported that at age thirteen reading and spelling appeared to 

be negatively influenced by a history of otitis media with effusion. They found that 

there was at least a two-year delay in reading scores for children with persistent otitis 

media with effusion in childhood compared with children with normal ears. Bennett et 

al. (2001) suggest that the causal pathway from early otitis media with effusion to 

reading effects is unclear, however they do suggest that a possible association is less 

efficient phonological coding in short term memory, which is a predictor of early 

reading ability. But this does not necessarily suggest the cause of the long term effect, 

although they suggest it may be associated with an aspect of identity and motivation 

which reasserts itself with age (Bennett et al., 2001).  

Following a review of nineteen studies which attempted to find a relationship between 

otitis media and academic achievement, Wallace and Hooper (1997) came to the 

conclusion that there “may be a modest effect of OM on academic skills, with the effect 

somewhat stronger for language-based skills such as reading, spelling, and written 

language” (p.177). They found that few of the studies included other variables such as 

parental education and intelligence or the quality of the care-giving environment, which 

could have explained the relationship between otitis media and academic achievement. 
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They also noted that the studies examined did not look for an effect related to the 

duration of time the children had the disease, that is whether or not the disease had 

resolved by the age of three or continued on into the preschool and early school years. 

2.2.4.2 Impact of conductive hearing loss on children’s social development 
The Australian Conductive Deafness Association Inc. maintains that children with 

fluctuating, conductive hearing loss are often identified by their behaviour. This 

behaviour includes poor concentration and attention, disobedience, irritability and poor 

social skills. The consequences of otitis media may even contribute to behaviours that 

fit nine diagnostic criteria for Attention Deficit Disorder described by Howard (1995). 

Dermody (1992), at the First National Conference on Childhood Fluctuating, 

Conductive Deafness/Otitis Media, addressed issues related to middle class urban 

children and focused on the possible language consequences of middle ear problems. He 

suggested that there is evidence for developmental problems associated with otitis 

media with effusion including speech perception, attention and behaviour problems as 

well as speech production problems. Bench and Harrold (1995) suggest that because the 

child is disadvantaged in learning situations that require auditory attention and 

comprehension, other problems develop such as metalanguage problems that lead to 

learning problems and social and behavioural problems.  

In another study, in the USA, designed to examine children’s behaviours, Feagans et al. 

(1994) found that toddlers with histories of otitis media displayed less attention during 

book reading activities and were more often found playing alone. These children were 

also rated by their mothers as being more distractible and nonattentive than toddlers 

without histories of otitis media with effusion. Vernon-Feagans (1999) reported from 

the literature that parents and teachers of children with histories of chronic otitis media 

found them to be more easily distracted, less independent, and off task more frequently 

and attending less to the teacher during classroom instruction than children without 

similar histories of the disease. This finding of inattention and lack of task orientation in 

early school age children was not found by Minter, Roberts, Hooper, Burchinal, and 

Zeisel (2001) in a study that required parents, teachers and clinicians to report on 

children’s attention and behaviour in the first six years of life.  However, it had a small 

sample size and as attention-related behaviours are difficult to measure, different 

attention measures can lead to different results (Minter et al., 2001). These authors also 
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suggest that deficits in attention may be more readily measured in older children 

because demands for attention increase, as children grow older. 

Only a few studies have considered whether behavioural sequelae of otitis media 

continue into the teenage years. Bennett et al. (2001), using a large cohort and a 

longitudinal design (the Dunedin Study), collected information from parents and 

teachers on behaviour problems as well as self-reported behaviour problems from the 

students in the study. The most significant finding was parent-reported inattentive 

behaviour at ages eleven, thirteen and fifteen as well as some antisocial behaviour and 

hyperactivity at age fifteen. Teacher-reported behaviour problems were associated with 

a history of otitis media included antisocial, neurotic and inattentive behaviours at age 

thirteen but hardly any at age eleven. In this study most children were found to be free 

of otitis media by age nine using tympanometry. It appears that there is the possibility 

of a relationship between early lack of attention as reported by some studies and later 

behavioural problems in teenagers.  

2.2.4.3 The implications of noise in the learning environment  
“Consistent auditory input and an optimal listening environment are essential to the 

development of the cognitive, linguistic, academic, and social skills that are associated 

with achievement in school” (Eriks-Brophy & Ayukawa, 2000, p. 324). However, 

classrooms are typically noisy and reverberant places (Berg, 1987) and this situation can 

make it difficult for students with mild, conductive hearing loss to listen and learn.  

Auditory localization and the ability to hear signals at unfavourable signal-to-noise 

ratios rely on the processing of interaural cues so if the processing of these cues is a 

problem for children with histories of otitis media with effusion “it is reasonable to 

assume that such children would potentially be at a disadvantage in noisy classroom 

situations” (Hall et al., 1997, p. 104). Such a child would find it difficult to attend to the 

teacher’s voice in the presence of a competing sound, such as another child’s voice or 

sounds from outside the classroom. Madell (1999) suggests that when children have 

difficulties with speech recognition in an environment with competing noise, for 

example a classroom, it can affect learning in that situation. Children with a mild 

conductive hearing loss are at greater risk of developing learning problems when they 

are in a classroom in which they cannot adequately hear either the teacher or the other 

children in the class (Nelson & Soli, 2000). This can also affect their behaviour, because 
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when students cannot listen effectively in school, they find it difficult to stay on task in 

the classroom (Berg, 1993). Listening to auditory information requires a great deal of 

effort and concentration. If the signal is hard to hear, young children in particular, 

become irritated and “tune out” when they should be listening (Kaderavek & Pakulski, 

2002). If children do not develop the ability to listen in noise until they reach the 

teenage years as claimed by Kaderavek and Pakulski (2002) then possibly high school 

students with a previous history of conductive hearing loss in childhood may have even 

more difficulties than previously thought. 

The causes of excessive noise in classrooms may include acoustic problems and the 

vocal characteristics of teachers. According to Berg (1993) acoustic problems involve 

weakness and fall of speech energy with distance (for example, distance between 

teacher and student); loss of speech energy from scattering, absorption and direction; 

room modal interference; improper reflective surfaces, echoes, and reverberation; and 

excessive noise. Teachers with particular vocal characteristics (such as a loud voice or a 

strained, hoarse voice) can also contribute to problems of auditory discrimination in the 

acoustical environment.  

Nelson and Soli (2000) reported that frequently noise levels in unoccupied classrooms 

were 10 - 15dB higher than those recommended by the American Speech Language-

Hearing Association (30 dBA established by ASHA, 1995). They suggest that quiet 

classrooms are currently rare. One reason for this is that modern views of learning 

which are based on theories such as social constructivism, rely heavily on social 

interaction in the classroom (Woolfolk, 2001). They encourage students to engage in 

group problem solving and discussions with frequent interaction between various 

students as well as between students and teachers. This can result in increased levels of 

noise from the student’s voices, which may or may not be moderated by the acoustical 

features of the classroom. According to Rittner-Heir (2000) children with mild hearing 

impairments are at risk of not learning in classrooms with poor acoustics. 

In a study designed to investigate the benefits of amplifying the speech signal in 

classrooms of Inuit students, many of whom had a conductive hearing loss, Eriks-

Brophy and Ayukawa (2000) found that speech intelligibility scores increased in the 

amplified conditions for students with and without a hearing loss. They also recorded 

improved on-task behaviour and improvements in attending behaviours in students. 
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Research by Cowley (1996) suggests that teachers are not sufficiently knowledgeable 

regarding the indicators of hearing difficulties and she suggests that it cannot be 

assumed that they are able to implement appropriate teaching and learning strategies, 

including noise reduction in the learning environment, if such a difficulty is suspected. 

The implications of this are that children with mild, fluctuating conductive hearing loss 

are not typically identified by teachers and their learning and teaching environment is 

not necessarily conducive to their being able to hear what is said in the school 

environment. It is possible that modern teaching and learning philosophies and 

environments put children who experience episodes of otitis media with effusion at risk 

of developing a learning delay because of the unsuitability of the school environment. 

Children in this situation could be expected to continue to experience difficulties 

through their academic career.  

2.3 Otitis Media – Implications of the Research 

The Agency for Health Care Public Policy and Research (AHCPR) (Stool et al., 1994) 

identified 101 published articles on otitis media with effusion: seventy one contained 

original data and thirty were review, anecdotal or theoretical articles, however none 

reported randomised, controlled clinical studies. After further examination of the 

research AHCPR reported, “taken as a group, the principal characteristic of the twenty 

one ‘suboptimal’ studies was the presence of inconclusive and often contradictory 

results. Meta-analysis of the fourteen adequate studies was not possible because of the 

marked diversity of measurement tools used for outcome assessment, as well as a lack 

of uniformity in the ways in which the data were presented” (p.2). Adequacy included 

“attention to the rigour of the experimental design, sample characteristics as they relate 

to the target population of this Guideline and statistical analysis” (Stool et al., 1994, p. 

2). This examination of research studies in the field of otitis media with effusion 

suggests that it is difficult to design a study that adequately accounts for the many 

variables associated with it.  

According to Roberts (1994) high quality descriptive research studies are essential to 

identify the long-term effects of hearing loss as a result of otitis media with effusion and 

a number of researchers in the field, including Roberts, regard prospective designs as 

preferable. In an effort to address this issue Roberts et al. (1994) studied a cohort of 

fifty-five children aged from birth to eight years of age using a prospective design. All 
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the children were from socioeconomically disadvantaged backgrounds and all attended 

a research day care program until they were five years old and then attended elementary 

school. While they participated in the long-term program the children’s health status 

was monitored daily by nurses. Early medical intervention, when required, was part of 

the program. They found in this study that although otitis media with effusion during 

the first five years of life was not related to intellectual development or academic 

achievement it was related to negative ratings by teachers of the children’s attentional 

skills. An analysis of this research project reveals that the cohort was not typical of the 

normal population because of the strong emphasis on medical intervention. It is possible 

that this cohort did not have typical histories of otitis media with effusion. In this type 

of research methodology it is not possible, for ethical reasons, to refuse to intervene if 

medical intervention is required. However, it does suggest that the children’s middle ear 

problems would have been attended to at an earlier stage than if they had not been 

checked daily by nurses. It is clear that there are problems with the use of a prospective 

design. Another feature of the Roberts et al. (1994) study was that it examined children 

only until they were eight years of age and it is possible that older children could 

provide further information into the long-term effects of otitis media with effusion on 

learning and behaviour. 

Perhaps because of the difficulties associated with designing research in this area, 

Casby (2001) suggests that the results of numerous studies have resulted in confusion in 

the field with regard to the short and long-term effects of the fluctuating, conductive 

hearing loss caused by otitis media and as a result, inappropriate statements and 

intervention practices have been put in place in an effort to overcome the perceived 

effects of the hearing loss associated with the disease. Researchers do suggest that it 

appears likely that most children overcome the effects of this disease (Vernon-Feagans, 

1999), however some children clearly do not and continue to suffer the effects in 

various aspects of their development. In order to be able to identify those children who 

are at risk, early identification and intervention are useful goals.  

This leads to a further problem in designing research studies in the area. The pattern of 

the disease involves taking into account the age of the child at the onset of the disease as 

well as the degree of persistence and recurrence of the disease. Many studies use 

experience with otitis media as the proxy for hearing loss (Vernon-Feagans, 1999) 

which results in a limitation in design of the research. However, an alternative such as 
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accurate measurement of the hearing loss associated with otitis media is frequently 

difficult, prohibitively expensive and not “feasible in the recent past or foreseeable 

future” (Paradise et al., 2000, p. 1128). Using tympanostomy tubes as another proxy for 

prior experience of hearing loss may be an appropriate methodology because these are 

usually inserted in children with a significant, persistent and/or recurrent history of the 

disease. 

Roberts et al. (1998) suggest various reasons why the research is clouded regarding the 

outcomes of the hearing loss associated with otitis media with effusion. They suggested 

that because few studies have seen hearing loss as an independent variable rather than 

as the predictor variable, it limits their design. This is supported by Vernon-Feagans et 

al. (2002) who suggest that if previous studies had been looking for interactions rather 

than main effects they may have found some. Another factor is that they have failed to 

recognize recent models of child development, which are transactional, multifactorial 

and emphasize the importance of the care-giving environment. In addition, in many 

studies, language has been measured in broad terms that may not be sensitive to the 

specific effects of a mild, fluctuating, conductive hearing loss. The final reason Roberts 

et al. gave was that it is possible that there are certain periods of development that are 

particularly sensitive to language difficulties, for example, during the first year of life 

when children are acquiring the sound symbol associations of their native language. 

Overall, as Casby (2001) has said, the research has produced results of a controversial 

and contradictory nature which have seen “earnest, though preliminary statements such 

as ‘delays are reported in language learning…. Academic achievement may be 

reduced….” (Casby, 2001, p. 66). Although it would be useful to be able to predict the 

degree of difficulty a child will have based on the frequency and duration of episodes of 

otitis media with effusion such a concept is too simplistic (Butler & MacMillan, 2001). 

It is "more likely that any deleterious outcomes associated with hearing loss and otitis 

media with effusion will vary from individual to individual, with audiologic and 

otologic factors interacting in combination with numerous other variables that are 

unique to each child and his or her circumstances" (Gravel & Nozza, 1997, p. 64). 

Klein (2001) agrees with this when he argues that the effects of otitis media may be 

more substantial in some children than others and that current studies are aiming to 

develop criteria for those children who are most likely to be affected by the hearing loss 

accompanying otitis media. 
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Shriberg, Flipsen, et al. (2000) discuss this in terms of the appropriateness of using a 

multifactorial model to examine the effects of early, recurrent otitis media to later 

communicative styles and impairments. They suggest there is further support for a well-

developed multifactorial model because the sequelae of otitis media with effusion 

appear to “depend on complex associations among child and environment variables” 

(Shriberg, Friel-Patti, Flipsen, & Brown, 2000, p. 116). Vernon-Feagans (2002) agreed 

with this and adopted the Cumulative Risk Model/Interaction Model, in which the 

child’s early social environment is seen to contain a variety of  moderators which will 

interact with the hearing loss from otitis media and influence outcomes for the child. 

These include the type of daycare and quality of interactions with adults as well as noise 

in the environment. Although Augustsson and Engstand (2001), in a study in Sweden, 

failed to find an association between the prevalence of otitis media and social class it is 

clearly possible that families with effective communication behaviours may moderate 

the effects of the disease. 

According to the AHCPR Panel (Stool et al., 1994), a key issue in research into otitis 

media with effusion is the association of this condition with long term adverse effects 

on speech and language development, learning and behaviour. There is some argument 

that children’s attention skills are affected by a history of conductive hearing loss, 

which in turn may influence their behaviour but so far this has been based mainly on 

theoretical suppositions rather than research findings. They maintain that little is known 

about the effects that fluctuating, conductive hearing loss can have on the long-term 

outcomes in learning and behaviour for otherwise normal children.  

Augustsson and Engstand (2001) suggested that another way to study long-term effects 

is to study educational outcomes in populations and since otitis media is more prevalent 

in boys than in girls, according to some reports (Augustsson & Engstand, 2001), gender 

needs to be controlled for as a confounding factor in studies related to this topic. 

Furthermore, Shriberg, Friel-Patti, Flipsen, and Brown (2000) in a discussion of the 

research in the field of otitis media with effusion suggested, “effect sizes of as little as 

one-third standard deviation are accepted as a legitimate clinical concern for long-term 

effects” (p. 100). 

This discussion has raised a number of issues, especially from recent researchers in the 

field, which need to be considered when undertaking further work in this area. It is clear 
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that research design is seen as a major problem incurring frequent criticisms. Another 

issue is related to the identification and measurement of conductive hearing loss and a 

further issue is related to what aspects of learning and behaviour are examined. For 

example, measuring language in broad terms has produced little in the way of positive 

results and rather than trying to measure the broad topic of “language”; particular 

aspects of language such as auditory processing, auditory discrimination, acquisition of 

meaning (comprehension), syntax usage, or visual processing might be addressed. 

Further issues are related to the ongoing development of an appropriate model to 

explain the impact of mild hearing loss that incorporates both the child’s development 

and environment.  

2.4 Otitis Media – Implications for this Study 

2.4.1 Three Areas of Need 

From the literature, three specific issues for research with regard to the effects of otitis 

media on learning and behaviour have informed the study. Firstly, Section 2.1 (Otitis 

media – the disease) demonstrated that the prevalence and incidence of otitis media are 

increasing. On an international basis the incidence of otitis media is increasing (Daly et 

al., 2002) in part due to medical factors such as increasing resistance to antibiotics 

caused by their excessive prescription and social factors such as increased attendance by 

children at child care centres. Although it is well documented that otitis media and its 

sequelae have serious repercussions for children with specific ethnic heritages such as 

the Australian Aboriginal and the Inuit population, there is evidence to suggest that this 

problem also affects many children who are from non-Aboriginal families living in 

urban areas in Australia (Al-Yaman et al., 2002). Therefore, a study was required which 

considers the impact of the disease and its sequelae on Australian children of non-

Aboriginal heritage. 

Secondly, the research canvassed in Section 2.2 (Otitis media – the sequelae) 

demonstrated that numerous studies have examined the effects of otitis media with 

effusion on young children, particularly from a medical and language development 

perspective (Roberts et al., 1997). However, to date, the results of this research have 

been inconclusive (Casby, 2001) so that despite the numerous studies that have been 

undertaken to identify the sequelae of otitis media, it is evident that knowledge is still 

lacking regarding the possible long-term effects of otitis media with effusion on 
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students’ learning and behaviour in educational settings. In Australia, research is needed 

to identify and describe the sequelae of otitis media, particularly in high school students, 

for areas such as academic learning and behaviour, including social skills, at school. 

This study was designed to explore the impact of conductive hearing loss from otitis 

media with effusion on the learning and behaviour of students in the secondary school 

setting. 

Finally, the discussion of the research in Section 2.3 (Otitis media – implications of the 

research) noted problems associated with the research in the field, in particular 

problems with various research designs and the difficulties associated with the 

consistent measurement of fluctuating conductive hearing loss in children. It discussed 

some alternative possibilities with regard to pursuing research in this area. Although 

prospective studies would appear to be more appropriate than studies using alternative 

designs, and indeed researchers have been strong in their support for prospective 

designs (Roberts & Wallace, 1997; Vernon-Feagans, 1999), the problem with 

prospective studies is that, for ethical reasons, in a study using a prospective design, if a 

child is found to be experiencing symptoms suggestive of an episode of otitis media, 

medical intervention must be provided. It is not possible to refuse medical attention 

when disease is discovered during the course of research and this provision of medical 

treatment is likely to affect the natural course of the disease, and therefore any 

subsequent sequelae. The outcome would likely be a reduction in the duration and 

frequency of the episodes of otitis media experienced by children in prospective studies. 

The result of this is that the population being studied no longer remains typical because 

of the early treatment intervention. A further issue the literature review demonstrated 

was that different interpretations and definitions of the disease lead to problems in 

diagnosing and measuring its impact. Therefore, in order to study the possible long-term 

effects of the hearing loss associated with otitis media with effusion, it was decided that 

a retrospective design would be appropriate because episodes of otitis media would not 

be subject to early discovery and subsequent intervention as a result of the research 

process. Clearer evidence might then be obtained about the long-term effects of otitis 

media in adolescent learning and behaviour. 

2.4.2 Focus of the Study

On the basis of the previous research and identified areas of need, it was determined 

that an Australian study was required to examine the possible long-term effects of the 
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mild, fluctuating, conductive hearing loss caused by otitis media with effusion on 

learning and behaviour. This study, therefore, has been designed to explore the 

following research questions: 

1. 	Do students who have had a history of otitis media with effusion in early 

childhood have continuing problems with learning and school achievement 

through to adolescence? 

2. 	Do students who have had a history of otitis media with effusion in early 

childhood have continuing problems with behaviour, including social skills, in 

school through to adolescence? 

The research design is further elaborated in Chapter 3, where the research methodology 

employed to address these questions is discussed. The Analyses of the results and 

discussion follow in Chapters 4 and 5. Chapter 6 summarises the outcomes of the 

research and implications for future practice and future research. 
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Chapter 3 


Method 


As the purpose of this study was to identify the effects of otitis media on learning and 

behaviour, information on otitis media history, learning and behaviour was required. 

Parents and caregivers were identified as the most appropriate sources of information 

relating to medical history. As previously discussed in Chapter 2, Section 2.4.2 – Aims 

and Significance of the Study, prospective studies, although appearing to be more 

appropriate than studies using alternative designs, have their own problems. A 

prospective design requires that if a child is found to be experiencing symptoms relating 

to otitis media, then for ethical reasons, medical intervention must be implemented. As 

a result the research outcomes may be compromised due to a reduction in the duration 

and frequency of the episodes of otitis media experienced by children in prospective 

studies. Therefore a retrospective design was found to be appropriate for this study. 

Another reason for implementing this design was that as the long-term impact of otitis 

media with effusion was a focus of the study it would have required a minimum of 

fourteen years to record the students’ experience of the disease from birth to this age 

and the resources were not available to do this. 

The use of a retrospective design requires the collection of data relating to episodes of 

otitis media. Although it is clear from the literature that parents are not reliable at 

assessing changes in hearing level in their children (Rosenfeld et al., 1998) it can be 

expected that they would be reliable in providing data relating to their own child’s 

middle ear infections because of their memories of the pain from the infections which 

produces a miserable child, restless nights, possible parental time off work and visits to 

medical practitioners. A questionnaire of relevant questions for parents enabled them to 

document their child’s experiences with otitis media and possible subsequent hearing 

loss. 

Data regarding the learning and behaviour of students in high school are available from 

a number of sources. School identifiers include teacher-produced academic term reports 

and school files containing information regarding students’ behaviour including records 

of detentions. Parents, teachers and the students themselves are further sources of 

information regarding learning and behaviour and further data can be obtained by 
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administering appropriate tests to students. In this study, a combination of these sources 

and data were used in order to provide the most comprehensive information about 

students, given restrictions such as resources and privacy.  

3.1 Method 

3.1.1 Ethical Procedures 

Permission to undertake the study was obtained from the Human Research Ethics 

Committee at Griffith University and from the participating school.  

3.1.2 The Setting 

The study was undertaken within a single school, which is situated in a bayside suburb 

on the outer edges of Brisbane, Queensland, Australia. It was established in 1988 with 

currently just over 1,000 students enrolled from Preschool to Year 12. The primary 

school includes Years 1 to 7, the secondary school includes Years 8 to 12, and all year 

levels are located on the one campus. There are 120 students in each of the secondary 

year levels. Geocoded information for 1999, based on the relative socio-economic status 

for every family with children attending the school by address, gives the school an 

average socio-economic rating of 102 (average = 100, SD = 7.08) (School Headmaster, 

personal communication, December 6, 2002).  

The school is a non-government, coeducational, fee-paying school and is a member of 

the Association of Independent Schools of Queensland Inc. (AISQ). The curriculum is 

government-approved by the Queensland Curriculum Authority (Queensland Studies 

Authority) and all teachers are registered with the Queensland Board of Teacher 

Registration. The school represents itself as having a distinctively Christian emphasis 

while at the same time it aims to provide a well-grounded general education; foster 

students' moral and spiritual development; provide students with pastoral care; promote 

discipline; cater to the needs, aptitudes and interests of the individual student; develop 

strong home-school partnerships; and achieve the best possible outcomes for all 

students (The Association of Independent Schools of Queensland, 2002). 

A major reason for selecting the school was that it was sufficiently large to provide 

access to an appropriate number of students for the study. Its independence and the 

autonomy of its governing body ensured that the process for gaining permission to 

undertake the research was straightforward, while its coeducational status ensured that 
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both girls and boys could be included in the study. As all Year (grade) levels are on the 

one campus, access to previous learning and behaviour records of study participants was 

a possibility if the students had attended this school for their primary schooling. A 

further positive factor was that the school’s administration and a number of the teaching 

staff had previously expressed professional interest in the thesis question. 

3.1.3 Terminology Used in This Study 

The terminology and definitions used by Bluestone, Gates, et al. (2002) to describe 

otitis media have been used in this study to discuss ear conditions and their sequelae. 

However, the non-medical literature tends to refer to otitis media as ear infection or 

middle ear infection. For example, the Plain Language Summary of the Systemic 

Review on the Management of Otitis Media (Middle Ear Infections) in Aboriginal and 

Torres Strait Islander Populations (National Aboriginal Community Controlled Health 

Organisation, 2001) uses the term middle ear infection to refer to conditions such as 

otitis media and otitis media with effusion. Ear infection and middle ear infection are 

terms widely used by general practitioners and parents in Queensland as well as in other 

countries such as the United States to label a variety of conditions relating to disease in 

the middle ear.  

In the literature, tympanostomy tubes are referred to using a variety of terms including 

ventilation tubes, pressure equalization tubes and grommets. In Queensland, the term 

"grommet" is widely used by parents, students and teachers as well as the medical 

profession when referring to tympanostomy tubes.  

In Queensland it would be appropriate to use the terms “ear infection” or “middle ear 

infection” in materials presented to parents, students and teachers when referring to 

otitis media and the term "grommet" to refer to tympanostomy tubes. These terms are 

used in the reporting of outcomes for the study. 

3.1.4 Participant Selection 

According to the literature students in their early high school years (i.e. approximate 

ages between thirteen and fifteen years) have generally ceased experiencing episodes of 

otitis media (Klein, 2001), however, the memory of episodes of the disease are 

sufficiently recent that parents can still recollect them. By collecting data from students 

who have experienced the disease, and with apparent differences in severity it will be 
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possible to identify whether there are different trends in their learning and behaviour 

compared with data collected from students who did not experience the disease. Impact 

could be examined by comparisons of a group who had had no experience with otitis 

media with effusion at any age, a second group who had had experience with the 

disease and a third group who had also had experience with the disease and who also 

had tympanostomy tubes inserted at an earlier age. A range of materials was developed 

in order to select appropriate students for participation in the study. 

3.1.4.1 Letter to parents and permission form 
A letter was written to parents explaining the purpose of the study and the process to be 

undertaken for the collection of data (see Appendix A1). It also explained that 

permission to undertake the study had been obtained from the appropriate authorities 

and it invited parents or guardians to agree to allow their student to participate in the 

study. To indicate their willingness to do this they were requested to complete an 

attached permission form and return it to the school (see Appendix A2).  

3.1.4.2 Parent questionnaire 
The Parent Questionnaire and Survey Form was a two-part document (see Appendix 

A3). The first part of the document, the Parent Questionnaire, was designed to collect a 

variety of information from parents. This information included the students’ history of 

ear disease and any hearing testing that may have been undertaken as well as their 

school history and some socio-economic data. 

The Parent Questionnaire consisted of fourteen questions most of which required 

Yes/No answers. A number of questions also had room for and requested additional 

information if it was available. Questions 1 to 8 were designed to elicit the ear history of 

the student including if they had ever had grommets (tympanostomy tubes) inserted and 

available information about their hearing status. Questions 9 to 14 were designed to 

obtain data about the student’s school history including the number of schools attended 

as well as relevant socio-economic data such as the most frequent occupation of the 

primary caregiver. Questions were also included relating to first language and cultural 

heritage. 

Three questions were used for initial selection of students for inclusion in the study. 

They were: 
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Question 7 – Have you ever taken your student for a hearing test? If so what was the 

result? 

An answer indicating the student had a sensorineural hearing loss would eliminate that 

student from the study as a confounding factor because the characteristics and 

implications of this type of hearing loss are distinctly different from the hearing loss 

associated with otitis media with effusion (Gravel & Nozza, 1997).  

Question 10 – Is English your student’s first language? 

An answer indicating that English was not the student’s first language was used to 

eliminate that student from the study as a confounding factor because it is possible that 

students with English as their second language may be affected on the scholastic 

measures due to language background.  

Question 14 – Does your student have an Aboriginal &/or Torres Strait Islander 

heritage? 

An answer indicating the student has an Aboriginal &/or Torres Strait Islander heritage 

would eliminate that student from the study as there is evidence that students with this 

heritage (although not necessarily in urban contexts) may have specific problems 

associated with otitis media with effusion and its sequelae. It is also acknowledged that 

a considerable body of research has been undertaken for students with an Aboriginal 

&/or Torres Strait Islander heritage and therefore to include students with this heritage 

would replicate research by others such as Boswell & Nienhuys (1996) and the National 

Aboriginal Community Controlled Health Organisation (2001) and would also divert 

the research from the intended focus. It was recognised that even a small number of 

indigenous students could confound the results. 

Students selected to participate in the study were then allocated to one of three otitis 

media groups on the basis of parental answers to the following three questions: 

Question 1 – Has your student ever had an ear infection? 

Question 2 – Did your student have one or more ear infections? 

Question 3 – Has your students ever had grommets inserted? 
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Questions 3 to 8 related to ear history and provided further information about students’ 

hearing and medical history. 

The remaining questions on the Parent Questionnaire gathered information pertaining to 

socio-economic data such as parental occupation and data about the student’s previous 

school experiences such as grade repetition, and number of schools attended. 

The Parent Survey Form, the second part of the document, was designed to provide 

information about the students’ learning and behaviour from the parents’ perspective. 

Parents responded to questions about their student compared to those of other students, 

focusing on the learning areas most related to aural communication of reading and 

spelling and behavioural aspects such as homework completion and attention in class. 

3.1.4.3 Return of questionnaires 
At the selected school, students in Years 8 and 9 participate in Form classes for a short 

time at the beginning of each day. These classes, each consisting of about fifteen 

students, are conducted by designated Form Teachers who undertake a pastoral role 

with the students in their form class. As classes are small, the Form Teachers generally 

know the students on an individual basis. This situation is conducive to sending material 

home via the students and having it returned. In their Form classes, all students in Years 

8 and 9 at the school were given an envelope containing an explanatory letter, a 

permission form, the Parent Questionnaire and Survey Form (see Appendix A1 - A3) 

with instructions to take it home and give it to their parents or guardian. The 

explanatory letter requested that the permission form and accompanying Parent 

Questionnaire and Survey Form be returned as soon as possible. During the following 

week, Form Teachers consistently reminded students to return their materials. Two 

hundred and forty envelopes were distributed and 133 were returned, a return rate of 

55.3%. Of the returned materials a number were blank, some were partially completed 

but without a signed permission form, and the remainder were fully completed and 

included a signed permission form. Table 3.1 shows the composition of the returned 

parent questionnaires. While a higher return rate is desirable unfortunately no control on 

this existed. Noted later, the focus of the study was on comparing learning and 

behaviour outcomes for students with different otitis media classifications. While as 

large a sample as possible was desirable, a representative sample of students in this 

school was not critical to the design. 
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Table 3.1 Composition of Returned Parent Questionnaires 

Questionnaires n % 
Questionnaires distributed 240 100.0 
Questionnaires returned 133 55.3 
Returned: completed, with consent 107 44.5 

completed, without consent 7 2.9 
blank 19 7.9 

3.1.4.4 Selection of participants for the study 
The participants for the study were students enrolled in Years 8 or 9 and aged between 

12 years 1 month and 15 years 5 months of age. The majority of cases of otitis media 

with effusion occur in children before the age of six (Murphy & Blogg, 1995) so 

choosing students in Years 8 and 9 made it possible to identify participants who had 

experienced episodes of otitis media with effusion a number of years previously but 

sufficiently recently so that the parents, guardians and students could still remember 

these episodes. Because the students had all been at school for at least seven years 

significant aspects of learning, achievement and behaviour could be assessed.  

3.1.4.5 Allocation of participants to otitis media groups. 
Responses on the returned Parent Questionnaires were used to select specific students 

for inclusion in the research project. For this stage only the questionnaires that included 

signed parental consent for the students to participate in the project were used. The first 

step was to examine the parents' answers to Questions 7, 10 and 14. In response to 

Question 7 (Have you ever taken your student for a hearing test? If so what was the 

result?) two students were excluded from selection as the parents reported that their 

student had a sensorineural hearing loss. A negative answer to Question 10 (Is English 

your student’s first language?) and an affirmative answer to Question 14 (Does your 

student have an Aboriginal and/or Torres Strait Islander heritage?) was the reason for 

excluding another two students from the study. Table 3.2 shows that as a result of this 

process four students were not included in the study. The study, therefore, does not 

examine the impact of otitis media on students with a sensorineural hearing loss, 

students who have English as their second language or students with an Aboriginal 

and/or Torres Strait Islander heritage. 
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Table 3.2 Rejection Rates for Returned Questionnaires 

Questionnaires n % 
Questionnaires returned completed 107 100.00 
Reason for rejection: 
     Sensorineural loss  2 
     English as a second language 
     Aboriginal /Torres Strait Islander 

Response to Question 2 

1 
1 

26 
Total number of questionnaires rejected 30 28.03 
Questionnaires accepted 77 71.96 

The second stage in selecting students for inclusion in the study involved an 

examination of the parents’ replies to Questions 1 and 2. Question 1 asked parents to 

indicate if the student had experienced ear infections. Students whose parents recorded 

zero episodes of ear infection were chosen as a control group, unless excluded for one 

of the above reasons. Parents who answered ‘yes’ to Question 1 were directed to 

Question 2 in which they indicated the number of ear infections the student had 

experienced at various ages, that is before three years of age, between the ages of four 

and five, during primary school years and recently, during the last two years. Parents 

did this by marking either “1-3” or “more than 4”. However, a significant number of 

parents specifically circled “1”. This reply had not been anticipated. In order to 

maximise reported otitis media frequency among the groups 26 students whose parents 

nominated one event were not included in the study, as this may have confounded 

results in comparison to the control group with a zero frequency of otitis media events. 

With hindsight it may have been better to have options “0-1”, “2-3” and “4 or more”. 

Thus all students in the study with a history of otitis media with effusion had 

experienced more than one ear infection according to their parents or guardians. A total 

of 77 students were included in the study. 

Therefore, following an analysis of all responses to Question 1 (Has your student ever 

had an ear infection?), and then Question 5 (Has your student ever had grommets 

inserted?), the selected students were placed in one of three otitis media groups. The 

three otitis media groups were: 

a) Non-OME/Non-Grommet Group: students with no history of otitis media with 

effusion or tympanostomy tubes insertion: n = 28 
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b) OME/Grommet Group: students with a history of otitis media with effusion and had 

tympanostomy tubes inserted when they were younger: n = 17 

c) OME/Non-Grommet Group: students with a history of otitis media with effusion but 

had never had tympanostomy tubes inserted: n = 32 

The number of students in each of the three otitis media groups is shown in Table 3.3. 

The OME/Non-Grommet Group was the largest with 41.6% (n = 32) of the students. 

The second largest was the Non-OME/Non-Grommet Group with 36.4% (n = 28) of the 

students and the smallest group was the OME/Grommet Group with 22.1% (n = 17) of 

the students. Although the OME/Grommet Group was the smallest in number all 

students who were reported in the parent questionnaire to have had tympanostomy tubes 

were included in the study unless they were excluded for reasons previously described. 

As a further check, results showed that all students reported by parents to have 

experienced episodes of ear infections had been prescribed antibiotics (in response to 

Question 4 “ Has your students ever been given antibiotics for ear infections?”). 

Table 3.3 Students by Otitis Media Group 

Otitis media group n % 
Non-OME/Non-Grommet Group 28 36.4 
OME/Grommet Group 17 22.1 
OME/Non-Grommet Group 32 41.6 
Total 77 100.0 

3.1.5 Participant Profile 

3.1.5.1 Demographic data 
Students included in this study are therefore members of a number of groups - year 

level, gender and hearing status. The students were members of two early secondary 

year levels, in Queensland known as Year 8 and Year 9. Table 3.4 presents the number 

of students by year level and gender. Approximately half of the students were in Year 8 

and half were in Year 9. Table 3.4 shows that there were more girls (59.7%) than boys 

(40.3%) included in the study. 
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Table 3.4 Students by Year Level and Gender  

Descriptor n % 
Year level Year 8 38 49.4 
n = 77 Year 9 39 50.6 
Gender Girls 46 59.7 
n = 77 Boys 31 40.3 

Table 3.5 shows that when the otitis media groups are cross tabulated with gender there 

were more girls than boys in each of the otitis media groups. In the OME/Grommet 

Group there were five boys whereas there are 17 girls in each of the other two groups.  

Table 3.5 Otitis Media Group by Gender 

Gender Total
Otitis media group 

Girls % Boys % n % 
Non-OME/Non-Grommet Group 17 60.71 11 39.28 28 36.36 
OME/Grommet Group 12 70.58 5 29.41 17 22.07 
OME/Non-Grommet Group 17 53.12 15 46.87 32 41.55 
Total 46 59.74 31 40.25 77 100.00 

Table 3.6 shows that in a number of cells there are rather low numbers of students, for 

example, of the seventeen students in the OME/Grommet Group only two of them are 

boys in Year 9 with resulting implications for analysis, discussed later. 

Table 3.6 Otitis Media Group by Gender by Year Level 

Otitis media Year 8 Year 9 
group n 

Girls Boys n Girls Boys n 
Non-OME/Non- 28 9 2 11 8 9 17 
Grommet Group 32.14% 7.14% 28.57% 32.14% 
OME/Grommet 17 5 3 8 7 2 9 
Group 29.41% 17.64% 41.17% 11.76% 
OME/Non- 32 11 8 19 6 7 13 
Grommet Group 34.37% 25.00% 18.75% 21.87% 

Total 
77 25 

32.46% 
13 

16.88% 
38 21 

27.27% 
18 

23.37% 
39 

Table 3.7 shows the number of ear infections at each age group for students in each 

otitis media group. The age groupings are as follows: before three years of age; between 
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the ages of four and five; during primary school years; and recently, that is during the 

last two years. Students in the Non-OME/Non-Grommet Group were reported to have 

experienced no episodes of ear infections at any age. Before the age of three, three 

quarters of the students in the OME/Grommet Group experienced four or more episodes 

of ear infections compared with students in the OME/Non-Grommet Group, half of 

whom experienced between one and three episodes and the other half experienced four 

or more episodes. Between the ages of four and five, half of the students in the 

OME/Grommet Group experienced between one and three episodes of ear infections 

and the other half experienced four or more episodes. This is in contrast with the 

students in the OME/Non-Grommet Group as the majority of them (over 80%) 

experienced between one and three episodes with only approximately 15% experiencing 

four or more episodes. A similar pattern is present during the primary school years 

although over a quarter of the students in the OME/Non-Grommet Group experienced 

no ear infections at this age. Although students in all groups experienced fewer middle 

ear infections within the last two years, students in the OME/Grommet Group were 

more likely to have experienced recent middle ear infections than students in the other 

two groups. 

In general, most of the children who had grommets inserted had reported more frequent 

episodes of ear infection before the age of three as well as between the ages of four and 

five and during the primary years than the OME/Non-Grommet Group. For both groups 

there was a reduction in frequency of episodes, as they grew older. However, the 

OME/Grommet Group continued to experience a higher incidence on average than the 

OME/Non-Grommet Group. It would have been ideal to choose children who had 

experienced more than four episodes of ear infection particularly during the younger 

years and who had grommets inserted but the population was too small. 
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Table 3.7 Incidence of Ear Infections in Age Groups by Otitis Media Group 

Age Group Otitis media 
group 

Incidence of Ear Infections 
0 1 – 3 4 + 

n 

< Three Years  Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

28 
(100%) 

2 
(11.8%) 

0 

0 

2 
(11.8%) 

16 
(50%) 

0

13 
(76.5%) 

16 
(50%) 

28 

17 

32 

Total 
30 

(39%) 
18 

(23.4%) 
29 

(37.6%) 
77 

Between Three 
and Five Years 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

28 
(100%) 

2 
(11.8%) 

1 
(3.1%) 

0 

7 
(41.2%) 

26 
(81.3%) 

0

8 
(47%) 

5 
(15.6%) 

28 

17 

32 

Total 
31 

(40.4%) 
33 

(42.8%) 
13 

(16.8%) 
77 

Primary School 
Years 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

28 
(100%) 

3 
(17.6%) 

9 
(28.1%) 

0 

7 
(41.2%) 

18 
(56.3%) 

0

7 
(41.2%) 

5 
(15.6%) 

28 

17 

32 

Total 
40 

(51.9%) 
25 

(32.5%) 
12 

(15.6%) 
77 

Recently Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

28 
(100%) 

9 
(52.9%) 

22 
(68.8%) 

0 

8 
(47.1%) 

10 
(31.3%) 

0

0 

0 

28 

17 

32 

Total 
83 

(73.5%) 
30 

(26.5%) 
0 77 

Examination of the age at which children in the OME/Grommet Group had their 

grommets first inserted and incidence of ear infections over the four periods reported (< 

3 years, 4/5 years, primary years and recently) showed that children with high incidence 

of ear infections in the early years tended to have grommets inserted at earlier ages, and 

for most students to show a reduction in incidence over time, so that no students were 
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reported to have experienced more than four episodes in the last two years (see 

Appendix B, Table B.1). 

In response to Question 3 on the Parent Questionnaire parents reported that all students 

in both the otitis media groups had seen a family doctor for ear infections and all except 

one student in the OME/Grommet Group had visited an Ear, Nose and Throat (ENT) 

Specialist. This was not the situation for the students who had experienced ear 

infections but did not have grommets inserted. Only five students in this group had 

visited an ENT Specialist (see Appendix B, Table B.2). Parents also reported (Question 

8) that they did not have access to medical reports. 

Reponses to Question 6 indicate that more parents of students in the OME/Grommet 

Group (76.5%) were concerned about their student’s hearing than parents of students in 

the other two otitis media groups. Although all the students in the OME/Non-Grommet 

Group had experienced ear infections only 28.1% of their parents reported concern 

regarding hearing loss. As expected, no parents of students in the Non-OME/Non-

Grommet Group reported concern for their student’s hearing.  

Therefore, the consistency of the responses to these questions confirmed the 

appropriateness of the formation of the three otitis media groups and allocation of the 

students. Overall, the students in this study tended not to have repeated either preschool 

or a school grade in response to Question 12. However, five of the students in the 

OME/Non-Grommet Group had repeated a year (three boys and two girls). Response to 

Question 11 indicated the students in this study had generally attended only one or two 

schools except for the girls in the Non-OME/Non-Grommet Group where over half had 

attended three or more schools (see Appendix B. Table B.3). 

In response to Questions 9 and 13, parents reported that home duties were the 

predominant occupation of the primary caregiver for the students in this study and most 

of the students were reported to be living with both their birth parents. 

As any breakdown of numbers by the three categorical variables (year level, gender and 

hearing status) would lead to small numbers in some cells, analyses have generally been 

aggregated to ensure adequate cell group size. As the sample groups in the study are not 

randomly-drawn, and students were excluded on a variety of grounds, representation of 

the students in terms of the overall school profile was an issue. Analyses were 
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undertaken to examine the comparative profiles of the students included in the study as 

representatives of all students in the year levels for whom data were provided but who 

were not necessarily included in the study. In general, students included in the sample 

demonstrated similar characteristics and performance to those excluded. There was a 

tendency for the students who were excluded to be rated more highly on questions 

relating to reading than the groups as a whole. This appeared to be due to a small 

number of female students of high ability for whom permission was not given to 

participate in the study. 

3.1.6 Instruments 

According to a review of nineteen studies by Wallace and Hooper (1997), hearing loss 

associated with otitis media with effusion may have a modest effect on academic skills 

especially language-based skills such as reading and spelling. It may also have an effect 

on behaviour because of the close association between language and behaviour (Bench 

& Harrold, 1995). In order to research the possible long-term effects of this hearing loss 

on learning and behaviour, appropriate tests and methods of data collection need to be 

used. Standardized tests to assess English language skills, reading comprehension and 

spelling skills together with school academic records would provide information 

regarding the learning of students who experienced otitis media with effusion when they 

were younger. The collection of behaviour data from school records would also 

contribute. Information collected from the students themselves as well as from their 

parents and teachers would complement the data from the standardized tests resulting in 

a set of information from a variety of sources. 

Some of the effects of the conductive hearing loss associated with otitis media with 

effusion have been identified as reduced phonemic sensitivity and difficulties in the 

application of phonics knowledge (Dwyer, 1992). It has been speculated that children 

with these problems may be at risk for reading and spelling difficulties (Lewis, 

Freebairn, & Taylor, 2000). In order to collect data relating to reading and spelling 

abilities two tests, the Tests of Reading Comprehension (TORCH) (Mossenson, Hill, & 

Masters, 1987) and the spelling subtest from the Wide Range Achievement Test 3 

(WRAT 3) (Wilkinson, 1993) were used to assess these skills in the students selected to 

participate in the study. 
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Learning the structure of English is a daunting task for deaf children and few acquire a 

mastery of standard English. This affects all other aspects of their education including 

the learning of reading and written language (Quigley, Steinkamp, Power, & Jones, 

1978). The Test of Syntactic Abilities (TSA) was developed as a means of determining 

just what aspects of standard English a deaf student has mastered and how this 

compares with the performance of hearing children of similar age. This test consists of a 

diagnostic battery and a screening test. Although constructed for use with profoundly, 

prelingually deaf students it has been found to be useful by the developers for 

diagnostic and normative assessment of people with various language problems 

(Quigley et al., 1978). According to Quigley et al. (1978) a number of children in the 

general school population who do not have a sensorineural hearing loss experience 

problems with various aspects of syntax, and this can result in problems with learning to 

read and in becoming a skilled reader. Therefore this test can be used to identify 

possible weaknesses in the syntactic skills of students with a history of fluctuating, 

conductive hearing loss as well as those with prelingual deafness. For these reasons the 

TSA was selected for use in this study. 

Table 3.8. indicates the data collected from each source. An explanation of each form of 

data collected follows apart from the Parent Questionnaire, which has been discussed. 

Table 3.8. Summary of Data Collection 

Form of data 
Students 

Source of data 
Parents Teachers School 

Parent Questionnaire a 
TORCH a 
WRAT 3 a 
TSA a 
Survey Forms a a a 
School reports a 
Behaviour records a 

3.1.6.1 Tests of Reading Comprehension (TORCH) 
The Tests of Reading Comprehension (Mossenson et al., 1987) consists of a set of 

fourteen graded, untimed reading tests designed for use with students between the ages 

of three and ten. The tests assess the extent to which students are able to obtain meaning 

from text through a retelling of the reading passage. Although they have been taken 
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from longer passages of writing, each passage can stand alone without the reader 

needing to have read the whole passage for context. 

Students are presented with a booklet containing a passage of text and a sheet with a 

retelling of the passage on it with words missing. After reading the passage, the student 

is required to complete the retelling by filling in the missing words so the passage 

makes sense. This resembles a cloze exercise where words have been deleted from the 

passage. In this test each of the missing words is omitted to allow students to 

demonstrate their comprehension of the passage. 

Passage B7, “I Want to be Andy” was selected for use in this study as the Australian 

group referenced data provided ranges from Year 6 to Year 9. This covers the year 

ranges for the students in this study. The content is also interesting for teenagers. 

Administration and scoring instructions in the TORCH manual were followed.  

Scores on the TORCH may be interpreted from the content-referenced criteria or the 

Australian group-referenced (normative) data. Group-referenced scores are provided as 

percentile rank scores and stanine scores. For this study, each student’s raw score was 

converted to a scaled TORCH score as well as a percentile rank and stanine using 

Australian reference group data for the appropriate year level. The scaled scores were 

used to report the results by year level, otitis media group, and gender and then for 

gender by otitis media group. 

3.1.6.2 Wide Range Achievement Test 3 (WRAT-3) 
The Spelling Sub-Test of the Wide Range Achievement Test 3 (WRAT 3) (Mossenson 

et al., 1987) was designed to test spelling for students between the ages of 5 and 75. It 

can be administered to groups. The test consists of 40 items and students write words 

down as they are dictated. It is normed by age. 

Administration instructions in the WRAT 3 manual were followed. Raw scores for the 

spelling subtest of the WRAT 3 (BLUE form) were converted to Total Spelling scores 

according to the scoring instructions in the Administration Manual (Mossenson et al., 

1987). Standard scores were then obtained using the student’s age in years and months, 

their Total Spelling score and the appropriate norms provided in the Manual. 
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3.1.6.3 Test of Syntactic Abilities – Screening Test (TSA) 
The Screening Test was constructed to provide a relatively quick assessment of a 

student’s general knowledge of the syntax of English and to provide a profile of 

strengths and weaknesses on individual structures. It is both domain referenced and a 

normative test. It is intended for students between the ages of ten and eighteen years. 

The Screening Test consists of 120 items that were selected from the TSA - Diagnostic 

Battery because of their optimal difficulty levels and high discrimination indices. These 

items cover nine major syntactic structures that occur frequently in Standard English 

and are important for its comprehension and production particularly in reading and 

writing (Quigley et al., 1978). Recognition items and comprehension items are both 

used in the TSA – Screening Test. The syntactic structures in the Screening Test 

include:  

• 	 Negation – correct placement of negative element (no or not) in the proper 

position in a verb phrase. 

• 	 Conjunction (including disjunction and alternation) – (a recursive process) the 

conjoining of sentences using and, but, or or between them. 

• 	 Determiners – words that precede noun phrases including articles, 

demonstratives, and genitives.  

• 	 Question formation – questions in one of two categories including yes/no 

questions and wh-questions (who, what, why, which or how). 

• 	 Verb processes – English has a complex verb system and rules need to be 

mastered in order to use verbs correctly.  

• 	 Pronominalisation – the substitution of an appropriate pronoun for a fully 

specified noun phrase in order to reduce redundancy in the language. 

• 	 Relativisation – (a recursive process similar to Conjunction) the combining of, 

theoretically, an infinite number of sentences by using relative clauses. 

• 	 Complementation - (a recursive process similar to Conjunction and 

Complementation) the embedding of sentences so that they function as noun 
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phrases in subject or object position, using that, for-to and possessive 

morphemes plus ing complements. 

• 	 Nominalization – the creation of nouns or noun phrases from other classes of 

words (adjective and verbs) or from sentences (Quigley et al., 1978). 

The Screening Test can be administered on a group basis to students. It consists of four-

alternative, multiple-choice items in which only one response is correct. Each student is 

given a proforma and students are instructed to do the first three questions as examples. 

The students read the questions to themselves and the test administrator does not read 

any of the questions aloud. 

To score the test, the number of items answered correctly was counted. Each student 

received nine scores on the Screening Test, one score for each syntactic structure 

assessed. Raw scores were converted to percentages as per the test manual and these 

percentages were used to examine the results. A profile of each student’s scores was 

produced. The test is in order of difficulty with the final test Nominalization being the 

most difficult. 

3.1.6.4 School academic reports 
In Queensland, including the school where the study took place, it is regular practice to 

report to parents four times per year at the end of each school term (two terms in each 

semester, four terms in a year). Subject teachers compile these reports based on student 

achievements throughout the term. The school academic reports to parents for all the 

students in the study were available for Terms 1 and 2 of the school year in which data 

were collected. Results for English, Mathematics and Science were recorded and used 

in this research. These school subjects were chosen because while all the students 

studied them, the subjects provide variety in the range of learning skills required.  

The system used by the teachers for reporting results is widely used in Queensland 

schools. The teachers used the following classifications to report on each student - very 

high achievement (VHA), high achievement (HA), sound achievement (SA), limited 

achievement (LA), and very low achievement (VLA). The teachers also used + and – to 

discriminate even further within the categories. However, no students received VLA 

classifications. The results were coded 1 to 12 with 12 representing the highest 

achievement (VHA+). Results for each term and for each subject were averaged. 
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3.1.6.5 School behavioural records 
The school keeps records of detentions and registers for each student. A “detention” at 

this school is given to a student for a mild misdemeanour (e.g., for example, not having 

homework done, misbehaving in class or not wearing the uniform correctly). A 

detention requires a student to attend during the lunch break and do work set by a 

teacher instead of being in the schoolyard.  

A “register” is a more severe form of discipline than a “detention”. It is given either for 

continued infractions of the school rules or for severe misbehaviour (for example, 

hitting another student). A register frequently follows the accumulation of a number of 

detentions but not necessarily. A register involves attending school on a Saturday and 

doing teacher directed work. The records of detentions and registers for each student for 

two school terms were collected for this study. 

3.1.6.6 Survey forms 
In order to triangulate the data on students’ performance and behaviour and while 

recognising that different perspectives could yield valid different perceptions, similar 

questions regarding various student behaviours were asked of the students, their 

parents/guardians and teachers using Survey Forms. 

Parent Survey Form. As noted previously, the Parent Survey Form (included with the 

Parent Questionnaire in Appendix A3) was a Likert Scale included with the Parent 

Questionnaire and designed to match questions also asked on the Teacher Survey Form 

and Student Survey Form. Parents were asked questions about what they think their 

student’s learning and behaviour was like compared to that of other students in the same 

class. It was designed to elaborate the information on learning and behaviour provided 

by the standardised tests and school reports.  

Student Survey Form. On the student version of the survey form (see Appendix A4) 

students were asked to answer questions about what they thought their own learning and 

behaviour were like compared to that of other students. It includes an additional 

question to those asked of parents and teachers asking the students to record how 

frequently they read a book or a magazine. 

Teacher Survey Form. As noted previously, the Teacher Survey Form (see Appendix 

A5) provided a third viewpoint on students learning and behaviour. The students’ 
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English teacher was requested to provide information on the specific student’s learning 

as well as behaviour in class and social skills. Teachers were not informed which otitis 

media group the students were in.  

3.2 Procedure 

Data collection on student performance data and the Student Survey Form took place 

during one school day in three sessions at the school. Students whose parents had given 

permission for them to participate in the testing were placed in one of three session 

groups by the Deputy Headmaster according to ease of timetable grouping. On the 

morning of the testing programme, Form Teachers at the morning form meeting 

instructed these students when and where to attend for the test procedure. Students were 

not grouped according to hearing status so otitis media group membership was not 

identifiable. 

Each test was carried out under appropriate test conditions by the researcher who is 

qualified and experienced in test administration. The following general explanation and 

instructions were repeated for each group:  

You have been asked to take part in a research project which is looking at 

whether or not having middle ear problems when you were young has an 

effect on your learning and/or behaviour when you are older. To help us find 

out you are asked to do some tests. They are similar to school tests. You will 

do them as a group during school time. The results will not affect your school 

results. You will be told your results if you and your parents want them. If the 

results show that you need more help with your schoolwork this will be 

discussed with you and your parents. If you do not want to take part in this 

study you do not have to. You may go back to your classroom now and have 

your regular lesson with your teacher. 

No students chose to return to their regular lesson. They were then instructed to fill in 

the Student Survey Form, which was on their desk, with the instruction: 

Fill in the details and answer the questions. 

Students were given five minutes to do this and all of them completed the form in this 

time. The TORCH was administered next using the manual’s instructions. The WRAT 3 
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Spelling Test was administered next using the manual’s instructions. Finally, the Test of 

Syntactic Abilities was administered using the manual’s instructions. Answer sheets 

were collected at the end of each test and materials for the next test were distributed 

before the next set of instructions were given. 

Five students whose parents had given permission for them to participate in the testing 

were absent from school on the test day and they were administered the tests the 

following week as a small group. They were given exactly the same information and 

instructions as the groups had received the previous week. Each of the tests was scored 

according to instructions in the appropriate test manual. 

Further data collection was carried out using the school files. School reports as well as 

behaviour records were collected and photocopied for each student in the study.  

The parent materials were sent home in April 2000 and standardized testing was 

conducted at the school during two days in May 2000. The school records were made 

available at this time too. 

Analysis of the test results was undertaken. 

3.3 Methods of Analysis 

Analysis of the results of the measures of academic achievement, the survey forms and 

the data relating to behaviour was undertaken. On all the measures of academic 

achievement the results for each test and/or subtest were calculated and reported as 

means (M) and standard deviations (SD). 

While care was taken in construction of the three otitis media groups and allowing 

maximum separation according to reported incidence of otitis media, it is recognised 

that the study was undertaken in a single school with a single cohort of students. While 

the selected participants appeared representative of the school’s students in general, the 

groups cannot be considered a random sample of a larger population. In addition, for 

some variable combinations, sample numbers were small. Care has been taken in 

reporting appropriate descriptive statistics.  

To enable group comparisons, effect size (d) as developed by Cohen (Cohen, 1988) and 

endorsed by most professional journals was used to examine differences between 

groups. The formula used was   
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Cohen's d = M1 - M2 / σpooled

 where σpooled = √[(σ 1²+ σ 2²) / 2] 

This enabled comparisons of groups with different standard deviations (calculator used 

is available at - http://web.uccs.edu/lbecker/Psy590/escalc3.htm). Cohen’s frame of 

reference regarding effect size values was adopted. According to Cohen an effect size of 

d = .2 is small, an effect size of d = .5 is medium and an effect size of d = .8 is large 

(Cohen, 1988, p. 25-26). A similar procedure was undertaken for the measures of 

behaviour using the numbers of detentions and registers received by each student. The 

following chapter reports these data in tables with the effect sizes shown in the upper 

triangle only. All effect size comparisons were calculated, however effect sizes less than 

.15 are not reported in the tables. 

The Survey Forms were treated in a different manner. As they were constructed using 

Likert scales, frequencies of responses to each question are reported as numbers and 

percentages. As the first three questions on all the Survey Forms related to academic 

achievement the results for these questions are presented with the results for the 

measures of academic achievement. The questions on the Survey Forms that were 

related to behavioural outcomes are included with the results for behaviour. Question 7 

on the Student Survey Form, related to academic achievement, is presented with the 

results for academic achievement. Outcomes relating to questions on the Parent 

Questionnaire will only be mentioned where they are of interest. The results of the study 

are reported in the following chapter, Chapter 4. 
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Chapter 4 

Results 

4.1 Introduction 

This chapter reports the outcomes for the study for both learning outcomes and 

behaviour outcomes. To provide more information on the learning outcomes, results of 

the administered tests, school academic reports and responses from the student, teacher 

and parent survey forms were analysed. For the behaviour outcomes school behavioural 

records and the remaining information from the student, teacher and parent survey 

forms were examined.  

As indicated in Chapter 3, three otitis media groups were established according to the 

middle ear history of the students in the study. For ease of reference, Table 4.1 repeats 

the number of students in each of the otitis media groups.  

Table 4.1. Composition of Otitis Media Groups  

Otitis media group n % 
Non-OME/Non-Grommet Group 28 36.4 
OME/Grommet Group 17 22.1 
OME/Non-Grommet Group 32 41.6 
Total 77 100.0 

4.2 Results for Measures of Academic Achievement 

The study used four measures of academic achievement: 

• 	 The Tests of Reading Comprehension (TORCH) (Mossenson et al., 1987)  

• 	 The spelling subtest of the Wide Range Achievement Test 3 (WRAT3) 

(Wilkinson, 1993) 

• 	 The Test of Syntactic Abilities – Screening Test (TSA) (Quigley et al., 1978)  

• 	 a composite measure based on school reports of academic achievement 

including English, Mathematics and Science for Terms 1 and 2. 
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Results for each measure were examined by Year level, by otitis media group and by 

gender as well for interactions of gender and otitis media group. 

4.2.1 Outcomes for the Tests of Reading Comprehension (TORCH) 

The reading comprehension passage from the TORCH that was administered to all 

students was “I want to be Andy”. The mean and standard deviation (SD) for each 

group of students was calculated and analysis using effect size (d) was undertaken to 

illustrate trends in the data.  

Results for the TORCH in Table 4.2a indicated no differences between the Year levels 

for this test.  

Table 4.2a. Results of TORCH by Year Level 

Year Mean SD n d* 
Year 8 
Year 9 

58.78 
57.64 

8.46 
8.66 

38 
39 

< .15 

Total 77 
* effect size 

An examination of the results of the TORCH by otitis media group using effect size 

analysis, as shown in Table 4.2b, did yield outcomes of some interest. There was a 

tendency for the OME/Non-Grommet Group to perform better on this test than the other 

two groups. This group also showed less variation in their scores.  
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Table 4.2b. Results of TORCH by Otitis Media Group 

Otitis media group Effect size1 

Mean SD n
(N = 77) 1. 2. 3. 

1. Non-OME/Non-Grommet Group 56.17 9.57 28 ⎯ .50 
2. OME/Grommet Group 57.11 9.00 17 ⎯ .40 
3. OME/Non-Grommet Group 60.56 6.83 32 ⎯ 

It is clear that the girls performed better than the boys on the TORCH (d = 1.36). Table 

4.2c also shows that there was less variation in the results for the girls than in the results 

for the boys. 

Table 4.2c. Results of TORCH by Gender 

Gender Mean SD n d 
Girls 60.39 6.54 46 

1.36 
Boys 54.96 10.10 31 
Total 77 

When the group of boys without a history of middle ear disease were compared with the 

other groups, they tended to perform more poorly on the TORCH (d = between .60 and 

1.30) in an examination of the results for gender and otitis media group (Table 4.2d). By 

contrast, the girls with a history of the disease and with grommets inserted performed 

worse than the other female groups and more similarly to the performance of the boys. 

The small number of boys in the OME/Grommet Group had a wider range of results 

than other students in other groups. Despite their history of the disease, boys in the 

OME/Non-Grommet Group had the best results of all the male groups. 

1 Format of effect size in tables is: 

1. 2. 3. 

1. ⎯ 1 v 2 1 v 3 

2. ⎯ 2 v 3 

3. ⎯ 
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Table 4.2d. Results of TORCH by Gender and by Otitis Media Group 

Otitis media group 
M SD n 

Effect size 

(N = 77) 1. 2. 3. 4. 5. 6. 

Girls (n = 46) 
1. Non-OME/Non-Grommet Grp 60.64 6.29 17 ⎯ .50 .29 1.30 .30 .30 
2. OME/Grommet Group 57.08 6.90 12 ⎯ .80 .90 .18 
3. OME/Non-Grommet Group 62.47 5.91 17 ⎯ 1.60 .49 .61 

Boys (n = 31) 
4. Non-OME/Non-Grommet Grp 49.27 9.88 11 ⎯ .60 1.04 
5. OME/Grommet Group 57.20 13.89 5 ⎯ 
6. OME/Non-Grommet Group 58.40 7.34 15 ⎯ 

4.2.2 Outcomes for the Wide Range Achievement Test 3 (WRAT 3) 

Results for the standard scores of the WRAT 3 (the spelling subtest) are reported for 

Year level, otitis media groups and gender as well as for otitis media group by gender as 

well as gender by otitis media group.  

A trend for the Year 8 students to perform better than the Year 9 students is illustrated 

in Table 4.3a. This is an unexpected result, as it could be assumed that the older 

students would perform better at spelling tasks as they have been learning spelling for 

longer than the younger students. 

Table 4.3a. Results of WRAT 3 by Year Level 

Year Mean SD n d 


Year 8 111.63 14.02 38

.58 

Year 9 103.48 13.83 39 
Total 77 

As Table 4.3b indicates, performances of the three otitis media groups on the WRAT 3 

were very similar, although student scores as a whole did vary widely. 
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Table 4.3b. Results of WRAT 3 by Otitis Media Group 

Otitis media group Effect size 
Mean SD n

(N = 77) 1. 2. 3. 

1. Non-OME/Non-Grommet Group 107.92 14.13 28 ⎯ 
2. OME/Grommet Group 109.17 16.23 17 ⎯ .19 
3. OME/Non-Grommet Group 106.25 14.04 32 ⎯ 

An examination of the results for spelling by gender in Table 4.3c indicates that in 

contrast to the Reading Comprehension outcome, there was very little difference 

between boys and girls; however, there was a very slight tendency for the girls to score 

better than the boys on this test. It is of interest that boys who had attended more 

schools (in response to Question 11 on the Parent Questionnaire) had higher results.  

Table 4.3c. Results of WRAT 3 by Gender 

Gender Mean SD n d 
Girls 
Boys 

108.71
105.70

 15.04
 13.50

 46 
31 

.21 

Total 77 

Boys with no history of otitis media with effusion had the lowest results of all the 

students with the girls in the corresponding otitis media group (no history of otitis 

media with effusion) having the highest results (Table 4.3d). Examination of the results 

of the WRAT 3 spelling subtest for gender by otitis media group shows a strong 

difference (d = .90) between the boys and girls in this otitis media group. There is also a 

difference between the girls and the boys in the OME/Non-Grommet Group with the 

girls in this group having lower scores than the boys (d = .60). However, of more 

interest is the result that the girls with a history of otitis media (with or without 

grommets) did perform at a lower level in general than the girls with no history of the 

disease, a contrast overall with the outcomes for reading comprehension. 
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Table 4.3d. Results of WRAT 3 by Gender by Otitis Media Group 

Otitis media group 
(N = 77) 

Mean SD n 
1. 2. 

Effect size 
3. 4. 5. 6. 

Girls (n = 46) 
1. Non-OME/Non-Grommet Grp 112.58 13.20 17 ⎯ .19 .58 .90 .30 .30 
2. OME/Grommet Group 109.66 16.70 12 ⎯ .30 .59 
3. OME/Non-Grommet Group 104.17 15.24 17 ⎯ .24 .23 .60 

Boys (n = 31) 
4. Non-OME/Non-Grommet Grp 100.72 12.91 11 ⎯ .48 .60 
5. OME/Grommet Group 108.00 16.86 5 ⎯ 
6. OME/Non-Grommet Group 108.60 12.65 15 ⎯ 

4.2.3 Outcomes for the Test of Syntactic Abilities (TSA) – Screening Test 

The Test of Syntactic Abilities – Screening Test was used to provide information on the 

students’ general knowledge of syntax. It includes nine subtests and all were 

administered to the students in the study. Results were examined by year level, by otitis 

media group and by gender as well as for interactions of gender and otitis media group.  

Table 4.4a reports the tendency towards some differences between the Year levels for 

some subtests of the TSA, in particular Question Formation and Relativization. While 

expectation would be that Year 9 students would perform better than Year 8 students on 

each of the subtests, again this did not generally occur for these students. The score 

ranges for the Year 9 students are much greater than for the Year 8 students.  

Table 4.4a. Results for TSA by Year Level 

Subtest 
Year 8 (

Mean 

n = 38) 

SD 

Year 9 (

Mean 

n = 39) 

SD 
d 

Negation 92.52 6.66 94.66 11.31 .20 
Conjunction 91.07 15.29 87.28 21.71 .20 
Determiners 95.13 6.59 92.46 12.01 .27 
Question Formation 96.68 6.75 88.43 18.03 .60 
Verb Processes 90.52 9.84 87.69 17.54 .19 
Pronominalization 93.15 9.61 89.74 20.19 .20 
Relativization 89.10 14.44 81.30 20.80 .40 
Complementation 92.31 9.62 89.87 13.77 .20 
Nominalization 84.10 14.32 83.23 18.65 .05 
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Overall student performance on the TSA was at high levels with the exception of a 

small number of outlying students, however, atypical performance for the year level 

was not related to otitis media group membership (Table 4.4b). Some of the trends to 

difference identified were due to the effect of outlying scores reflected in different 

standard deviations for the groups. For example, on the TSA – Question Formation 

subtest, effect sizes around 0.2 were related to outlying results in the Non-OME/Non-

Grommet Group. However, two variables did yield effect sizes across the three groups 

of interest, Pronominalization and Nominalization. 

Table 4.4b. Results for TSA by Otitis Media Group 

Otitis media group M SD n 
Effect size 

Subtest 
(N = 77) 1. 2. 3. 

Negation 1. Non-OME/Non-Grommet Group 95.50 12.04 28 ⎯ 

2. OME/Grommet Group 95.88 9.01 17 ⎯ 

3. OME/Non-Grommet Group 96.68 6.78 32 ⎯ 

Conjunction 1. Non-OME/Non-Grommet Group 89.64 20.26 28 ⎯ 

2. OME/Grommet Group 90.58 14.27 17 ⎯ .15 
3. OME/Non-Grommet Group 87.96 20.00 32 ⎯ 

Determiners 1. Non-OME/Non-Grommet Group 92.71 12.73 28 ⎯  .20 
2. OME/Grommet Group 93.29 8.54 17 ⎯ .20 
3. OME/Non-Grommet Group 94.96 7.19 32 ⎯ 

Question Formation 1. Non-OME/Non-Grommet Group 90.25 18.22 28 ⎯ .20 .20 
2. OME/Grommet Group 93.29 10.38 17 ⎯ 

3. OME/Non-Grommet Group 94.06 11.94 32 ⎯ 

Verb Processes 1. Non-OME/Non-Grommet Group 89.28 16.08 28 ⎯ 

2. OME/Grommet Group 88.23 11.31 17 ⎯ 

3. OME/Non-Grommet Group 89.37 14.35 32 ⎯ 

Pronominalization 1. Non-OME/Non-Grommet Group 92.50 17.55 28 ⎯  .16 
2. OME/Grommet Group 92.94 10.46 17 ⎯ .23 
3. OME/Non-Grommet Group 89.68 16.94 32 ⎯ 

Relativization 1. Non-OME/Non-Grommet Group 84.71 18.27 28 ⎯ 

2. OME/Grommet Group 85.58 19.76 17 ⎯ 

3. OME/Non-Grommet Group 85.31 18.01 32 ⎯ 

Complementation 1. Non-OME/Non-Grommet Grp 90.89 12.29 28 ⎯ 

2. OME/Grommet Group 91.17 12.49 17 ⎯ 

3. OME/Non-Grommet Group 91.18 11.59 32 ⎯ 

Nominalization 1. Non-OME/Non-Grommet Group 85.14 15.91 28 ⎯ .24 
2. OME/Grommet Group 81.00 17.71 17 ⎯ .16 
3. OME/Non-Grommet Group 83.78 16.83 32 ⎯ 
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Results for the TSA by gender are shown in Table 4.4c. Although average performance 

was high there is more variation amongst boys’ scores than amongst girls’. The girls did 

substantially better than the boys on all subtests except Pronominalization, and even 

here there was still a slight tendency for the girls to do better. This suggests that this 

group of girls are better at comprehending and using the syntactic structure of English 

compared to the boys in the group. 

Table 4.4c. Results for TSA by Gender 

Subtest 
Girls (
Mean 

n = 46) 
SD 

Boys (
Mean 

n = 31) 
SD 

d 

Negation 98.45 4.70 92.54 12.93 .60 
Conjunction 93.43 15.69 82.80 21.34 .56 
Determiners 95.47 6.25 91.25 13.09 .40 
Question Formation 94.95 9.00 88.87 19.16 .40 
Verb Processes 92.17 11.33 84.51 16.89 .50 
Pronominalization 93.26 14.30 88.70 17.84 .28 
Relativization 92.08 11.79 74.87 21.28 1.00 
Complementation 94.63 7.57 85.80 14.96 .70 
Nominalization 87.91 9.89 77.35 21.87 .60 

An interactional effect for gender and otitis media group is noticeable. While girls in 

general performed better than boys, girls in the Non-OME/Non-Grommet Group tended 

to perform better than girls in the other otitis media groups and all boys (Table 4.4d). A 

further trend is for the boys in this study in the OME/Grommet Group to perform more 

poorly than other male students with OME but no grommets, and against both other 

male groups for the most discriminating subtests in this study, that is, Relativization, 

Complementation and Nominalization.  
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Table 4.4d. Results of TSA by Gender by Otitis Media Group 

Gender Otitis media group 
(N = 77) 

M SD n 
1. 2. 

Effect size 
3. 4. 5. 6. 

Negation 
Girls 1 Non-OME/Non-Grommet  99.29 2.91 17 ⎯ .28 .75 .79 .70 
(n = 46) 2 OME/Grommet Group 98.00 4.67 12 ⎯  .64 .65 .44 

3 OME/Non-Grommet Grp 97.94 6.12 17 ⎯ .60 .63 .39 

Boys 4 Non-OME/Non-Grommet  89.63 17.76 11 ⎯  .40 
(n = 31) 5 OME/Grommet Group 90.80 14.80 5 ⎯ .38 

6 OME/Non-Grommet Grp 95.26 7.41 15 ⎯ 

Conjunction 
Girls 1 Non-OME/Non-Grommet  95.47 8.27 17 ⎯ .28 .69 .69 .90 
(n = 46) 2 OME/Grommet Group 92.16 14.14 12 ⎯  .50 .36 .58 

3 OME/Non-Grommet Grp 92.29 21.89 17 ⎯ .45 .28 .47 

Boys 4 Non-OME/Non-Grommet  80.63 29.20 11 ⎯ .26 
(n = 31) 5 OME/Grommet Group 86.80 15.48 5 ⎯ .22 

6 OME/Non-Grommet Grp 83.06 17.01 15 ⎯ 

Determiners 
Girls 1 Non-OME/Non-Grommet  96.35 5.47 17 ⎯ .32 .68 .57 .28 
(n = 46) 2 OME/Grommet Group 94.25 7.18 12 ⎯ .17 .50 .33 

3 OME/Non-Grommet Grp 95.47 6.50 17 ⎯ .60 .46 

Boys 4 Non-OME/Non-Grommet  87.09 18.22 11 ⎯ .25 .50 
(n = 31) 5 OME/Grommet Group 91.00 11.87 5 ⎯ .33 

6 OME/Non-Grommet Grp 94.40 8.08 15 ⎯ 

Question Formation 
Girls 1 Non-OME/Non-Grommet  96.52 5.89 17 ⎯ .26 .30 .85 .57 .20 
(n = 46) 2 OME/Grommet Group 94.41 9.39 12 ⎯  .70 .33 

3 OME/Non-Grommet Grp 93.76 11.33 17 ⎯ .66 .25 

Boys 4 Non-OME/Non-Grommet  80.54 25.89 11 ⎯ .48 .67 
(n = 31) 5 OME/Grommet Group 90.60 13.25 5 ⎯ .28 

6 OME/Non-Grommet Grp 94.40 13.00 15 ⎯ 

Verb Processes 
Girls 1 Non-OME/Non-Grommet  95.29 5.14 17 ⎯ .68 .36 .94 1.05 .76 
(n = 46) 2 OME/Grommet Group 89.16 11.64 12 ⎯ .15 .51 .27 

3 OME/Non-Grommet Grp 91.17 14.95 17 ⎯ .58 .38 .26 

Boys 4 Non-OME/Non-Grommet  80.00 22.36 11 ⎯ .33 .39 
(n = 31) 5 OME/Grommet Group 86.00 11.40 5 ⎯ 

6 OME/Non-Grommet Grp 87.33 13.87 15 ⎯ 
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Pronominalization 
Girls 1 Non-OME/Non-Grommet 95.88 7.12 17 ⎯ .24 .36 .44 .44 .77 
(n = 46) 2 OME/Grommet Group 94.16 6.68 12 ⎯ .25 .35 .31 .58 

3 OME/Non-Grommet Grp 90.00 21.79 17 ⎯ 

Boys 
(n = 31) 

4 
5 

Non-OME/Non-Grommet 

OME/Grommet Group 

87.27 
90.00 

26.49 
17.32 

11 
5 

⎯ 

⎯ 

6 OME/Non-Grommet Grp 89.33 9.61 15 ⎯ 

Relativization 
Girls 1 Non-OME/Non-Grommet 92.58 8.81 17 ⎯ 1.16 1.22 .90 
(n = 46) 2 OME/Grommet Group 93.41 6.88 12 ⎯ .21 1.25 1.28 1.00 

3 OME/Non-Grommet Grp 90.64 16.65 17 ⎯ .90 1.02 .65 

Boys 
(n = 31) 

4 
5 

Non-OME/Non-Grommet 

OME/Grommet Group 

72.54 
66.80 

22.57 
28.41 

11 
5 

⎯ .22 

⎯ 

.32 

.50 
6 OME/Non-Grommet Grp 79.26 18.10 15 ⎯ 

Complementation 
Girls 1 Non-OME/Non-Grommet 95.11 6.61 17 ⎯ .16 .22 .87 1.11 .59 
(n = 46) 2 OME/Grommet Group 96.00 3.90 12 ⎯ .36 .99 .73 .73 

3 OME/Non-Grommet Grp 93.17 10.16 17 ⎯ .65 .90 .36 

Boys 
(n = 31) 

4 
5 

Non-OME/Non-Grommet 

OME/Grommet Group 

84.36 
79.60 

16.16 
18.58 

11 
5 

⎯ .84 

⎯ 

.33 

.55 
6 OME/Non-Grommet Grp 88.93 13.00 15 ⎯ 

Nominalization 
Girls 1 Non-OME/Non-Grommet 90.17 9.20 17 ⎯ .32 .39 .79 1.27 .54 
(n = 46) 2 OME/Grommet Group 87.16 9.53 12 ⎯  .60 1.11 .36 

3 OME/Non-Grommet Grp 86.17 10.91 17 ⎯ .52 1.04 .29 

Boys 
(n = 31) 

4 
5 

Non-OME/Non-Grommet 

OME/Grommet Group 

77.36 
66.20 

20.93 
24.85 

11 
5 

⎯ .48 

⎯ 

.17 

.63 
6 OME/Non-Grommet Grp 81.06 21.83 15 ⎯ 

4.2.4 Outcomes for School Reports 

As stated previously, teachers used a 12-point scale, with 1 as the lowest score and 12 

as the highest, to grade students on their performance in Mathematics, English, and 

Science. Results were considered for Year level, otitis media group and gender as well 

as gender by otitis media group. 

Students in both Year 8 and Year 9 earned similar results for English and Mathematics 

when the school report results were examined by year level (Table 4.5a). There was a 

clear trend for the Year 8 students to have done better in Science than the Year 9 

students (d = .6). 
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Table 4.5a. School Report Results for English, Mathematics and Science by Year 
Level 

Subject Year 8 (n = 38) 
Mean SD 

Year 9 (n = 39) 
Mean SD 

d 

English 8.06 1.93 7.53 1.67 .29 
Mathematics 7.05 1.85 7.69 2.54 .28 
Science 7.61 2.23 5.98 3.06 .60 

The Non-OME/Non-Grommet Group had a tendency towards lower results for English 

when compared with the other two otitis media groups. However, for Mathematics and 

Science the OME/Grommet Group tended to have lower results than the other two 

groups (Table 4.5b). Of further interest was the difference between the OME/Grommet 

Group and the OME/Non-Grommet Group for Science. Students in the OME/Grommet 

Group have a wider variation in their results for Science than students in the other two 

groups. 

Table 4.5b. School Report Results for English, Mathematics and Science by Otitis 
Media Group 

Subject 
Otitis media group Effect size 

Mean SD n
(N = 77) 1. 2. 3. 

English 1. Non-OME/Non-Grommet Group 7.50 1.84 28 ⎯ .28 .24 
(n = 77) 2. OME/Grommet Group 8.00 1.67 17 ⎯ 

3. OME/Non-Grommet Group 7.95 1.89 32 ⎯ 

Mathematics 1. Non-OME/Non-Grommet Group 7.62 2.41 28 ⎯ .28 
(n = 77) 2. OME/Grommet Group 6.97 2.21 17 ⎯ .18 

3. OME/Non-Grommet Group 7.38 2.14 32 ⎯ 

Science 1. Non-OME/Non-Grommet Group 6.71 3.07 28 ⎯ .17 .17 
(n = 77) 2. OME/Grommet Group 6.18 3.12 17 ⎯ .36 

3. OME/Non-Grommet Group 7.19 2.36 32 ⎯ 

The girls consistently tended to have higher results than the boys on examination of 

school reports by gender. This was particularly evident for English, as illustrated in 

Table 4.5c, with an effect size of over 1.00. When outcomes were examined for girls by 

parental concern regarding hearing loss (from Question 6 on the Parent Questionnaire), 

the tendency was for the girls whose parents were concerned (15 of the 46) to achieve 

lower grades across all measures.  
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Table 4.5c. School Report Results by Gender 

Subject Girls (n = 46) 
Mean SD 

Boys (n = 31) 
Mean SD 

d 

English 8.46 1.61 6.80 1.64 1.02 
Mathematics 7.76 2.12 6.80 2.32 .43 
Science 7.19 2.75 6.19 2.79 .36 

Examination of the school reports over all subjects for gender by otitis media group 

shows that girls in the OME/Grommet Group tended to have lower results than girls in 

the Non-OME/Non-Grommet Group across all subjects. Girls in the Non-OME/Non-

Grommet Group had a tendency to earn higher marks than boys in this group (Table 

4.5d). The boys in the Non-OME/Non-Grommet Group tended to have lower results 

than the boys in the other two groups, particularly for English and Science with effect 

sizes between .4 and .88 indicating support for this difference between the groups. 

There are several conclusions that can be drawn regarding the results from the school 

academic reports. Firstly, across all otitis media groups, the girls generally 

outperformed the boys on all subjects except for the girls in the OME/Grommet Group 

who were poorer in Science. Secondly, the boys in the Non-OME/Non-Grommet Group 

generally had lower results than all the other students. Thirdly, the girls in 

OME/Grommet Group had lower scores than all the other girls and the girls in the Non-

OME/Non-Grommet Group scored higher for Mathematics and Science than all the 

girls (with and without grommets) with a history of otitis media with effusion. And 

finally, boys with a history of the disease but without grommets varied in their results 

according to the subject area. 
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Table 4.5d. School Report Results by Gender by Otitis Media Group 

Gender 
Otitis media group 

(N = 77) 
M SD n 

1. 2. 
Effect size 
3. 4. 5. 6. 

English 
Girls 1. Non-OME/Non-Grommet 8.32 1.40 17 ⎯ 1.50 .35 1.32 .32 1.00 
(n = 46) 2. OME/Grommet Group 8.08 1.68 12 ⎯ .46 1.08 .15 .75 

3. OME/Non-Grommet Grp 8.88 1.77 17 ⎯ 1.50 .60 1.23 

Boys 4. Non-OME/Non-Grommet 6.23 1.74 11 ⎯ .88 .42 
(n = 31) 5. OME/Grommet Group 7.80 1.82 5 ⎯ .54 

6. OME/Non-Grommet Grp 6.90 1.43 15 ⎯ 

Mathematics 
Girls 1. Non-OME/Non-Grommet 8.32 2.00 17 ⎯ .55 .32 .74 .82 .59 
(n = 46) 2. OME/Grommet Group 7.13 2.31 12 ⎯ .23 .23 .23 

3. OME/Non-Grommet Grp 7.65 2.10 17 ⎯ .45 .49 .26 

Boys 4. Non-OME/Non-Grommet 6.55 2.68 11 ⎯  .21 
(n = 31) 5. OME/Grommet Group 6.60 2.16 5 ⎯ .21 

6. OME/Non-Grommet Grp 7.07 2.23 15 ⎯ 

Science 
Girls 1. Non-OME/Non-Grommet 7.76 2.86 17 ⎯ .59 .95 .36 .27 
(n = 46) 2. OME/Grommet Group 6.04 2.93 12 ⎯ .52 .33 .32 

3. OME/Non-Grommet Grp 7.44 2.40 17 ⎯ .91 .28 .22 

Boys 4. Non-OME/Non-Grommet 5.09 2.74 11 ⎯ .41 .70 
(n = 31) 5. OME/Grommet Group 6.50 3.91 5 ⎯ 

6. OME/Non-Grommet Grp 6.90 2.35 15 ⎯ 

4.2.5 Parent, Teacher and Student Responses Relating to Academic 
Performance 

As discussed previously, three Survey Forms were devised and used to obtain 

information about the students' academic performance and behaviour. The Parent 

Survey Form required parents to report on their own student, the Student Survey Form 

required students to self-report and the Teacher Survey Form required teachers to report 

on the students they teach. The Parent Survey Form and Teacher Survey Form consisted 

of six questions and the Student Survey Form consisted of seven questions. The 

additional question related to reading frequency and required the students to rate their 

reading frequency according to four time periods (never, once a month, once a week 

and daily). A five-point scale (well below average, below average, average, above 

average and well above average) was used for responses to the other questions. It is 

interesting to note that the rating, well below average, although regularly used by 
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teachers and students, was only used once by a parent. It is of interest that the teachers 

made more use of the full rating than the parents or students. Due to the small size of 

the groups as well as the possibility that the questions were too broad to produce 

sufficient difference between the groups simple percentage responses were analysed.  

The three questions on academic performance, which required the respondents to 

compare the students’ reading and spelling performance with that of other students, are 

presented in this section. Responses were examined according to Year level, otitis 

media group and gender as well as gender by otitis media group. Responses for girls 

only and boys only were also examined and these results are presented in Appendix E.  

4.2.5.1 Outcomes for the Parent Survey Form 
Parent responses examined by Year level 

Parents were asked to rate their perceptions of their students’ reading ability, reading 

comprehension and spelling ability. Table 4.6a indicates that the parents of students in 

Year 8 and Year 9 reported similar distributions for each of these areas, reporting 50% 

to 60% of students' abilities in the above average to well above average range, and 

approximately 30% to 40% performing in the average range. The parents of the Year 9 

students tended to report their students slightly more frequently in the below average 

ranges than the parents of students in Year 8, who conversely reported their students 

more frequently in the well above average ranges. The lowest reported performances 

overall were for Year 9 students in spelling. 
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Table 4.6a. Parent Responses on Reading Ability, Reading Comprehension and 
Spelling by Year 2 

Year Well below 
average 

Below 
average Average Above 

average 
Well above 

average n 

Reading ability 
8 0 

(0%) 
3 

(7.9%) 
11 

(28.8%) 
15 

(39.5%) 
9 

(23.7%) 
38 

9 0 
(0%) 

4 
(10.3%) 

14 
(35.9%) 

14 
(35.9%) 

7 
(17.9%) 

39 

Total 0 7 7 7725 29 
Reading comprehension 

8 0 
(0%) 

2 
(5.3%) 

12 
(31.6%) 

17 
(44.7%) 

7 
(18.4%) 

38 

9 0 
(0%) 

5 
(12.8%) 

14 
(35.9%) 

16 
(41.0%) 

4 
(10.3%) 

39 

Total 0 7 26 33 11 77 
Spelling 

8 0 
(0%) 

3 
(7.9%) 

15 
(39.5%) 

14 
(36.8%) 

6 
(15.8%) 

38 

9 0 
(0%) 

6 
(15.4%) 

16 
(41.0%) 

13 
(33.3%) 

4 
(10.3%) 

39 

Total 0 9 31 27 10 77 

Parent responses examined by otitis media group 

The results for the questions on the Parent Survey Form relating to reading ability, 

reading comprehension and spelling were examined according to otitis media group 

(Table 4.6b). For reading ability, parents of students in the OME/Grommet group 

tended to rate their students more frequently in the above average and well above 

average categories than did parents of students in the other two groups.  

For reading comprehension, there was a similar response pattern by parents for all 

groups with almost 50% of all students being rated in the above average and well above 

average categories. 

2 Contingency coefficients or χ² statistics are not calculated, as the presence of unequal cells in tables is self -evident. Later analysis 

examines differences such as otitis media group and gender data. 
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For spelling, parents were more likely to rate students from both the OME/Grommet 

Group (approximately 40%) and the OME/Non-Grommet Group (approximately 45%) 

in the average range (compared with approximately 30% for the Non-OME/Non-

Grommet Group). They were less likely to rate them in the above average and well 

above average ranges than parents of students in the Non-OME/Non-Grommet Group. 

Students in both the otitis media with effusion groups tended to be perceived by their 

parents as having poorer spelling skills than the students without this disease history. 

Table 4.6b. Parent Responses on Reading Ability, Reading Comprehension and 
Spelling Ability by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading ability 
0 

(0%) 
2 

(7.1%) 
12 

(42.9%) 
9 

(32.1%) 
5 

(17.9%) 
28 

0 
(0%) 

2 
(11.8%) 

3 
(17.6%) 

6 
(35.3%) 

6 
(35.3%) 

17 

0 
(0%) 

3 
(9.4%) 

10 
(31.3%) 

14 
(43.8%) 

5 
(15.6%) 

32 

Total 0 7 25 29 16 77 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME /Non 
Grommet Group 

Reading comprehension 
0 

(0%) 
3 

(10.7%) 
9 

(32.1%) 
13 

(46.4%) 
3 

(10.7%) 
28 

0 
(0%) 

2 
(11.8%) 

6 
(35.3%) 

6 
(35.3%) 

3 
(17.6%) 

17 

0 
(0%) 

2 
(6..3%) 

11 
(34.4%) 

14 
(43.8%) 

5 
(15.6%) 

32 

Total 0 7 26 33 11 77 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Spelling 
0 

(0%) 
3 

(10.7%) 
9 

(32.1%) 
12 

(42.9%) 
4 

(14.3%) 
28 

0 
(0%) 

2 
(11.8%) 

7 
(41.2%) 

4 
(23.5%) 

4 
(23.5%) 

17 

0 
(0%) 

4 
(12.5%) 

15 
(46.9%) 

11 
(34.3%) 

2 
(6.3%) 

32 

Total 0 9 31 27 10 77 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Parent responses examined by gender 

Results for each of the questions relating to reading ability, reading comprehension and 

spelling were examined for gender differences (Table 4.6c). There is a similarity in the 
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distribution of outcomes for each of these questions. Parents of boys rated them more 

frequently in the below average and average ranges and the parents of girls rated them 

more frequently in the above average and well above average ranges. 

Table 4.6c. Parent Responses on Reading Ability, Reading Comprehension and 
Spelling by Gender 

Gender 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Reading ability 
Girls 0 

(0%) 
3 

(6.5%) 
9 

(19.6%) 
22 

(47.8%) 
12 

(26.1%) 
46 

0 
(0%) 

4 
(12.9%) 

16 
(51.6%) 

7 
(22.6%) 

4 
(12.9%) 

31 

Total 0 7 16 77 

Boys

25 29 

Reading comprehension 
Girls 0 

(0%) 
3 

(6.5%) 
10 

(21.7%) 
26 

(56.5%) 
7 

(15.2%) 
46 

0 
(0%) 

4 
(12.9%) 

16 
(51.6%) 

7 
(22.6%) 

4 
(12.9%) 

31 

Total 0 7 11 77 

Boys

26 33 

Spelling 
Girls 0 

(0%) 
3 

(6.5%) 
15 

(32.6%) 
21 

(45.7%) 
7 

(15.2%) 
46 

0 
(0%) 

6 
(19.4%) 

16 
(51.6%) 

6 
(19.4%) 

3 
(9.7%) 

31 

Total 0 9 10 77 

Boys

31 27 

Parent responses examined by gender and otitis media group 

Separate examinations were made of the responses on the Parent Survey Form for 

gender and for otitis media groups. An analysis of gender and otitis media group was 

also been undertaken to identify similarities and differences in the interaction between 

gender and otitis media group for each question. Each question is presented separately 

because of the complexity of data in the tables. 

Table 4.6d indicates that for reading ability, parents rated girls consistently across the 

otitis media groups whereas there were more differences between groups for boys. For 

example, approximately 70% of the girls in each otitis media group were rated in the 

above average and well above average ranges. For boys, while the small numbers in the 
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OME/Grommet Group were spread across ratings, 60% of the OME/Non-Grommet 

Group was rated as average or below average, while 80% of the Non-OME/Non-

Grommet Group (9 of the 11) was rated as average or below average. 

Table 4.6d. Parent Responses on Reading Ability for Gender by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
4 

(23.5%) 
7 

(41.2%) 
5 

(29.4%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
2 

(16.7%) 
5 

(41.7%) 
4 

(33.3%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

3 
(17.6%) 

10 
(58.8%) 

3 
(17.6%) 

17 

Total 0 3 9 22 12 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
1 

(9.1%) 
8 

(72.7%) 
2 

(18.2%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

2 
(13.3%) 

7 
(46.7%) 

4 
(26.7%) 

2 
(13.3%) 

15 

Total 0 4 16 7 4 31 

Grommet Group  

OME/Grommet 

Grommet Group 

Table 4.6e indicates that for reading comprehension, parents of girls in the 

OME/Grommet Group tended to rate them more frequently (approximately 40%) in the 

below average and average ranges. This is different from the pattern of responses from 

parents of girls in the other two groups who tended to rate them more frequently in the 

above average and well above average ranges (approximately 80% compared with 60% 

for the OME/Grommet Group). Girls in the OME/Grommet Group were perceived by 

their parents as being poorer at reading comprehension than girls in the other two 

groups 

Boys in all otitis media groups were reported more frequently in the average and below 

average ranges with boys in the Non-OME/Non-Grommet Group being reported more 

frequently (approximately 70%) in the average and below average ranges than boys in 

the other two groups (approximately 60%). Parents were more confident of the reading 

comprehension of girls than of boys.  
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Table 4.6e. Parent Responses on Reading Comprehension for Gender by Otitis Media 
Group 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
3 

(17.6%) 
10 

(58.8%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
4 

(33.3%) 
6 

(50.0%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

3 
(17.6%) 

10 
(58.8%) 

3 
(17.6%) 

17 

Total 0 3 10 26 7 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
2 

(18.2%) 
6 

(54.5%) 
3 

(27.3%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
2 

(40.0%) 
0 

(0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

1 
(6.7%) 

8 
(53.3%) 

4 
(26.7%) 

2 
(13.3%) 

15 

Total 0 4 16 7 4 31 

Grommet Group  

OME/Grommet 

Grommet Group 

The parent responses for spelling (Table 4.6f) indicate that girls in the OME/Grommet 

Group were rated more frequently (approximately 60%) in the average and below 

average ranges by parents than girls in the two other groups (approximately 25% and 

40%). Girls in these two groups, that is, the Non-OME/Non-Grommet Group and the 

OME/Non-Grommet Group were rated more frequently in the above average and well 

above average ranges. Girls in the OME/Grommet Group were perceived as being 

poorer at spelling by their parents than girls in the other two groups. 

Ratings by parents indicate that boys in the Non-OME/Non-Grommet Group and 

OME/Non-Grommet Group are seen as being poorer at spelling than girls. Students 

perceived by parents as having the most problems with spelling were boys in the 

OME/Non-Grommet Group. These ratings also indicate a variation in scores between 

otitis media groups for both girls and boys.  
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Table 4.6f. Parent Responses on Spelling for Gender by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
3 

(17.6%) 
9 

(52.9%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
6 

(50.0%) 
3 

(25.0%) 
2 

(16.7%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

6 
(35.3%) 

9 
(52.9%) 

1 
(5.9%) 

17 

Total 0 3 15 21 7 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
2 

(18.2%) 
6 

(54.5%) 
3 

(27.3%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

3 
(20.0%) 

9 
(60.0%) 

2 
(13.3%) 

1 
(6.7%) 

15 

Total 0 6 16 6 3 31 

Grommet Group  

OME/Grommet 

Grommet Group 

4.2.5.2 Outcomes for the Student Survey Form 
The Student Survey Form required students to self-report on seven questions regarding 

their learning and behaviour compared to that of other students. As noted previously, in 

Questions 1 to 6 students were asked to rate themselves on a five point scale (well 

below average, below average, average, above average and well above average). In 

Question 7 they rated themselves over four frequency periods (never, once a month, 

once a week and daily). The results for each question were examined by Year level, 

otitis media group and gender as well as for gender by otitis media group. Responses for 

reading ability, reading comprehension and spelling have been grouped together as have 

responses for homework performance, behaviour in class and social skills. The 

responses to the question on reading frequency stand alone. 

Student responses examined by year level 

For reading ability, reading comprehension and spelling, Table 4.7a indicates few 

differences between students' self-report results for Year 8 and Year 9. Approximately 

55% to 60% of students in Year 8 and Year 9 self-reported in the above average and 

well above average ranges for reading ability and reading comprehension however, the 

students in Year 9 were less confident of their spelling abilities than the Year 8 students. 
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Table 4.7a. Student Self-Report on Reading Ability, Reading Comprehension and 
Spelling by Year 

Year Well below Below Average Above Well above n 
average average average average 

Reading ability 
Year 8 0 

(0%) 
4 

(10.5%) 
11 

(28.9%) 
19 

(50.0%) 
4 

(10.5%) 
38 

Year 9 1 
(2.6%) 

6 
(15.4%) 

11 
(28.2%) 

17 
(43.6%) 

4 
(10.3%) 

39 

Total 1 10 22 36 8 77 
Reading comprehension 

Year 8 0 
(0%) 

2 
(5.3%) 

15 
(39.5%) 

15 
(39.5%) 

6 
(15.8%) 

38 

Year 9 2 
(5.1%) 

2 
(5.1%) 

15 
(39.9%) 

21 
(53.8%) 

2 
(5.1%) 

39 

Total 2 4 36 8 7727 
Spelling 

Year 8 0 
(0%) 

3 
(7.9%) 

17 
(36.8%) 

14 
(36.8%) 

4 
(10.5%) 

38 

Year 9 0 
(0%) 

6 
(15.4%) 

18 
(46.2%) 

13 
(33.3%) 

2 
(5.1%) 

39 

Total 0 9 6 7735 27 

Students were asked to report on how often they read a book or magazine. Table 4.7b 

indicates a similarity in frequency of reading by students at each Year. Over 50% of the 

students in both Year levels reported reading on a daily basis and over 80% of the 

students in both Years read a book or magazine at least once a week or more frequently. 

Table 4.7b. Student Self-Report on Reading Frequency by Year 

Year Never Once a Once a Daily n 
month week 

Year 8 3 4 7 24 38 
(7.9%) (10.5%) (18.4%) (63.2%) 

Year 9 3 3 11 22 39 
(7.7%) (7.7%) (28.2%) (56.4%) 

Total 6 7 18 46 77 
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Student responses examined by otitis media group 

The responses for the questions on reading ability, reading comprehension and spelling 

on the Student Survey Form were examined according to otitis media group and shows 

that all the groups had similar distributions of ratings in the above average and well 

above average ranges (Table 4.7c).  

However, students in both the OME/Grommet Group and the OME/Non-Grommet 

Group showed a tendency to self-report their abilities for each of these questions more 

frequently in the well below average and below average ranges (between approximately 

10% and 20%) than students in the Non-OME/Non-Grommet Group (approximately 

5%). Students in the OME/Grommet Group and the OME/Non-Grommet Group groups 

were less confident of their abilities in reading ability, reading comprehension and 

spelling. 
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Table 4.7c. Student Self-Report on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading ability 
Non-OME/Non- 1 

(3.6%) 
1 

(3.6%) 
11 

(39.3%) 
12 

(42.9%) 
3 

(10.7%) 
28 

Group 
0 

(0%) 
3 

(17.6%) 
4 

(23.5%) 
8 

(47.1%) 
2 

(11.8%) 
17 

OME /Non- 0 
(0%) 

6 
(18.8%) 

7 
(21.9%) 

16 
(50.0%) 

3 
(9.4%) 

32 

Total 1 36 8 77 

Grommet Group 

OME/Grommet 

Grommet Group 

10 22 
Reading comprehension 

Non-OME/Non- 0 
(0%) 

0 
(0%) 

14 
(50.0%) 

12 
(42.9%) 

2 
(7.1%) 

28 

Group 
2 

(11.8%) 
1 

(5.9%) 
3 

(17.6%) 
8 

(47.1%) 
3 

(17.6%) 
17 

OME/Non- 0 
(0%) 

3 
(9.4%) 

10 
(31.3%) 

16 
(50.0%) 

3 
(9.4%) 

32 

Total 2 4 27 36 8 77 

Grommet Group  

OME/Grommet 

Grommet Group 

Spelling 
Non-OME/Non- 0 

(0%) 
1 

(3.6%) 
14 

(50.0%) 
12 

(42.9%) 
1 

(3.6%) 
28 

Group 
0 

(0%) 
3 

(17.6%) 
8 

(47.1%) 
3 

(17.6%) 
3 

(17.6%) 
17 

OME/Non- 0 
(0%) 

5 
(15.6%) 

13 
(40.6%) 

12 
(37.5%) 

3 
(6.3%) 

32 

Total 0 9 35 27 6 77 

Grommet Group  

OME/Grommet 

Grommet Group 

As shown in Table 4.7d students in each group reported a similar distribution for 

reading frequency, with over 80% of each group reporting their reading frequency as 

once a week or daily. 
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Table 4.7d. Student Self-Report on Reading Frequency by Otitis Media Group 

Otitis media Never Once a Once a Daily n 
group month week 

Non-OME/Non- 2 3 4 19 28 
Grommet Group (7.1%) (10.7%) (14.3%) (67.9%) 
OME/Grommet 1 1 6 9 17 
Group (5.9%) (5.9%) (35.3%) (52.9%) 
OME/Non- 3 3 8 18 32 
Grommet Group (9.4%) (9.4%) (25.0%) (56.3%) 
Total 6 7 18 46 77 

Student responses examined by gender 

Results for the self-report questions on reading ability, reading comprehension and 

spelling were examined for gender differences (Table 4.7e). There is a similarity in the 

distribution of outcomes for each of these questions and in general, girls rated 

themselves as having more ability than the boys on each question. For each area the 

girls rated themselves more frequently in the above average range and the boys rated 

themselves more frequently in the average range. 

It can be seen in Table 4.7f that girls and boys rated themselves similarly for reading 

frequency with over 80% of the students reading either once a week or on a daily basis. 

However, girls reported a higher frequency of reading by rating themselves more 

frequently (approximately 65%) in the daily range than the boys rated themselves 

(approximately 50%) in this range. Boys tended to rate themselves more frequently 

(approximately 30%) in the once a week range than the girls (approximately 20%). It 

appears that the majority of girls may read more frequently than the boys. 
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Table 4.7e. Student Self-Report on Reading Ability, Reading Comprehension and 
Spelling by Gender 

Gender 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Reading ability 
Girls 0 

(0%) 
5 

(10.9%) 
9 

(19.6%) 
27 

(58.7%) 
5 

(10.9%) 
46 

1 
(3.2%) 

5 
(16.1%) 

13 
(41.9%) 

9 
(29.0%) 

3 
(9.7%) 

31 

Total 1 10 22 36 8 77 

Boys

Reading comprehension 
Girls 2 

(4.3%) 
1 

(2.2%) 
14 

(30.4%) 
24 

(52.2%) 
5 

(10.9%) 
46 

0 
(0%) 

3 
(9.7%) 

13 
(41.9%) 

12 
(38.7%) 

3 
(9.7%) 

31 

Total 2 4 8 77 

Boys

27 36 
Spelling 

Girls 0 
(0%) 

5 
(10.9%) 

19 
(41.3%) 

20 
(43.5%) 

2 
(4.3%) 

46 

0 
(0%) 

4 
(12.9%) 

16 
(51.6%) 

7 
(22.6%) 

4 
(12.9) 

31 

Total 0 9 6 77 

Boys

35 27 

Table 4.7f. Student Self-Report on Reading Frequency by Gender 

Gender Never Once a month Once a week Daily n 
Girls 3 4 9 30 46 

(6.5%) (8.7%) (19.6%) (65.2%) 
Boys 3 3 9 16 31 

(9.7%) (9.7%) (29.0%) (51.6%) 
Total 6 7 18 46 77 

Student responses examined by gender and otitis media group 

Each question in the Student Survey Form was examined by gender and by otitis media 

group. Unlike the previous sections where three survey questions were presented 

together these questions will be presented separately. Table 4.7g shows responses by 

girls and boys by otitis media group for the question referring to reading ability. For this 

question more girls in the Non-OME/Non-Grommet Group (approximately 80%) rated 

themselves as having an above average or well above average reading ability. Ratings 

in the above average and well above average ranges as reported by the girls in the 
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OME/Grommet Group were approximately 60% and the OME/Non-Grommet Group 

approximately 70%. 

For this question, boys in the Non-OME/Non-Grommet Group and the OME/Non-

Grommet Group are more likely to rate themselves in the average and below average 

range compared with boys in the OME/Grommet Group who rated themselves more 

often in the above average and well above average ranges. Overall, boys tended to be 

less confident of their reading ability than girls with girls in the Non-OME/Non-

Grommet Group showing the most confidence in their own reading ability. 

Table 4.7g. Student Self-Report on Reading Ability for Gender by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
3 

(17.6%) 
10 

(58.8%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
3 

(25.0%) 
6 

(50.0%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

2 
(11.8%) 

3 
(17.6%) 

1 
(5.9%) 

11 
(64.7%) 

17 

Total 0 5 9 27 5 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 1 

(9.1%) 
0 

(0%) 
8 

(72.7%) 
2 

(18.2%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

4 
(26.7%) 

4 
(26.7%) 

5 
(33.3%) 

2 
(13.3%) 

15 

Total 1 5 13 9 3 31 

Grommet Group  

OME/Grommet 

Grommet Group 

For the question on reading comprehension (Table 4.7h) girls in the OME/Non-

Grommet Group reported themselves more frequently (approximately 75%) in the 

above average and well above average ranges than girls in the other two groups 

(approximately 50%).  

Boys in the OME/Grommet Group are more likely (approximately 80%) to rate 

themselves in the above average or well above average range for reading 

comprehension than boys in either of the other two groups (approximately 40%) as 

shown in. Boys in the OME/Grommet Group and OME/Non-Grommet Group are more 
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likely to self-rate reading comprehension in the below average range than boys in the 

Non-OME/Non-Grommet Group (Table 4.7h).  

Table 4.7h. Student Self-report on Reading Comprehension for Gender by Otitis Media 
Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Girls 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
8 

(47.1%) 
7 

(41.2%) 
2 

(11.8%) 
17 

Group 
2 

(16.7%) 
0 

(0%) 
3 

(25.0%) 
5 

(41.7%) 
2 

(16.7%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

3 
(17.6%) 

12 
(70.6%) 

1 
(5.9%) 

17 

Total 2 1 14 24 5 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
6 

(54.5%) 
5 

(45.5%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
0 

(0%) 
3 

(60.0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

2 
(13.3%) 

7 
(46.7%) 

4 
(26.7%) 

2 
(13.3%) 

15 

Total 0 3 13 12 3 31 

Grommet Group  

OME/Grommet 

Grommet Group 

For the question on spelling ability, girls in the Non-OME/Non-Grommet Group rated 

themselves more highly than girls in each of the other two groups. Table 4.7i indicates 

that almost 65% of girls in this group rated themselves as above average or well above 

average for spelling ability compared to approximately 30% of the OME/Grommet 

Group and 40% of the OME/Non-Grommet Group. Boys in the Non-OME/Non-

Grommet Group more frequently rated themselves as average in spelling ability 

(approximately 80%). Boys in the other two groups also tended to rate their spelling 

ability more frequently in the average range (approximately 60%). Girls in the Non-

OME/Non-Grommet Group had more confidence in their spelling ability than girls or 

boys in any other group. 
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Table 4.7i. Student Self-report on Spelling for Gender by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
5 

(29.4%) 
10 

(58.8%) 
1 

(5.9%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
6 

(50.0%) 
3 

(25.0%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

2 
(11.8%) 

8 
(47.1%) 

7 
(41.2%) 

0 
(0%) 

17 

Total 0 5 19 20 2 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
9 

(81.8%) 
2 

(18.2%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
2 

(40.0%) 
0 

(0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

3 
(20.0%) 

5 
(33.3%) 

5 
(33.3%) 

2 
(13.3%) 

15 

Total 0 4 16 7 4 31 

Grommet Group  

OME/Grommet 

Grommet Group 

For the question on reading frequency, boys in the Non-OME/Non-Grommet Group 

tended to indicate that they read less frequently than students in the other otitis media 

groups. Table 4.7j indicates that 80% or more of girls and boys in each of the other 

otitis media groups nominated their reading frequency as once a week or daily. This is 

compared with approximately 70% of boys in the Non-OME/Non-Grommet Group. 
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Table 4.7j. Student Self-Report on Reading Frequency for Gender by Otitis Media 
Group 

Gender Otitis media 
group 

Never Once a 
month 

Once a 
week 

Daily n 

Girls Non-OME/Non-
Grommet Group  

OME/Grommet 
Group 

OME/Non-
Grommet Group 

0 
(0%) 

1 
(8.3%) 

2 
(11.8%) 

2 
(11.8%) 

0 
(0%) 

2 
(11.8%) 

2 
(11.8%) 

4 
(33.3%) 

3 
(17.6%) 

13 
(76.5%) 

7 
(58.3%) 

10 
(58.8%) 

17 

12 

17 

Total 3 4 9 30 46 
Boys Non-OME/Non-

Grommet Group  

OME/Grommet 
Group 

OME/Non-
Grommet Group 

2 
(18.2%) 

0 
(0%) 

1 
(6.7%) 

1 
(9.1%) 

1 
(20.0%) 

1 
(6.7%) 

2 
(18.2%) 

2 
(40.0%) 

5 
(33.3%) 

6 
(54.5%) 

2 
(40.0%) 

8 
(53.3%) 

11 

5 

15 

Total 3 3 9 16 31 

4.2.5.3 Outcomes for the Teacher Survey Form 
The Teacher Survey Form required teachers to report on six questions regarding the 

learning and behaviour of a specific student in the study compared to that of other 

students they teach. As noted previously, the teachers were asked to rate the students on 

a five-point scale (well below average, below average, average, above average and well 

above average). Again, the results for each question were examined by Year level, otitis 

media group, gender and gender by otitis media group.  

Teacher responses examined by year level 

Table 4.8a indicates that the teachers recorded similar responses for students in Years 8 

and 9 for the questions relating to reading ability and spelling. However, for the 

question relating to reading comprehension they rated the students in Year 8 with an 

even spread across the average, above average, and well above average ranges while 

the students in Year 9 were rated more frequently in the average range. 
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Table 4.8a. Teacher Responses on Reading Ability, Reading Comprehension and 
Spelling by Year 

Year 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Reading ability 
Year 8 2 

(5.3%) 
3 

(7.9%) 
15 

(39.5%) 
8 

(21.1%) 
10 

(26.3%) 
38 

Year 9 2 
(5.1%) 

4 
(10.3%) 

17 
(43.6%) 

12 
(21.1%) 

10 
(26.3%) 

39 

Total 4 7 14 7732 20 
Reading comprehension 

Year 8 2 
(5.3%) 

6 
(15.8%) 

10 
(26.3%) 

10 
(26.3%) 

10 
(26.3%) 

38 

Year 9 1 
(2.6%) 

3 
(7.7%) 

18 
(46.2%) 

13 
(33.3%) 

4 
(10.3%) 

39 

Total 3 9 14 7728 23 
Spelling 

Year 8 0 
(0%) 

5 
(13.2%) 

8 
(21.1%) 

13 
(34.2%) 

12 
(31.6%) 

38 

Year 9 1 
(2.6%) 

3 
(7.7%) 

10 
(25.6%) 

23 
(59.0%) 

2 
(5.1%) 

39 

Total 1 8 14 7718 36 

Teacher responses examined by otitis media group 

The results for each question on the Teacher Survey Form were examined according to 

otitis media group. Table 4.8b indicates that for reading ability and reading 

comprehension there was a similar pattern of response. The teachers rated the students 

in the OME/Grommet Group more frequently (approximately 70%) in the below 

average and average ranges. These students were seen on the whole as having a slightly 

poorer ability in reading and reading comprehension than students in the other two 

groups. 

The teachers rated the spelling ability of students in the OME/Non-Grommet Group 

more frequently in the above average and well above average ranges (approximately 

70%), compared with the ratings for students in the other two groups. 
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Table 4.8b. Teacher Responses on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group 

group 
Well below 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media 

Reading ability 
Non-OME/Non- 2 

(7.1%) 
1 

(3.6%) 
13 

(46.4%) 
8 

(28.6%) 
4 

(14.3%) 
28 

Group 
0 

(0%) 
3 

(17.6%) 
9 

(52.9%) 
2 

(11.8%) 
3 

(17.6%) 
17 

OME /Non 2 
(6.3%) 

3 
(9.4%) 

10 
(31.3%) 

10 
(31.3%) 

7 
(21.9%) 

32 

Total 4 7 20 14 77 

Grommet Group 

OME/Grommet 

Grommet Group 
32 

Reading comprehension 
Non-OME/Non- 0 

(0%) 
4 

(14.3%) 
9 

(32.1%) 
11 

(39.3%) 
4 

(14.3%) 
28 

Group 
1 

(5.9%) 
1 

(5.9%) 
10 

(58.8%) 
2 

(11.8%) 
3 

(17.6%) 
17 

OME /Non 2 
(6.3%) 

4 
(12.5%) 

9 
(28.1%) 

10 
(31.3%) 

7 
(21.9%) 

32 

Total 3 9 23 14 77 

Grommet Group 

OME/Grommet 

Grommet Group 
28 

Spelling 
Non-OME/Non- 1 

(3.6%) 
4 

(14.3%) 
6 

(21.4%) 
14 

(50.0%) 
3 

(10.7%) 
28 

Group 
0 

(0%) 
1 

(5.9%) 
6 

(35.3%) 
6 

(35.3%) 
4 

(23.5%) 
17 

OME /Non 0 
(0%) 

3 
(9.4%) 

6 
(18.8%) 

16 
(50.0%) 

7 
(21.9%) 

32 

Total 1 8 36 14 77 

Grommet Group 

OME/Grommet 

Grommet Group 
18 

Teacher responses examined by gender 

Results for each of the questions were examined for gender differences. Results for 

reading ability, reading comprehension and spelling are grouped in Table 4.8c, as there 

is a similarity in the distribution of outcomes for each of these questions. In general, the 

girls were given more above average and well above average ratings than the boys. 
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Table 4.8c. Teacher Responses on Reading Ability, Reading Comprehension and 
Spelling by Gender 

Gender Well below Below Average Above Well above n 
average average average average 

Reading ability 
Girls 2 3 15 14 12 46 

(4.3%) (6.5%) (32.6%) (30.4%) (26.1%) 
Boys 2 4 17 6 2 31 

(6.5%) (12.9%) (54.8%) (19.4%) (6.5%) 
Total 4 7 32 0 14 77 

Reading comprehension 
Girls 1 

(2.2%) 
4 

(8.7%) 
13 

(28.3%) 
16 

(34.8) 
12 

(26.1) 
46 

2 
(6.5%) 

5 
(16.1%) 

15 
(48.4%) 

7 
(22.6%) 

2 
(6.5%) 

31 

Total 3 9 14 77 

Boys

28 23 
Spelling 

Girls 0 3 10 21 12 46 
(0%) (6.5%) (21.7%) (45.7%) (26.1%) 

Boys 1 5 8 15 2 31 
(3.2%) (16.1%) (25.8%) (48.4%) (6.5%) 

Total 1 8 18 36 14 77 

Teacher responses examined by gender and otitis media group 

The teachers' responses to the question relating to reading ability indicate that they rated 

girls in the OME/Grommet Group and boys in the Non-OME/Non-Grommet Group 

more frequently in the average range than students in the other groups (Table 4.8d).  

A similar pattern is seen for the teachers' responses to the question relating to reading 

comprehension (Table 4.8e). The girls in the OME/Grommet Group and the boys in the 

Non-OME/Non-Grommet Group were rated by the teachers to be more frequently in the 

average range than students in the other groups. 

On the question relating to spelling ability the teachers rated the boys in the 

OME/Grommet Group more frequently in the average range than girls or boys in the 

other groups (Table 4.8f). This is an interesting outcome because on the WRAT 3 (the 

spelling subtest) the boys in this group performed as well as the boys in the OME/Non-

Grommet Group and better than the boys in Non-OME/Non-Grommet Group. 
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Table 4.8d. Teacher Responses on Reading Ability for Gender by Otitis Media Group 

group 
Well below 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media 

Girls 
Non-OME/Non- 1 

(5.9%) 
0 

(0%) 
5 

(29.4%) 
7 

(41.2%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
6 

(50.0%) 
2 

(16.7%) 
2 

(16.7%) 
12 

OME/Non- 1 
(5.9%) 

1 
(5.9%) 

4 
(23.5%) 

5 6 
(35.3%) 

17 

Total 2 3 15 14 12 46 

Grommet Group  

OME/Grommet 

Grommet Group (29.4%0 

Boys 
Non-OME/Non- 1 

(9.1%) 
1 

(9.1%) 
8 

(72.7%) 
1 

(9.1%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 1 
(6.7%) 

2 
(13.3%) 

6 
(40.0%) 

5 
(33.3%) 

1 
(6.7%) 

15 

Total 2 4 17 6 2 31 

Grommet Group  

OME/Grommet 

Grommet Group 

Table 4.8e. Teacher Responses on Reading Comprehension for Gender by Otitis 
Media Group 

group 
Well below 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media 

Girls 
Non-OME/Non- 0 

(0%) 
2 

(11.8%) 
1 

(5.9%) 
10 

(58.8%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%0 
7 2 

(16.7%) 
2 

(16.7%) 
12 

OME/Non- 1 
(5.9%) 

1 
(5.9%) 

5 4 
(23.5%) 

6 
(35.3%) 

17 

Total 1 4 13 16 12 46 

Grommet Group  

OME/Grommet 
(58.3%0 

Grommet Group (29.4%0 

Boys 
Non-OME/Non- 0 

(0%) 
2 

(18.2%) 
8 

(72.7%) 
1 

(9.1%) 
0 

(0%) 
11 

Group 
1 

(20.0%) 
0 

(0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 1 
(6.7%) 

3 
(20.0%) 

4 
(26.7%) 

6 
(40.0%) 

1 
(6.7%) 

15 

Total 2 5 15 7 2 31 

Grommet Group  

OME/Grommet 

Grommet Group 
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Table 4.8f. Teacher Responses on Spelling for Gender by Otitis Media Group 

group 
Well below 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
5 

(29.4%) 
8 

(47.1%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
0 

(0%) 
3 

(25.0%) 
6 

(50.0%) 
3 

(25.0%) 
12 

OME/Non- 0 
(0%) 

2 
(11.8%) 

2 
(11.8%) 

7 
(41.2%) 

6 
(35.3%) 

17 

Total 0 3 10 21 12 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 1 

(9.1%) 
3 1 

(9.1%) 
6 

(54.5%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

1 
(6.7%) 

4 
(26.7%) 

9 
(60.0%) 

1 
(6.7%) 

15 

Total 1 5 8 2 31 

Grommet Group  (27.3%0 
OME/Grommet 

Grommet Group 

15 

4.3 Results for Measures of Behaviour Performance 

Two major measures of school behaviour included in this study were the numbers of 

detentions and the number of registers listed for individual students. As discussed above 

(Chapter 3, Section 3.1.6.5), detentions are a less serious form of discipline than 

registers so it would be expected that detentions would be more numerous than 

registers. However, it must be kept in mind that registers are given for both the 

accumulation of detentions and for serious misbehaviour. Outcomes for detentions and 

registers are presented together. 

Responses to Questions 4, 5 and 6 on the Survey Forms also provide data on the 

behavioural performance of the students. These data are in the form of responses to 

questions relating to attitude to doing homework, general behaviour in class and 

relationships with other students. These responses are reported in a similar manner to 

those from the earlier questions relating to academic performance. For each of the 

measures relating to behavioural performance data are reported by Year level, otitis 

media group and gender as well as for gender by otitis media group.  
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4.3.1 Outcomes for Detentions and Registers 

As indicated in Table 4.9a, there was no difference between the number of detentions 

and registers received by students in Year 8 and students in Year 9.  

Table 4.9a. Number of Detentions and Registers by Year Level 

Year Mean SD n d* 


Detentions (N = 77) 

Year 8 2.34 2.59 38


< .15 
Year 9 2.46 2.54 39


Registers (N = 77) 

Year 8 
Year 9 

.21 

.25 
.70 
.67 

38 
39 

< .15 

* effect size 

Students in the OME/Grommet Group received more detentions than students in the 

other two groups and students with no history of otitis media with effusion received the 

lowest number of detentions (Table 4.9b). Students in the Non-OME/Non-Grommet 

Group received the lowest number of registers and students in the OME/Non-Grommet 

Group received the highest number. Clearly, students with a history of otitis media with 

effusion received more registers and more detentions than students without this medical 

history (d = >.3). 

Table 4.9b. Number of Detentions and Registers by Otitis Media Group 

Otitis media group 
(N = 77) 

Mean SD n 
Effect size 

1. 2. 3. 

Detentions 
1. Non-OME/Non-Grommet Group 1.64 1.63 28 ⎯ .76 .36 
2. OME/Grommet Group 3.52 3.06 17 ⎯ .36 
3. OME/Non-Grommet Group 2.46 2.74 32 ⎯ 

Registers 
1. Non-OME/Non-Grommet Group .03 .18 28 ⎯ .46 .56 
2. OME/Grommet Group .17 .39 17 ⎯ .34 
3. OME/Non-Grommet Group .43 .98 32 ⎯ 

Examination of the number of detentions received by gender shows a strong difference 

(d = .56) between the boys and girls with the boys receiving more detentions than the 

girls (Table 4.9c). An examination of the number of registers received by gender in 
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Table 4.10c indicates that boys received slightly more registers than girls.  It is of 

interest that those boys who had attended more schools than other students (in response 

to Question 11 of the Parent Questionnaire) received more detentions. 

Table 4.9c Number of Detentions and Registers by Gender 

Gender Mean SD n d 


Detentions (N = 77) 

Girls 1.82 2.10 46 


.56 
Boys 3.25 2.93 31 


Registers (N = 77) 

Girls .17 .64 46 


.21 
Boys .32 .74 31 

An examination of the number of detentions by gender and by otitis media group clearly 

shows (d = > 1.5) that the boys in the OME/Grommet Group received more detentions 

than either girls or boys in any of the other groups (Table 4.9d). It is of interest that the 

boys in the Non-OME/Non-Grommet Group received the least number of detentions 

across the groups including the groups of girls. Like the boys in the OME/Grommet 

Group, girls in this group also received more detentions than girls in either of the other 

two groups but the difference was not as great as for the boys. 

Boys in the Non-OME/Non-Grommet Group received no registers at all and the girls in 

this group received very few. As Table 4.9d shows, boys with a history of otitis media 

with effusion tended to receive more registers than boys without this disease history. 

Girls in OME/Non-Grommet Group received more registers than girls in the other two 

otitis media groups. This was a similar number of registers to boys with a history of 

otitis media with effusion. It appears that students with a history of otitis media with 

effusion have been given more detentions and registers than students without such a 

history. 

When outcomes were examined for girls whose parents were concerned about hearing 

loss associated with middle ear infections the tendency was for the girls whose parents 

were concerned (15 of the 46) to have more behavioural problems than other girls, 

regardless of otitis media group (with or without grommets). However, the numbers 

were too small to examine in detail for otitis media group and parental concern.  
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Table 4.9d. Number of Detentions and Registers by Gender and by Otitis Media Group 

Gender Otitis media group 
Mean SD n 

Effect size 

(N = 77) 1. 2. 3. 4. 5. 6. 

Detentions 
Girls 1. Non-OME/Non-Grommet 1.70 1.96 17 ⎯ .29 1.70 .70 
(n = 46) 2. OME/Grommet Group 2.25 1.76 12 ⎯ .28 .49 1.57 .49 

3. OME/Non-Grommet Grp 1.64 2.49 17 ⎯  1.60 .66 
Boys 4. Non-OME/Non-Grommet 1.54 1.03 11 ⎯ 1.96 .88 
(n = 31) 5. OME/Grommet Group 6.60 3.50 5 ⎯ 1.01 

6. OME/Non-Grommet Grp 3.40 2.79 15 ⎯ 

Registers 
Girls 1. Non-OME/Non-Grommet .05 .24 17 ⎯  .41 .29 .83 .66 
(n = 46) 2. OME/Grommet Group .08 .28 12 ⎯ .37 .40 .74 .61 

3. OME/Non-Grommet Grp .35 .99 17 ⎯ .49 .18 
Boys 4. Non-OME/Non-Grommet .00 .00 11 ⎯ 1.04 .75 
(n = 31) 5. OME/Grommet Group .40 .54 5 ⎯ .16 

6. OME/Non-Grommet Grp .53 .99 15 ⎯ 

4.3.3 Responses for Questions on Survey Forms Relating to Behaviour  

As discussed previously, three Survey Forms were devised and used to obtain 

information about the students' academic performance and behaviour. The Parent 

Survey Form required parents to report on their own student, the Student Survey Form 

required students to self-report and the Teacher Survey Form required teachers to report 

on the students they teach. Each Survey Form asked the respondent to compare the 

student’s behaviour to that of other students. As noted previously, respondents used a 

five-point scale (well below average, below average, average, above average and well 

above average). Again the responses were examined according to Year level, otitis 

media group and gender as well as gender by otitis media group. Responses from 

parents, students and teachers for girls only and boys only were also examined and are 

reported in Appendix E. It is interesting to note that parents tended not to use the well 

below average rating. In fact a parent only used it once and that was with regard to a 

Year 8 boy in the OME/Non-Grommet Group for the question on homework 

performance. 
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4.3.3.1 Outcomes for the Parent Survey Form 
Parent responses examined by year level 

Parents were asked to rate their perceptions of their students’ homework performance, 

behaviour in class and social skills. Table 4.10a indicates that the parents of students in 

Year 8 and Year 9 reported that students in Years 8 and 9 gave similar responses for 

homework performance and behaviour in class with approximately 50% to 65% of 

students in both years receiving above average or well above average ratings. 

Table 4.10a also shows that in their responses to the question related to social skills, the 

parents of Year 9 students tended to rate them more frequently in the above average and 

well above average ranges (70%) than did the parents of students in Year 8 (50%). 

Almost 50% of the parents of Year 8 students rated them in the average range but only 

15% of the students in Year 9 were placed in this category by their parents. The parents 

of the Year 9 students were more confident in the social skills of their students. 

Table 4.10a. Parent Responses on Homework Performance, Behaviour in Class and 
Social Skills by Year 

Question Year Well below 
average 

Below 
average Average Above 

average 
Well above 

average n 

8 1 
(2.6%) 

1 
(2.6%) 

16 
(42.1%) 

15 
(39.5%) 

5 
(13.2%) 

38 

9 0 
(0%) 

4 
(10.3%) 

15 
(38.5%) 

15 
(38.5%) 

5 
(12.8%) 

39 

performance 

Total 1 5 31 30 10 77 
8 0 

(0%) 
1 

(2.6%) 
11 

(28.9%) 
20 

(52.6%) 
6 

(15.8%) 
38 

9 0 
(0%) 

4 
(10.3%) 

9 
(23.1%) 

17 
(43.6%) 

9 
(23.1%) 

39 

Behaviour 
in class 

Total 0 5 20 37 15 77 
8 0 

(0%) 
1 

(2.6%) 
18 

(47.4%) 
14 

(36.8%) 
5 

(13.2%) 
38 

9 0 
(0%) 

3 
(7.7%) 

6 
(15.4%) 

21 
(53.8) 

9 
(23.1%) 

39 

Social skills 

Total 0 4 24 35 14 77 

Homework 

Parent responses examined by otitis media group 

The results for each question on the Parent Survey Form were examined according to 

otitis media group. For homework performance there was a tendency for parents to rate 
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students in the OME/Grommet Group (approximately 50%) and the OME/Non-

Grommet Group (approximately 45%) more frequently in the average range (Table 

4.10b). These parents perceived their students' homework performance as poorer 

compared with the perception of parents of students in the Non-OME/Non-Grommet 

Group who were rated approximately 30% in the average range. As a result students in 

the Non-OME/Non-Grommet Group (approximately 65%) received more ratings than 

students in the other two groups for the above average and well above average ranges 

(approximately 40% and 45%). 

For the question on behaviour in class there is a similarity in ratings by parents between 

all groups. However, there is also a tendency for the students in the OME/Grommet 

Group to receive fewer (approximately 60%) ratings in the above average and well 

above average ranges than students in the other two groups with ratings of 

approximately 70%. 

According to the ratings by parents for the question related to social skills, students in 

the Non-OME/Non-Grommet Group (approximately 70%) were rated more frequently 

in the above average and well above average ranges than students in the other two 

groups (approximately 60% each). Students in the OME/Grommet Group were rated 

more frequently in the average range on this question than students in the other two 

groups (approximately 40 % compared with approximately 30%). Parents tended to rate 

students in the Non-OME/Non-Grommet Group as being more competent in homework 

performance and social skills compared with ratings by parents of students in the other 

two groups. 
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Table 4.10b. Parent Responses on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Homework performance 
0 

(0%) 
1 

(3.6%) 
9 

(32.1%) 
14 

(50.0%) 
4 

(14.3%) 
28 

0 
(0%) 

1 
(5.9%) 

8 
(47.1%) 

6 
(35.3%) 

2 
(11.8%) 

17 

1 
(3.1%) 

3 
(9.4%) 

14 
(43.8%) 

10 
(31.3%) 

4 
(12.5%) 

32 

Total 1 5 31 30 10 77 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Behaviour in class 
0 

(0%) 
0 

(0%) 
8 

(28.6%) 
13 

(46.4%) 
7 

(25.0%) 
28 

0 
(0%) 

2 
(11.8%) 

5 
(29.4%) 

7 
(41.2%) 

3 
(17.6%) 

17 

0 
(0%) 

3 
(9.4%) 

7 
(21.9%) 

17 
(53.1%) 

5 
(15.6%) 

32 

Total 0 5 20 37 15 77 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Social skills 
0 

(0%) 
1 

(3.6%) 
8 

(28.6%) 
15 

(53.6%) 
4 

(14.3%) 
28 

0 
(0%) 

0 
(0%) 

7 
(41.2%) 

7 
(41.2%) 

3 
(17.6%) 

17 

0 
(0%) 

3 
(9.4%) 

9 
(28.1%) 

13 
(40.6%) 

7 
(21.9%) 

32 

Total 0 4 24 35 14 77 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Parent responses examined by gender 

Results for each of the questions were examined for gender differences. Table 4.10c 

shows that for homework performance, behaviour in class and social skills again parents 

tended to give higher ratings to girls than boys. Girls received ratings in the above 

average and well above ranges more frequently than boys who received more ratings in 

the average range. Parents of girls perceived them as performing better in all these areas 

compared to parents of boys. 
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Table 4.10c. Parent Responses on Homework Performance, Behaviour in Class and 
Social Skills by Gender 

Gender Well below Below Average Above Well above n 
average average average average 

Homework 
Girls 0 2 14 22 8 46 

(0%) (4.3%) (30.4%) (47.8%) (17.4%) 
Boys 1 3 17 8 2 31 

(3.2%) (9.7%) (54.8%) (25.8%) (6.5%) 
Total 1 5 31 30 10 77 

Behaviour in class 
Girls 0 2 8 25 11 46 

(0%) (4.3%) (17.4%) (54.3%) (23.9%) 
Boys 0 3 12 12 4 31 

(0%) (9.7%) (38.7%) (38.7%) (12.9%) 
Total 0 5 20 37 15 77 

Social skills 
Girls 0 1 13 21 11 46 

(0%) (2.2%) (28.3%) (45.7%) (23.9%) 
Boys 0 3 11 14 3 31 

(0%) (9.7%) (35.5%) (45.2%) (9.7%) 
Total 0 4 24 35 14 77 

Parent responses examined by gender and otitis media group 

An analysis of gender by otitis media group was undertaken to identify interaction 

affects between gender and otitis media group for each question. Each question is 

presented separately. 

Table 4.10d indicates that for homework performance, parents of girls in the 

OME/Grommet Group tended to rate them less frequently (approximately 50%) in the 

above average and well above ranges compared with parent ratings for girls in the Non-

OME/Non-Grommet Group (approximately 75%) and the OME/Non-Grommet Group 

(approximately 70%). This suggests that these parents saw their daughters' homework 

performance as poorer than the homework performance of girls in the other two groups. 

For homework performance, boys in the OME/Non-Grommet Group tended to receive 

more ratings in the well below average and below average ranges (approximately 20% 

compared with approximately 10% and 0%) than boys or girls in the other two groups. 

115 



Chapter 4 

Table 4.10d. Parent Responses on Homework Performance for Gender by Otitis Media 
Group 

Gender 
group 

Well below 
average 

Below 
average 

Average 
average 

Well above 
average 

n 

0 
(0%) 

0 
(0%) 

4 
(23.5%) 

9 
(52.9%) 

4 
(23.5%) 

17 

0 
(0%) 

1 
(8.3%) 

5 
(41.7%) 

5 
(41.7%) 

1 
(8.3%) 

12 

0 
(0%) 

1 
(5.9%) 

5 
(29.4%) 

8 
(47.1%) 

3 
(17.6%) 

17 

Girls 

Total 0 2 14 22 8 
0 

(0%) 
1 

(9.1%) 
5 

(45.5%) 
5 

(45.5%) 
0 

(0%) 
11 

0 
(0%) 

0 
(0%) 

3 
(60.0%) 

1 
(20.0%) 

1 
(20.0%) 

5 

1 
(6.7%) 

2 
(13.3%) 

9 
(60.0%) 

2 
(13.3%) 

1 
(6.7%) 

15 

Total 1 3 17 8 2 

Otitis media Above 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

46 
Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Boys 

31 

For the question on behaviour in class, parents of girls rated each otitis media group 

similarly. For example, approximately 80% of girls in each otitis media group were 

rated in the above average and well above average ranges, however, the boys in each 

group were rated differently by their parents. Table 4.10e shows that approximately 

65% of boys in the Non-OME/Non-Grommet Group, 20% of boys in the 

OME/Grommet Group and approximately 50% of boys in the OME/Non-Grommet 

Group were rated in the above average and well above average ranges for this question. 

Table 4.10f indicates a similarity in the pattern of ratings for boys in the Non-

OME/Non-Grommet Group and girls in all otitis media groups regarding social skills. 

For this question, boys in the OME/Grommet Group were rated more frequently (3 of 

the 5 boys in the group) and the OME/Non-Grommet Group (approximately 45%) in 

the average and below average ranges than students in any other group. This suggests 

that parents perceive their social skills as poorer than that of students in the other 

groups. 
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Table 4.10e. Parent Responses on Behaviour in Class for Gender by Otitis Media 
Group 

Gender 
group 

Well below 
average 

Below 
average 

Average Above 
average 

Well above 
average 

n 

0 
(0%) 

0 
(0%) 

4 
(23.5%) 

8 
(47.1%) 

5 
(29.4%) 

17 

0 
(0%) 

1 
(8.3%) 

2 
(16.7%) 

7 
(58.3%) 

2 
(16.7%) 

12 

0 
(0%) 

1 
(5.9%) 

2 
(11.8%) 

10 
(58.8%) 

4 
(23.5%) 

17 

Girls 

Total 0 2 8 25 11 46 
0 

(0%) 
0 

(0%) 
4 

(36.4%) 
5 

(45.4%) 
2 

(18.2%) 
11 

0 
(0%) 

1 
(20.0%) 

3 
(60.0%) 

0 
(0%) 

1 
(20.0%) 

5 

0 
(0%) 

2 
(13.3%) 

5 
(33.3%) 

7 
(46.7%) 

1 
(6.7%) 

15 

Total 0 3 12 12 4 

Otitis media 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Boys 

31 

Table 4.10f. Parent Responses on Social Skills for Gender by Otitis Media Group 

Gender 
group 

Well below 
average 

Below 
average 

Average Above 
average 

Well above 
average 

n 

0 
(0%) 

0 
(0%) 

5 
(29.4%) 

10 
(58.8%) 

2 
(11.8%) 

17 

0 
(0%) 

0 
(0%) 

4 
(33.3%) 

5 
(41.7%) 

3 
(25.0%) 

12 

0 
(0%) 

1 
(5.9%) 

4 
(23.55) 

6 
(35.3%) 

6 
(35.3%) 

17 

Girls 

Total 0 1 13 21 11 46 
0 

(0%) 
1 

(9.1%) 
3 

(27.3%) 
5 

(45.5%) 
2 

(18.2%) 
11 

0 
(0%) 

0 
(0%) 

3 
(60.0%) 

2 
(40.0%) 

0 
(0%) 

5 

0 
(0%) 

2 
(13.3%) 

5 
(33.3%) 

7 
(46.7%) 

1 
(7.6%) 

15 

Total 0 3 11 14 3 

Otitis media 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Non-OME/Non-
Grommet Group 

OME/Grommet 
Group 

OME/Non-
Grommet Group 

Boys 

31 

4.3.3.2 Outcomes for the Student Survey Form 
Similar to the Parent Survey Form, the Student Survey Form required students to self-

report on three questions regarding their behaviour compared to that of other students. 
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Again, the results for each question were examined by Year level, otitis media group 

and gender and for interactions of gender and otitis media group.  

Student responses examined by year level 

Students were asked to self-report on their homework performance, behaviour in class 

and social skills compared to other students. As shown in Table 4.11a similar responses 

were obtained for each Year. For each question, similar numbers of students at each 

Year rated themselves in the average range or a combination of the above average and 

well above average ranges. 

Table 4.11a. Student Self-Report on Homework Performance, Behaviour in Class and 
Social Skills by Year 

Year 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Homework performance 
Year 8 0 

(0%) 
4 

(10.5%) 
17 

(44.7%) 
13 

(34.2%) 
4 

(10.5%) 
38 

Year 9 2 
(5.1%) 

2 
(5.1%) 

19 
(48.7%) 

15 
(38.5%) 

1 
(2.6%) 

39 

Total 2 6 5 7736 28 
Behaviour in class 

Year 8 0 
(0%) 

4 
(10.5%) 

14 
(36.8%) 

13 
(34.2%) 

7 
(18.4%) 

38 

Year 9 0 
(0%) 

2 
(5.1%) 

14 
(35.9%) 

17 
(43.6%) 

6 
(15.4%) 

39 

Total 0 6 13 7728 30 
Social skills 

Year 8 0 
(0%) 

0 
(0%) 

11 
(28.9%) 

17 
(44.7%) 

10 
(26.3%) 

38 

Year 9 0 
(0%) 

0 
(0%) 

9 
(23.1%) 

22 
(56.4%) 

8 
(20.5%) 

39 

Total 0 0 18 7720 39 

Student responses examined by otitis media group 

For self-ratings by students in the three otitis media groups on questions related to 

homework performance, behaviour in class and social skills, students in the Non-

OME/Non-Grommet Group consistently rated themselves more frequently in the above 

average or well above average ranges than students in the other two groups did. 
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Students in the OME/Grommet Group or the OME/Non-Grommet Group were much 

more likely to rate themselves in the below average or average range (Table 4.11b). 

On homework performance, approximately 65% of students in the Non-OME/Non-

Grommet Group self-reported in the above average and well above ranges compared 

with approximately 30% of students from the other two groups self-reporting in these 

ranges. Approximately 80%3 of students in the Non-OME/Non-Grommet Group 

consider their behaviour in class to be above average or well above average. However, 

approximately 25% of students in the OME/Grommet Group and approximately 50% of 

students in the OME/Non-Grommet Group reported themselves in the above average 

and well above average ranges. 

A similar trend is observed for social skills. Approximately 85% of students in the Non-

OME/Non-Grommet Group reported themselves as above average or well above 

average. In comparison, approximately 60% of students in the OME/Grommet Group 

and approximately 70% of students in the OME/Non-Grommet Group reported 

themselves in the above average or well above average ranges. Students with a history 

of otitis media (irrespective of whether or not they had ever had grommets inserted) 

showed a tendency to report themselves more frequently as average or below average 

on homework performance, behaviour in class and social skills than students without a 

history of the disease did. 

3 It is noted that the Lake Woebegone effect did occur for many of these ratings. 

119 



Chapter 4 

Table 4.11b. Student Self-Report on Homework Performance, Behaviour in Class and 
Social Skills, by Otitis Media Group. 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

n 

Non-OME/Non- 1 
(3.6%) 

1 
(3.6%) 

8 
(28.6%) 

15 
(53.6%) 

3 
(10.7%) 

28 

Group 
0 

(0%) 
2 

(11.8%) 
10 

(58.8%) 
4 

(23.5%) 
1 

(5.9%) 
17 

OME/Non- 1 
(3.1%) 

3 
(9.4%) 

18 
(56.3%) 

9 
(28.1%) 

1 
(3.1%) 

32 

Total 2 6 36 28 5 77 

Otitis media 

Homework performance 

Grommet Group 

OME/Grommet 

Grommet Group 

Behaviour in class 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
6 

(21.4%) 
15 

(53.6%) 
7 

(25.0%) 
28 

Group 
0 

(0%) 
3 

(17.6%) 
10 

(58.8%) 
3 

(17.6%) 
1 

(5.9%) 
17 

OME/Non- 0 
(0%) 

3 
(9.4%) 

12 
(37.5%) 

12 
(37.5%) 

5 
(15.6%) 

32 

Total 0 6 28 30 13 77 

Grommet Group  

OME/Grommet 

Grommet Group 

Social skills 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(14.3%) 
18 

(64.3%) 
6 

(21.4%) 
28 

Group 
0 

(0%) 
0 

(0%) 
7 

(41.2%) 
8 

(47.1%) 
2 

(11.8%) 
17 

OME/Non- 0 
(0%) 

0 
(0%) 

9 
(28.1%) 

13 
(40.6%) 

10 
(31.3%) 

32 

Total 0 0 20 39 18 77 

Grommet Group  

OME/Grommet 

Grommet Group 

Student responses examined by gender 

Results for the self-report questions were examined for gender differences. As shown in 

Table 4.11c, for homework performance, there is a tendency for girls (approximately 

50%) to self-report more frequently in the above average and well above average 

ranges than boys (approximately 30%) did. Boys were more likely to self-report their 

homework behaviour in the well below average ane below average ranges. 

Girls and boys rated themselves in a similar manner when reporting on behaviour in 

class. However, there was a slight tendency for girls to rate themselves more often in 

the average range (approximately 40%) than boys (approximately 30%) did, with boys 

rating themselves more frequently in the below average range. 
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In Table 4.11c it can be seen that for social skills, no students rated themselves in the 

well below average or below average ranges. Boys were slightly more confident of their 

social skills and rated themselves more frequently (approximately 80%) in the above 

average and well above average ranges than the girls (approximately 70%) did. 

Table 4.11c. Student Self-Report on Homework Performance, Behaviour in Class and 
Social Skills by Gender 

Gender 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Homework performance 
Girls 0 

(0%) 
2 

(4.3%) 
21 

(45.7%) 
20 

(43.5%) 
3 

(6.5%) 
46 

2 
(6.5%) 

4 
(12.9%) 

15 
(48.4%) 

8 
(25.8%) 

2 
(6.5%) 

31 

Total 2 6 5 77 

Boys

36 28 
Behaviour in class 

Girls 0 
(0%) 

2 
(4.3%) 

19 
(41.3%) 

18 
(39.1%) 

7 
(15.2%) 

46 

0 
(0%) 

4 
(12.9%) 

9 
(29.0%) 

12 
(38.6%) 

6 
(15.4%) 

31 

Total 0 6 13 77 

Boys

28 30 
Social skills 

Girls 0 
(0%) 

0 
(0%) 

14 
(30.4%) 

19 
(42.3%) 

13 
(28.3%) 

46 

0 
(0%) 

0 
(0%) 

6 
(19.4%) 

20 
(64.5%) 

5 
(16.1%) 

31 

Total 0 0 18 77 

Boys

20 39 

Student responses examined by gender and otitis media group 

An examination by gender and otitis media group for the question related to homework 

performance shows that girls and boys in the Non-OME/Non-Grommet Group 

consistently rated themselves more frequently in the above average and well above 

average ranges than did girls or boys in the other two groups (Table 4.11d). However, 

girls in this group showed more confidence in their homework performance 

(approximately 75%) compared to boys in the same group (approximately 45%). Girls 

and boys in the OME/Grommet Group and OME/Non-Grommet Group tended to rate 

themselves more frequently in the average or below average ranges with this tendency 

being strongest for boys in these groups. 
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Table 4.11d. Student Self-report on Homework Performance for Gender by Otitis 
Media Group 

group 
Well below 

average 
Below 
average Average Above 

average 
Well above 

average n Otitis media 

Girls 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
11 

(64.7%) 
2 

(11.8%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
6 

(50.0%) 
4 

(33.3%) 
0 

(0%) 
12 

OME/Non- 0 
(0%) 

0 
(0%) 

11 
(64.7%) 

5 
(29.4%) 

1 
(5.9%) 

17 

Total 0 2 21 20 3 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 1 

(9.1%) 
1 

(9.1%) 
4 

(36.4%) 
4 

(36.4%) 
1 

(9.1%) 
11 

Group 
0 

(0%) 
0 

(0%) 
4 

(80.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 1 
(6.7%) 

3 
(20.0%) 

7 
(46.7%) 

4 
(26.7%) 

0 
(0%) 

15 

Total 2 4 15 8 2 31 

Grommet Group  

OME/Grommet 

Grommet Group 

For the question relating to behaviour in class, Table 4.11e indicates a similar pattern of 

self-rating for girls and boys in each group. Students in the Non-OME/Non-Grommet 

Group consistently rated themselves higher than did students in the other two groups 

with both boys and girls rating themselves in the above average and well above average 

ranges approximately 80% of the time. They showed confidence in their ratings for 

behaviour in class. The similarity between groups continues with girls and boys in the 

OME/Grommet Group self-rating approximately 75% of the time in the below average 

and average ranges and approximately 50% of girls and boys in the OME/Non-

Grommet Group self-rating in these ranges. 
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Table 4.11e. Student Self-Report on Behaviour in Class for Gender by Otitis Media 
Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Girls 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
10 

(58.8%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
8 

(66.7%) 
2 

(16.7%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

7 
(41.2%) 

6 
(35.3%) 

3 
(17.6%) 

17 

Total 0 2 19 18 7 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
2 

(18.2%) 
5 

(45.5%) 
4 

(36.4%) 
11 

Group 
0 

(0%) 
2 

(40.0%) 
2 

(40.0%) 
1 

(20.0%) 
0 

(0%) 
5 

OME/Non- 0 
(0%) 

2 
(13.3%) 

5 
(33.3%) 

6 
(40.0%) 

2 
(13.3%) 

15 

Total 0 4 9 12 6 31 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys in each otitis media group were slightly more confident than girls in a similar 

otitis media group for the question related to social skills. Boys in the Non-OME/Non-

Grommet Group showed the most confidence for this question. Table 4.11f indicates 

that girls in the OME/Grommet Group reported approximately 50% of the time in the 

average range indicating they had the least self-confidence in their social skills of 

students across all the otitis media groups. 
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Table 4.11f. Student Self-report on Social Skills for Gender by Otitis Media Group 

group 
Well below 

average 
Below 
average Average Above 

average 
Well above 

average n Otitis media 

Girls 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
3 

(17.6%) 
10 

(58.8%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
0 

(0%) 
6 

(50.0%) 
5 

(41.7%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

0 
(0%) 

5 
(29.4%) 

4 
(23.5%) 

8 
(47.1%) 

17 

Total 0 0 14 19 13 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
1 

(9.1%) 
80 

(72.7%) 
2 

(18.2%) 
11 

Group 
0 

(0%) 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

0 
(0%) 

4 
(26.7%) 

9 
(60.0%) 

2 
(13.3%) 

15 

Total 0 0 6 5 31 

Grommet Group  

OME/Grommet 

Grommet Group 

20 

4.3.3.3 Outcomes for the Teacher Survey Form 
The Teacher Survey Form required teachers to report on three questions regarding 

behaviour of a specific student in the study compared to that of other students they 

teach. As noted previously, in Questions 1 to 6 the teachers were asked to rate the 

students on a five-point scale (well below average, below average, average, above 

average and well above average). The results for each question were examined by Year 

level, otitis media group, gender and gender by otitis media group.  

Teacher responses examined by year level 

Table 4.12a shows that the teachers rated the Year 9 students more frequently in the 

above average range for homework performance than the Year 8 students. They used a 

wider spread of responses for the Year 8 students suggesting there are some students 

who are doing their homework quite well but there are also some Year 8 students who 

are not doing as well. However, they rated the Year 8 students as performing in a 

similar fashion to the Year 9 students for behaviour in class and on social skills. 
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Table 4.12a. Teacher Responses on Homework Performance, Behaviour in Class and 
Social Skills by Year 

Year 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Homework Performance 
Year 8 5 

(13.2%) 
4 

(10.5%) 
10 

(26.3%) 
7 

(18.4%) 
12 

(31.6%) 
38 

Year 9 1 
(2.6%) 

3 
(7.7%) 

8 
(20.5%) 

23 
(59.0%) 

4 
(10.3%) 

39 

Total 6 7 16 7718 30 
Behaviour in class 

Year 8 1 
(2.6%) 

5 
(13.2%) 

3 
(7.9%) 

8 
(21.1%) 

21 
(55.3%) 

38 

Year 9 1 
(2.6%) 

2 
(5.1%) 

9 
(23.1%) 

15 
(38.5%) 

12 
(30.8%) 

39 

Total 2 7 33 7712 23 
Social skills 

Year 8 0 
(0%) 

4 
(10.5%) 

8 
(21.1%) 

12 
(31.6%) 

14 
(36.8%) 

38 

Year 9 1 
(2.6%) 

2 
(5.1%) 

11 
(28.2%) 

24 
(61.5%) 

1 
(2.6%) 

39 

Total 1 6 15 7719 36 

Teacher responses examined by otitis media group 

The results for each question on the Teacher Survey Form were examined according to 

otitis media group. In Table 4.12b it can be seen that on each of the questions teachers 

rated students in the OME/Non-Grommet Group more frequently in the average and 

below average ranges than for students in the other two groups. The teachers saw 

students in this group as having a tendency towards lower ratings on each of these 

questions. 
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Table 4.12b. Teacher Responses on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group 

group 
Well below 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media 

Homework performance 
Non-OME/Non- 2 

(7.1%) 
5 

(17.9%) 
4 

(14.3%) 
13 

(46.4%) 
4 

(14.3%) 
28 

Group 
1 

(5.9%) 
1 

(5.9%) 
6 

(35.3%) 
5 

(29.4%) 
4 

(23.5%) 
17 

OME/Non- 3 
(9.4%) 

1 
(3.1%) 

8 
(25.0%) 

12 
(37.5%) 

8 
(25.0%) 

32 

Total 6 7 18 30 16 77 

Grommet Group 

OME/Grommet 

Grommet Group 

Behaviour in class. 
Non-OME/Non- 1 

(3.6%) 
3 

(10.7%) 
4 

(14.3%) 
11 

(39.3%) 
9 

(32.1%) 
28 

Group 
1 

(5.9%) 
1 

(5.9%) 
5 

(29.4%) 
4 

(23.5%) 
6 

(35.3%) 
17 

OME/Non- 0 
(0%) 

3 
(9.4%) 

3 
(9.4%) 

8 
(25.0%) 

18 
(56.3%) 

32 

Total 2 7 12 23 33 77 

Grommet Group  

OME/Grommet 

Grommet Group 

Social skills 
Non-OME/Non- 1 

(3.6%) 
3 

(10.7%) 
5 

(17.9%) 
14 

(50.0%) 
5 

(17.9%) 
28 

Group 
0 

(0%) 
1 

(5.9%) 
6 

(35.3%) 
6 

(35.3%) 
4 

(23.5%) 
17 

OME/Non- 0 
(0%) 

2 
(6.3%) 

8 
(25.0%) 

16 
(50.0%) 

6 
(18.8%) 

32 

Total 1 6 19 36 15 77 

Grommet Group  

OME/Grommet 

Grommet Group 

Teacher responses examined by gender 

Results for each of the self-report questions were examined for gender differences. As 

shown in Table 4.12c for behaviour in class and social skills, girls and boys received 

similar numbers of ratings for the above average and well above average ranges but the 

boys received more ratings in the well below average and below average ranges than 

the girls. The teachers rated their behaviour in class and their social skills as poorer than 

for girls. 
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Table 4.12c. Teacher Responses on Homework Performance, Behaviour in Class and 
Social Skills by Gender 

Gender 
average 

Below 
average 

Average Above 
average 

Well above 
average 

nWell below 

Homework performance 
Girls 1 

(2.2%) 
3 

(6.5%) 
11 

(23.9%) 
18 

(39.1%) 
13 

(28.3%) 
46 

5 
(16.1%) 

4 
(12.9%) 

7 
(22.6%) 

12 
(38.7%) 

3 
(9.7%) 

31 

Total 6 7 16 77 

Boys

18 30 
Behaviour in class 

Girls 0 
(0%) 

2 
(4.3%) 

9 
(19.6%) 

14 
(30.4%) 

21 
(45.7%) 

46 

2 
(6.5%) 

5 
(16.1%) 

3 
(9.7%) 

9 
(29.0%) 

12 
(38.7%) 

31 

Total 2 7 33 77 

Boys

12 23 
Social skills 

Girls 0 
(0%) 

2 
(4.3%) 

13 
(28.3%) 

20 
(43.5%) 

11 
(23.9%) 

46 

1 
(3.2%) 

4 
(12.9%) 

6 
(19.4%) 

16 
(51.6%) 

4 
(12.9%) 

31 

Total 1 6 15 77 

Boys

19 36 

Teacher responses examined by gender and otitis media group 

An examination of the question on homework performance in Table 4.12d indicates that 

the teachers rated the girls in the OME/Grommet Group and the boys in the OME/Non-

Grommet Group in the average range more frequently than students in the other groups.  

The teachers' responses to the question on behaviour in class are shown in Table 4.12e. 

The boys in the OME/Grommet Group were rated more frequently in the average, 

below average and well below average ranges than the other students and the girls in the 

OME/Non-Grommet Group were rated more frequently in the well above average 

range. 
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Table 4.12d. Teacher Responses on Homework Performance for Gender by Otitis 
Media Group 

group 
Well below 

average 
Below 

average 
Average 

average 
Well above 

average 
nOtitis media Above 

Girls 
Non-OME/Non- 0 

(0%) 
2 

(11.8%) 
3 

(17.6%) 
8 

(47.1%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
0 

(0%) 
5 

(41.7%) 
4 

(33.3%) 
3 

(25.9%) 
12 

OME/Non- 1 
(5.9%) 

1 
(5.9%) 

3 
(17.6%) 

6 
(35.3%) 

6 
(35.3%) 

17 

Total 1 3 11 18 13 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 2 

(18.2%) 
3 

(27.3%) 
1 

(9.1%) 
5 

(45.5%) 
0 

(0%) 
11 

Group 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
5 

OME/Non- 2 
(13.3%) 

0 
(0%) 

5 
(33.3%) 

6 
(40.0%) 

2 
(13.3%) 

15 

Total 5 4 7 3 31 

Grommet Group  

OME/Grommet 

Grommet Group 

12 

Table 4.12e. Teacher Responses on Behaviour in Class for Gender by Otitis Media 
Group 

group 
Well below 

average 
Below 

average 
Average 

average 
Well above 

average 
nOtitis media Above 

Girls 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
7 

(41.2%) 
6 

(35.3%) 
17 

Group 
0 

(0%) 
0 

(0%) 
3 

(25.0%) 
4 

(33.3%) 
5 

(41.7%) 
12 

OME/Non- 0 
(0%) 

2 
(11.8%) 

2 
(11.8%) 

3 
(17.6%) 

10 
(58.8%) 

17 

Total 0 2 9 21 46 

Grommet Group  

OME/Grommet 

Grommet Group 

14 
Boys 

Non-OME/Non- 1 
(9.1%) 

3 
(27.3%) 

0 
(0%) 

4 
(36.4%) 

3 
(27.3%) 

11 

Group 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

1 
(6.7%) 

1 
(6.7%) 

5 
(33.3%) 

8 
(53.3%) 

15 

Total 2 5 3 9 12 31 

Grommet Group  

OME/Grommet 

Grommet Group 
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Table 4.12f shows that for the question on social skills, the teachers rated the girls in the 

OME/Grommet Group more frequently in the average range than any of the other 

students. They clearly identified girls in this group as having poorer social skills than 

any of the other students, including the boys in the similar otitis media groups. The girls 

in this group had also appeared less confident of their social skills compared to the other 

students. 

Table 4.12f. Teacher Responses on Social Skills for Gender by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Girls 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
4 

(23.5%) 
8 

(47.1%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
5 

(41.7%) 
4 

(33.3%) 
2 

(16.7%) 
12 

OME/Non- 0 
(0%) 

0 
(0%) 

4 
(23.5%) 

8 
(47.1%) 

5 
(29.4%) 

17 

Total 0 2 13 20 11 46 

Grommet Group  

OME/Grommet 

Grommet Group 

Boys 
Non-OME/Non- 1 

(9.1%) 
2 

(18.2%) 
1 

(9.1%) 
6 

(54.6%) 
1 

(9.1%) 
11 

Group 
0 

(0%) 
0 

(0%) 
1 

(20.0%) 
2 

(40.0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

2 4 
(26.7%) 

8 
(53.3%) 

1 
(6.7%) 

15 

Total 1 4 6 4 31 

Grommet Group  

OME/Grommet 

Grommet Group (13.3%0 
16 

There are a number of outcomes associated with the results of the final three questions 

on the Survey Forms. Firstly, the girls generally have higher ratings across all of the 

questions than the boys, that is the girls are seen to be better behaved, to do their 

homework better and to have better social skills than the boys. Secondly, the girls in the 

OME/Grommet Group are less confident of their social skills than the rest of the 

students and thirdly, the boys in the OME/Grommet Group appear to have more 

behaviour problems than the remainder of the students. The following chapter will 

discuss these results in terms of the literature review and the questions posed for this 

study. 
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Chapter 5 


Discussion 


This chapter discusses the findings of the study in relation to the research questions 

presented in Chapter 2. The study was designed to explore the following research 

questions: 

1. 	Do students who have had a history of otitis media with effusion in early 

childhood have continuing problems with learning and school achievement 

through to adolescence? 

2. 	Do students who have had a history of otitis media with effusion in early 

childhood have continuing problems with behaviour, including social skills, at 

school through to adolescence? 

The contribution that this study makes in extending understanding of the educational 

issues involved from the effects of mild, conductive hearing loss associated with otitis 

media with effusion is then discussed before presenting possibilities for future research 

in the area in Chapter 6. 

5.1 Summary of the Research Findings  

The effects of otitis media with effusion on learning will be discussed first in relation to 

observed measures and reported perceptions of academic achievement followed by 

discussion of the effects of otitis media with effusion on behaviour including social 

skills. 

5.1.1 Effect Of Otitis Media With Effusion On Learning  

The measures of academic achievement used in the study included a test of reading 

comprehension (TORCH), a spelling test (WRAT 3), Tests of Syntactic Ability (TSA) 

and teacher generated school reports for English, Mathematics and Science. Analyses 

using effect size indicated some trends to differences in outcomes between the three 

otitis media groups, as well as between the students in Year 8 and Year 9 and between 

girls and boys. 
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5.1.1.1 Outcomes for Academic Achievement 
Outcomes for Year Level 

When examining the results of the measures of academic achievement for differences 

between the year levels there was a clear trend for the Year 8 students to perform better 

than the Year 9 students on all of the tests except the reading test, the Year 9 students 

are not as strong academically as the Year 8 students. It is of interest that each year the 

intake of Year 8 students into this relatively new secondary school (established in 1988) 

is from two sources. Approximately one half of the students progress into Year 8 from 

the school’s Year 7 classes while the other half is a new intake of students from various 

other primary schools. Each year new applicants for these positions sit an examination 

and, as the school becomes more competitive, it is able to choose students with higher 

academic results to fill these places. This would lead to a situation where each 

succeeding year level is marginally academically stronger than the previous one. It is 

also possible that this is a random outcome for the two years of classes involved in this 

study, and might act as a warning against treating cross-sectional data longitudinally. 

Outcomes for otitis media groups 

Although no strong trends were consistently recorded across the three otitis media 

groups for the measures of academic ability there was some evidence that membership 

of an otitis group could result in problems in some academic areas. Students in the 

OME/Non-Grommet Group had the poorest results for spelling (effect size value = .19) 

and the students in the OME/Grommet Group had the poorest results for Mathematics 

and Science as well as the Nominalization subtest of the TSA (effect size value = .16). 

The result for spelling seems a reasonable outcome where possible conductive hearing 

loss, not corrected by grommets, could mean loss of clarity in hearing words. This 

would also apply to the learning and application of the more difficult structures of 

English syntax including Nominalization. In the Dunedin Study, Bennett et al. (2001) 

found some possible interaction between reading and spelling for thirteen years old 

students with a history of otitis media with effusion. They suggested that this could be 

due to an inefficient coding system in the students (possibly involving the problems 

with syntax shown in this study). They suggested also it may be associated with identity 

and motivation issues in the students, a conclusion relevant to outcomes for behaviour 

found in this study and discussed further on. It is not possible to say from this study 

whether the maths/science outcomes were hearing related or to explain the possible 
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interaction of potential hearing loss and these courses. However, as learning in these 

areas is terminology-dependent, a language-based relationship may have occurred and 

be worthy of further investigation. 

The lack of a strong, consistent result across the otitis media groups lends weight to the 

notion that a number of factors are intertwined in student academic outcomes, including 

parental input, absences from school due to illness and so on so that hearing loss is just 

one of these factors. The notion of a multi-factorial model, as suggested by Shriberg, 

Flipsen, et al. (2000) combined with a cumulative risk model (Vernon-Feagans et al., 

2002) where complex associations between each student and their environment 

contribute to their academic success, could become a viable context in which to place 

the long term effects of conductive hearing loss.  

Students in this study were drawn from a basically homogenous and relatively well-

educated background (School Headmaster, personal communication, December 6, 

2002). It is possible that, following the research findings of Roberts et al. (1998), family 

support and a beneficial environment were sufficient to overcome the effects of 

exposure to hearing loss and therefore the students’ early environment may be a factor 

compensating for any potential academic difficulties.  

Outcomes for Gender 

Gender differences were found with the girls performing better than the boys across all 

measures of academic achievement. According to Education Queensland, the 

controlling body for state education in Queensland “Australian studies indicate that in 

each aspect of literacy - writing, reading, viewing, speaking and listening - the average 

girl outperforms the average boy” (2002). Therefore the outcomes of this study are 

consistent with current school achievement data at state and national levels. 

It is also possible that parental school selection processes have affected these results. 

The school studied is a relatively small coeducational private school. It may be that the 

parents of high achieving boys select other schools for their sons, especially single sex 

private schools, whereas the parents of all girls, irrespective of their academic 

achievement levels, will select this school. Furthermore, it may be that parents of sons 

with schooling difficulties deliberately selected this school for its supportive 

environment.  
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However, it is important to remember that boys do not form an homogenous group and 

it is necessary to ask which boys, as well as which girls, are at most risk of not 

achieving academically. An examination of the results for both gender and otitis media 

group contribute to an interpretation of this. 

Outcomes for both gender and otitis media group 

More interesting insights were obtained into the outcomes for the measures of academic 

achievement when they were examined for gender by otitis media group. Overall, boys 

without a history of otitis media tended to perform more poorly than all the other 

students. This may mean that otitis media has no effect on school achievement and any 

residual hearing loss may not affect school achievement. However, it is possible that 

this is a lower academically achieving group of boys in general, confounding the results. 

Reasons for this may be associated with the parents’ reasons for choosing the school for 

their sons. Possibly also, boys at this school with a history of the disease had parents 

who compensated for any hearing deficits. However, it is interesting that on the final 

three subtests of the TSA, which were also the most difficult and focused on 

Relativization and Complementation (both recursive processes in English that enable 

the combination or embedding of a number of sentences and which require the 

understanding of the rules involved in order to do this) and Nominalization (that feature 

of English which makes it possible to create nouns or noun phrases from other classes 

of words or from sentences (Quigley et al., 1978)), boys who had grommets in the past 

had the poorest results (effect size values = >.50). According to Wallace and Hooper 

(1997) problems with phonological processing may be expected from students with a 

history of conductive hearing loss. The TSA is more fine-grained than the other 

academic measures used in this study and possibly it requires this type of test to identify 

possible deficits associated with conductive hearing loss. The TSA measures general 

knowledge of syntax as well as various syntactic structures and their component forms. 

It would not be surprising to find that mild conductive hearing loss results in some 

problems in learning and applying syntax (possibly to reading and writing). Overall, this 

could be one of the most important findings of this study given the general equivalences 

in performance elsewhere. It does seem to indicate some effect of group on learning, 

perhaps especially for boys who are generally less inclined to focus on literacy-skill 

development. 
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In contract to the boys, girls in the OME/ Grommet Group had the poorest performance 

academically when compared with the other girls. On the TORCH their results were 

similar to the results of the boys in the corresponding otitis media group. These girls 

also achieved lower results than girls in the other two otitis media groups for English 

(effect size values = 1.50). This is an interesting outcome for the girls. It may indicate 

hearing loss to a degree that affects academic performance. It would have been expected 

that the insertion of grommets should have alleviated any problems caused by 

conductive hearing loss, as hearing is expected to improve rapidly following grommet 

insertion. However this is not always the case and any expected improvement in hearing 

may have been limited (Rovers, Krabbe et al., 2001). These girls may have experienced 

significant periods of hearing loss prior to the insertion of their grommets, significant 

periods of missed schooling due to illness, or any of these possibilities may have 

occurred. In retrospect, it would have been useful to ask the parents about these issues.  

In general, unlike results for the boys, girls in both the otitis media groups tended to 

achieve lower scores academically than girls without any reported history of the disease. 

Again, as discussed earlier, information on reasons for parental choice of school would 

have been useful. However, for the girls, results for the WRAT 3, the majority of the 

subtests of the TSA and the academic subjects support the possibility that otitis media 

affects academic outcomes. In general, girls in the OME/Non-Grommet Group had a 

wider range of scores on the TSA than girls in the other two groups. Girls in both the 

otitis media groups achieved lower results in Mathematics and Science than girls in the 

Non-OME/Non-Grommet Group. This is an interesting result compared to their results 

for English where the girls in the OME/Non-Grommet Group achieved better than the 

girls in the other two groups. The girls’ results tended to be higher than the boys’ 

results. This outcome is particularly clear for the girls in the OME/Non-Grommet Group 

who had less experience with the disease than the girls in the OME/Grommet Group. It 

appears that, for girls, there is a difference between the academic performance of 

students who had otitis media with effusion and those with no reported history of the 

disease. 

Summary 

Although there is strong support in the literature for a negative impact on academic 

achievement due to conductive hearing loss, this outcome cannot be concluded from 

this study although the evidence for the girls in this study is supportive. Possibly these 
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students did not experience sufficiently frequent or prolonged periods of hearing loss or 

perhaps they did not experience it at a critical age developmentally. This seems unlikely 

because over 75% of the students in the OME/Grommet Group and 50% of the students 

in the OME/Non-Grommet Group experienced four or more infections before the age of 

three, important years in the development of language skills, and they continued to 

experience infections into their secondary school years. What appears possible is that 

the students in this study did not experience a sufficient accumulation of other risk 

factors to contribute to problems in academic achievement. As suggested by Vernon-

Feagans (1999), where the students’ early childhood environment and school experience 

are adequate they may compensate for the effects of fluctuating conductive hearing loss.  

This outcome lends weight to the application of a multifactorial/cumulative risk model 

where hearing loss is an independent variable rather than a predictor variable (Roberts 

et al., 1998) which contributes to an understanding of possible links between fluctuating 

conductive hearing loss and academic achievement. Possible factors could include early 

childhood experiences such as poor quality of the childcare environment (both in and 

out of the home), parental education, parental expectations, socio-economic status, 

health status and medical history. However, apparently these factors did not accumulate 

sufficiently to produce a negative effect on academic achievement for the students in 

this study. 

5.1.1.2 Reported Perceptions of Academic Achievement 
Parents, students and teachers completed similar Survey Forms in order to obtain their 

perceptions about the students’ academic performance and behaviour from three 

perspectives. These perceptions will be discussed in the same order in which the results 

were reported, that is according to year level, otitis media group, gender and then both 

gender and otitis media group. Perceptions by parents, students and teachers will be 

discussed together. The questions relating to academic performance will be discussed 

first. 

Perceptions by Year Level 

Parents, students and teachers all rated students in Year 8 more highly in the academic 

areas than the Year 9 students. This tendency agrees with the outcomes found for the 

measures of academic achievement where the Year 8 students tended to perform better 

than the Year 9 students and it is clear that all the respondents were perceptive of the 
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standards obtained. Possibly this is related to the competitiveness related to the intake of 

new students discussed in an earlier section. 

Perceptions by otitis media group 

The teachers showed less confidence in the reading achievements of students in both of 

the groups with a history of otitis media. This is an interesting perception given that, on 

the reading test and in their school report for English, the students in these two groups 

performed as well as the students in the group without a history of the disease. Teachers 

would not have been aware of student background for the most part however they may 

have been influenced by other factors such as students’ behaviour, as the next 

discussion could indicate. It seems as though the parents and students had a more 

realistic view of the students’ achievements.  

Although the students who had grommets inserted performed as well on the spelling test 

as the students who had no history of the disease they did not appear to believe that they 

were achieving adequately in spelling. It is possible that the parents of these students 

were in fact aware of the potential impact of conductive hearing loss on academic 

achievement and while compensating for this caused these students to feel less 

confident of their academic abilities. Or perhaps any conductive hearing loss made it 

difficult for them to learn spelling. This may have left students with the perception that 

spelling is difficult and that they were poor at it. 

Perceptions by Gender 

The perceptions of all the respondents were that the girls were better academically than 

the boys, reflecting the actual academic achievement differences between boys and girls 

in this study, previously discussed. 

Perceptions for both gender and otitis media group 

Overall, it appears that there was generally agreement between the parents, students and 

teachers as to how they perceived all the boys’ academic achievements, whereas there 

was more variation in perceptions of the girls, especially for the girls who had 

grommets inserted. For example, the parents of these girls and the girls themselves 

believed that they were worse at spelling than other students, although the teachers did 

not agree with them. Their results on the spelling test did not support this perception 

either. These girls were less confident of their academic abilities than the other students 
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and possibly their experiences with ill health and the associated parental concerns 

resulted in this lack of confidence. It may be that these students believe that health 

factors such as otitis media had affected the level of academic performance they may 

have attained otherwise. Or it might be that not being able to hear adequately and 

consistently resulted in this loss of confidence. It is relevant to note that many of the 

parents of girls in both of the otitis media groups expressed concern about their 

daughters’ hearing whereas the parents of boys did not express this concern. Possibly 

there was more awareness and concern about the implications of middle ear infections 

by the girls’ parents and this translated into a loss of confidence. 

Summary 

Overall the perceptions of the parents, students and teachers agreed with results on the 

observed measures of academic ability. The girls in the OME/Grommet Group appeared 

to have a greater lack of confidence in their abilities than would be expected from their 

results. This may be a result of their experiences with ill health and due consideration 

needs to be given to the effects ill health may have on students’ self-perception. Ill 

health can impair a child’s ability to enjoy and take part in activities, affect sleep 

patterns, increase school absences (von Mutius, 2000) as well as cause increased 

parental concern and it may constitute another factor in a proposed 

multifactorial/cumulative risk approach to academic achievement.  

5.1.2 Effect Of Otitis Media With Effusion On Behaviour  

Deficits in attention may be more readily measured in older children because demands 

for attention increase as children grow older (Minter et al., 2001). At this school when 

secondary students do not follow the school and/or classroom rules they are given a 

detention and a number of detentions result in a register, a more serious form of 

discipline. Detentions are generally earned by students for not completing their 

homework, disobeying instructions from teachers, excessive or inappropriate talking in 

class and for not wearing a hat in the playground.  

5.1.2.1 Detentions and Registers 
The discussion will focus on detentions and registers together, keeping in mind that 

registers are the more severe form of behavioural consequence and therefore are 

employed less frequently.  
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Behaviour for Year Level 

There was very little difference between the year levels for the numbers of detentions 

and registers received by the students. This suggests that both Year 8 students and Year 

9 students responded to the school and classroom rules in a similar manner.  

Behaviour for otitis media groups 

It is clear from the results regarding detentions and registers that students in both the 

otitis media groups with a history of otitis media with effusion were disciplined more 

frequently than students without this medical history. It is possible that their experience 

with conductive hearing loss resulted in them not learning to attend sufficiently and this 

led to behaviours such as apparent disobedience of teachers or talking in class when 

they should have been quiet and not completing homework adequately. As discussed 

previously in the literature, young children with a history of the disease were found to 

be less attentive, more disruptive and more frequently off task than children without 

such a history (Vernon-Feagans, 1999). It is possible that if, due to an inconsistent 

signal, students do not learn to listen and follow through as children they find it difficult 

to do this consistently as they grow older. It is also possible that this difference again 

reflected a parental choice in sending their children to this school, wanting a more 

supportive environment for children who had had some history of illness, even if it was 

a mild experience. Possibly also, parents may be less strict with children who get sick 

and these children may tend to experience inconsistent behavioural strategies.  

Behaviour for Gender 

The girls in this study received fewer detentions and registers than the boys. This is not 

a surprising result since in Australian schools boys tend to engage in more disruptive 

behaviour than girls (Collins, Batten, Ainley, & Getty, 1996) resulting in them being 

given more consequences such as detentions and registers. This situation may also relate 

to previous discussion regarding academic achievement where it was suggested that in 

fact parents might particularly select this school for their lower achieving boys who, it 

could be suggested, are more likely to resist obeying the school and classroom rules. 

The result for these boys would be more detentions and registers. The fact that boys 

who had attended more schools than other students received more detentions is another 

interesting factor here. It would be interesting to know if, in fact, they had moved 
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schools more times because of behavioural problems or if, in moving schools, they took 

longer to learn the rules and behaviour expectation of the new school.   

Behaviour for both gender and otitis media group 

Boys in both the otitis media groups received more disciplinary measures than any other 

boys or girls in the study. Based on their medical history it could be expected that when 

these boys were younger and experienced episodes of fluctuating conductive hearing 

loss they did not hear the entire language-based context of instructions and directions 

clearly. At times, background noise could have made the situation even more difficult 

for them. Such experiences may have paved the way for a set of behaviours to develop 

including a continued lack of attention to listening for the entire instruction. The result 

would be more detentions and registers when participating in school and classroom 

settings. 

A similar pattern exists for the girls. Girls in the OME/Grommet Group received more 

detentions than all the other girls and again it is possible that their lack of hearing of 

instructions and directions when they were experiencing fluctuating, conductive hearing 

loss resulted in long term difficulties in following instructions and directions. The girls 

in the OME/Non-Grommet Group received the most registers, which are given for 

serious breaches of discipline. Both groups of girls with a history of otitis media appear 

to experience more problems with the discipline regime at the school than girls without 

a history of the disease. 

Summary 

If a multifactorial/cumulative risk model were to be employed to examine risk factors 

for behavioural problems, at this point it would appear that being male and experiencing 

conductive hearing loss with or without the insertion of grommets could be considered 

as two possible factors. It would be of interest to study the reasons for the detentions. 

For example, did the students obey part of an instruction but not the entire instruction 

and were they aware that they were not doing as they were told? Was there a particular 

mode of delivery of instruction they consistently appeared to disobey, such as multiple 

instructions? The nature of the data collected in this study does not allow for these 

questions to be addressed. 
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5.1.2.2 Reported Perceptions of Student Behaviour  
The perceptions of parents, students and teachers relating to the students’ behaviour and 

social skills will now be discussed.  

Perceptions by Year Level 

Parents of the Year 8 students perceived that they had poorer social skills than the 

parents of the Year 9 rated for their students. This may be because Year 8 is the first 

year of high school in Queensland and it can take students in Year 8 some time to 

become accustomed to the differences between high school and primary school. At this 

school the number of students in Year 8 is twice the number of students in Year 7 and 

the students take some time to get to know each other and to adjust to different subject 

lesson groupings. Previous friendship groups tend to be rearranged and this can be a 

stressful time for many of them. The parents of the Year 8 students could be more 

cautious and less confident of their social skills until the students settle into the new 

situation. Interestingly, this lack of confidence did not appear in the students’ ratings of 

their own social skills. 

Perceptions by otitis media group 

It appeared that the parents and students, but not the teachers, of the group who have 

had grommets inserted were less confident of their homework performance, behaviour 

in class and social skills. This perception is interesting as they were also less confident 

of their academic skills. All of these activities can be considered in their relationship to 

listening. Instructions for homework and additional information about the required task 

are frequently provided orally to students in classrooms and social skill competencies 

require children to listen to each other. Being able to hear teacher directions is a 

prerequisite to following directions and general good behaviour in class. Alternatively, 

as discussed earlier, the difference may be that these students had overall less 

confidence in their ability. 

Perceptions by Gender 

As with the results for academic achievement, the expected gender-based differences 

were evident with the parents, students and teachers perceiving the girls’ behavioural 

performances more positively than those of the boys. However, the boys were more 

confident of their own social skills than the girls. Parent selection of this school for their 
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lower-achieving boys could be a factor related to this difference. It is possible that 

underachieving boys choose to engage in more inappropriate behaviours in response to 

their poor academic achievements or their poor behavioural performance results in low 

academic achievements.  

Perceptions for both gender and otitis media group 

The boys in both the otitis media groups were considered by their parents, teachers and 

themselves to be poorer at behaviour in class and doing their homework than the other 

students. As they also received more detentions and registers than other students these 

perceptions have a realistic basis.  

The girls who had grommets showed little confidence in any of their behavioural or 

social skills. Although it is considered normal for girls to have lower perceptions of 

their own abilities compared to boys (Woolfolk, 2001) it is interesting that these girls 

had even less confidence than the girls in the other two groups. It is possible that 

experience with early conductive hearing loss may be different for boys and girls and 

perhaps they each react differently to not being able to clearly and consistently hear the 

signal in their environment. Early illness and grommet insertion may have limited social 

activities for the girls and boys in previous years, for example, not being able to 

participate in swimming, a major Australian pastime. The girls may become unsure of 

themselves, exhibiting a lack of confidence while the boys may develop inappropriate 

behaviours, and experience more behaviour problems.  

Summary 

It appears that there may be a relationship between experience with early conductive 

hearing loss and later behavioural issues with girls and boys appearing to differ in how 

this is expressed. The girls tended to exhibit less confidence in their social abilities and 

the boys tend to misbehave more frequently. As noted, this may have been due to limits 

on social interactions and differential effects on boys and girls. 

However, from a listening aural interpretation, this might also be related to differing 

developmental experiences where girls and boys receive different responses from adults 

when they cannot hear clearly and consistently. For example, there may be parents who 

possibly expect boys to exhibit stereotypical behaviour, such as ignoring instructions, 

and consider girls to be more compliant (Stern & Karraker, 1989). As a result the girls 
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who find it difficult to do as they are told due to inconsistent hearing may be given 

negative feedback for such behaviour more often than boys. This could lead the girls to 

believe that they were not as good as they should be and the result could be a lack of 

confidence in the teenage student. From the perspective of developing a 

multifactorial/cumulative risk model for behaviour it would appear that the hearing loss 

associated with otitis media with effusion could be a factor contributing to lack of 

confidence for girls and misbehaviour for boys.  
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Chapter 6 

Summary and Conclusions 

6.1 Summary of the Outcomes of the Research 

Although there is evidence in the literature for negative outcomes for both academic 

achievement and behaviour as a result of experience with fluctuating conductive hearing 

loss this study did not find a relationship between fluctuating conductive hearing loss 

and learning outcomes or between fluctuating conductive hearing loss and behavioural 

outcomes for teenage students. An impact was identified for girls who had a history of 

the disease and had grommets inserted and boys who had a history of the disease 

irrespective of whether or not they had grommets inserted. The girls in the study 

experienced poorer academic achievement as well as a lack of confidence in their social 

skills while the boys appeared to have more behavioural problems than boys without 

this medical history. The effect on academic achievement for the girls who had 

grommets in this study can be identified although a similar effect is not as clear for the 

boys in the study. Caution needs to be taken in interpreting the outcomes, as it is 

possible they apply to this sample only. 

The differences in learning and behavioural outcomes between the girls and the boys are 

interesting. The parents of the students in this study were reported to be well educated 

and of at least an average socio-economic status. It is possible that the parents chose this 

school for different reasons depending on the gender of their children. It is a school 

known for its caring environment with teachers who had high expectations of the 

students academically and behaviourally. It is possible that the parents of girls at all 

achievement levels were willing to enrol their daughters in this type of school, 

suggesting that there may be an otitis media impact. However, the parents of high 

achieving boys may have preferred to send them to a different educational environment 

such as a boys’ only school. These parents may perceive this type of school to have 

more rigorous academic and physical expectations for the education of boys. But, boys 

with a mild history of illness (such as middle ear infections) although they were high 

achieving, may have been enrolled in this school because of the perception of a caring 

environment as these parents may have felt their sons with a history of illness would do 

better in such an atmosphere. If this were the situation for boys then it would explain the 

poor levels of achievement for the boys with no history of the disease. In retrospect, it 
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would have been useful to ask the parents their reasons for selecting the school for their 

child. 

It appears that the influences of home and school may have combined to help these 

students avoid the potentially damaging effects of early, fluctuating conductive hearing 

loss on their academic performance and behaviour. It is possible that the parents 

influenced their child’s progress at school and helped to overcome the effects of 

conductive hearing loss. According to Senechal & LeFevre (2002) there are clear links 

between home experiences and fluent reading for middle to upper class families and 

they found that children’s exposure to books at home plays an important role in 

developing reading skills. It may be that the presence of more books and reading in the 

home influenced the outcomes here. Possibly the girls in particular read more books 

while they were sick (with middle ear infections) but the boys were more inclined to 

remain active. The outcomes described here should be interpreted cautiously when 

generalizing to other populations. 

Given the positive influence of supportive home and school environments it would 

appear that a multifactorial/cumulative risk approach to the issues surrounding otitis 

media with effusion is appropriate and practical. Known risk factors for poor academic 

achievement and behavioural problems include poor quality childcare, low 

socio/economic status, gender and low parental educational levels (Vernon-Feagans et 

al., 2002). Fluctuating, conductive hearing loss resulting from this disease may well 

prove to be “the straw that breaks the camel’s back” for children from less than 

supportive environments who also have a number of negative risk factors for academic 

achievement and the development of behavioural problems in their lives.  

6.1.1 Strengths and Limitations of the Study 

An examination of the relevant literature in the field of otitis media suggested a need for 

a study that ties and links severity of the disease with the impact on learning and 

behaviour by fluctuating, conductive hearing loss. The study design, which involved a 

retrospective model, and grouped students into three otitis media groups across two year 

levels was effective in separating students on the basis of their different experiences of 

the disease. Parents were clearly able to report on the insertion of grommets and this 

was an appropriate proxy for hearing loss. The lack of hearing test data available for 
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this study was due to the difficulties and expense involved in testing fluctuating 

conductive loss (Paradise et al., 2000).  

Parents were able to report if their student had no known experience of the disease and 

this was clearly reinforced by the parent’s information relating to the prescription of 

antibiotics for middle ear infections. However, it is not possible to distinguish on the 

basis of severity of the disease between the students who had a history of the disease 

and had grommets inserted and those other students who also had a history of the 

disease but did not have grommets inserted. While a difference may exist between the 

two groups it is not possible to know, using the available data, if the grommets were 

inserted due to severity or due to extra careful parenting (and possibly financial 

resources). However, the data did indicate that grommet insertion was related to more 

frequent and earlier incidence of otitis media. 

Differences between the Non-OME/Non-Grommet Group and the other groups may be 

of more interest, as the Non-OME/Non-Grommet Group does appear to be infection 

free according to their parents (also indicated by the reported absence of visits to the 

doctor and antibiotic prescription for middle ear infections). However, it is possible that 

students in this group (Non-OME/Non-Grommet Group) may have experienced 

episodes of asymptomatic otitis media with effusion and an associated conductive 

hearing loss without the knowledge of their parents. As noted in the Method Chapter 

Section 3.3, sample numbers were small and results cannot be generalized.  

As the student groups in this study were not randomly drawn, and students were 

excluded from the study on a variety of grounds, including ethnicity, results from this 

study cannot necessarily be generalised beyond this school. Students in the study did 

have a commonality of school experience so that different outcomes were more related 

to individual effects and school experience interacting with the individual, not different 

school experiences. This study controlled in effect for school experience, which 

strengthens the call for replication of the study in other settings to see if the same results 

occur. 

The materials used to select the participants, the parent questionnaire, provided 

sufficient information to identify students who were not suitable for inclusion in the 

study, for example students whose first language was not English or students with an 

Aboriginal and/or Torres Strait Islander heritage. These materials also allowed parents 
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to provide information regarding the middle ear history and school experience of their 

student. Access to medical records, for example General Practitioner records or hospital 

surgical records may have provided more data on middle ear history, however these 

records were not available.  

Although it was clear from the examination of the literature that fine-grained measures 

may be required to identify significant differences in learning and behaviour between 

the otitis media groups, most of the measures used in this study were not able to do this. 

In keeping with the research questions about general academic achievement, a variety of 

general academic achievement tests and school results were used. However, the Test of 

Syntactic Abilities was included as it is a collection of specific fine-grained subtests. 

Some differences in outcomes were observed for this test, however it is possible that it 

was too easy for the age group and a similar but more difficult test of syntactic abilities 

would provide more discriminatory data in a future study. It is possible that tests 

designed for administration on an individual basis would also yield more discriminatory 

results. 

While the study was limited in the availability of such fine-grained information, the 

results do provide an attempt to identify, on the basis of previous definitions of otitis 

media with effusion, differential effects on students and to examine the relationship 

between the effects of otitis media with effusion on secondary school learning and 

behaviour. It is worth noting once more that the study was undertaken with non-

indigenous Australian students. 

6.2 Implications for Future Practice 

This study has identified that differences between otitis media groups may be more 

apparent in the context of behaviour rather than in the academic learning areas, however 

both areas are interrelated in the context of education. It is also clear that the current 

issues concerning the effects of the fluctuating conductive hearing loss associated with 

otitis media with effusion include a number of medical issues as well as educational 

issues. 

6.2.1 Implications for Education from the Medical Issues 

Medical issues include problems associated with the identification and classification of 

the disease. Otitis media is frequently difficult to diagnose and also at times is not 
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diagnosed because of a lack of symptoms such as fever and earache, although the 

associated fluctuating conductive hearing loss may be present. The medical profession 

has developed diverse ways of treating the disease. A further medical issue is the 

increasing prevalence of the disease and that an increasing number of children appear to 

be suffering from otitis media with effusion and its associated hearing loss. There 

appears to be no real immunity to the disease and in fact it appears that some social 

contexts are actually contributing to this increased prevalence, for example the increase 

in the use of childcare centres (Vernon-Feagans et al., 2002). These medical issues have 

educational implications for students with a history of otitis media with effusion.  

The medical issues, including the increasing prevalence of the disease and the problems 

associated with consistently identifying and diagnosing it, suggest that there will be 

children, especially in the early years of child care and schooling, who frequently 

experience the disease and its sequelae without being identified in educational settings. 

In fact, it would be realistic for childcare workers and educators to assume they have 

such children in their classes. Given the possible sequelae of the disease, particularly 

fluctuating conductive hearing loss, childcare workers and educators can assume that on 

any given day, one or more of the children in their care will find it difficult to accurately 

discriminate speech used by adults and other children in all environments.  

In this study, although there were some possible benefits for the grommet group over 

the non-grommet group there was a lack of clear evidence regarding whether the 

insertion of grommets assisted or did not assist in learning. Given the current 

prevalence, in Australia, of otitis media with effusion and the associated medical cost 

factors (including costs for grommet insertion) this is an important focus for future 

research but it would need a more fine-grained approach before making a commitment 

either way. 

6.2.2 Implications for the Teaching and Learning Environment 

Roberts et al. (1998) found a stronger correlation between the quality of home and 

childcare environments and otitis media with effusion and hearing loss than with 

language development and this suggests that those involved in the childcare industry 

and the education of young children need the knowledge and skills to use appropriate 

teaching and learning methods if they are to work effectively with these children.  
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As this study has indicated there are growing numbers of children experiencing otitis 

media with effusion and its associated sequelae. Frequently the acoustic and 

reverberation levels for the teaching and learning environments of students with 

fluctuating conductive hearing loss are not identified. Allied with this is the need to 

identify early childhood environments, including childcare centres and classrooms, 

where the noise levels are too high for the optimal academic and social development of 

children who have hearing loss related to otitis media with effusion.  

Teachers need to know how to compensate for the hearing loss so that the children with 

otitis media with effusion are not put at a disadvantage in their learning environment 

and poor quality childcare is not a risk factor. For example, the acoustic environment of 

the educational setting becomes increasingly important when it is recognised that 

clearly a number of children in early childhood classes experience a fluctuating 

conductive hearing loss. The built environment needs to contribute to their opportunities 

to learn rather than being a hindrance because of poor acoustics and high reverberation 

levels. Recommended acoustic levels for school classrooms set by the Australian/New 

Zealand Standard, 2017:2000 are 35dB (A) as satisfactory and a maximum of 45 dB (A) 

(Standards Australia, 2000). Recommended reverberation times are 0.4 – 0.5 seconds 

(Standards Australia, 2000). It is likely that students with a conductive hearing loss 

require higher standards than those set in order to access the curriculum and at the very 

least it is clear that inappropriate noise and reverberation levels in classrooms will have 

an impact on their attention skills, their ability to discriminate speech and language 

signals and therefore their learning and behaviour. The acoustic levels of the classrooms 

involved in this study were not measured. It remains unknown if these may have 

contributed to behavioural and confidence outcomes. 

Further areas associated with this are the ongoing education of carers and teachers of 

young children, preschool and primary school students so they can identify at risk 

children, identify environments that are inappropriate because they are too noisy and 

who know how to implement appropriate teaching and learning strategies for children 

who experience fluctuating, conductive hearing loss. Carers and teachers should be able 

to understand the educational issues associated with mild hearing loss and the possible 

implications it has for children’s speech and language development, academic 

achievement and behaviour including social development. 
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A unique aspect of this study was its focus upon secondary school students. While the 

study results are not conclusive it appears that knowledge of the long-term effects of 

middle ear disease in childhood should be considered important for teachers in 

secondary school settings. As this study highlights, it is possible that there are some 

secondary school students whose learning and behaviour outcomes may have been 

affected by their earlier middle ear history. In order to respond appropriately to these 

outcomes secondary school teachers may need to adapt their teaching and behaviour 

management strategies in order to become effective teachers of these students. All of 

these issues implicate current teaching and learning methodology, as well as how new 

teachers are educated. 

6.3 Recommendations for Future Research 

From the findings of this study it has been suggested that a multifactorial/cumulative 

risk model is an appropriate way to explain and possibly predict potential learning and 

behavioural problems in students. Further research is required to identify not only 

additional risk factors but also how these factors might be alleviated for children at risk 

of developing poor outcomes for learning and behaviour. Research is also needed to 

develop a method of understanding the cumulative notion associated with this model. It 

is likely that counting the known risk factors in a child’s life will not produce useful 

answers to this problem. Simplistic solutions don’t generally satisfy complex problems 

but a method of quantifying the risk factors could prove useful in terms of identifying 

children at risk of school failure and in implementing appropriate preventative 

measures.  

The findings in this study have highlighted that a more detailed educational perspective 

in future research could add to and explain the variables related to otitis media with 

effusion that impact on achievement and behaviour with non-indigenous Australian 

students. Reasons for the finding of different outcomes for girls and boys in interaction 

with grommet status cannot be determined from this study. However, an area for future 

research is the examination of possible differences in the effects on girls and boys of 

grommet insertion, in particular on their behaviour and social skills, but also on their 

learning. In the present study it would have been good to know if the students who 

attended a greater number of schools did so for behavioural reasons, because their 

parents were professionally mobile or for other reasons and this would be useful 
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information to obtain in future research in the area. Another area to investigate is the 

amount of school time missed due to illness. Parents could be asked about the number 

of days of school missed due to illness for students who have persistent middle ear 

infections. An educational perspective in future research could encourage the 

investigation of appropriate teaching and learning environments for students with 

conductive hearing loss as well as identifying appropriate resources for this process. 

Associated with this is the need to research teacher training programmes regarding their 

effectiveness in ensuring that future teachers are equipped to teach students with 

conductive hearing loss or who are experiencing any effects of otitis media with 

effusion. 

The achievement measures used in this study combined broad measures with more fine-

grained measures as well as survey information from parents, teachers and students 

from a single, homogenous community of students. The outcomes of the study raised a 

number of questions about the process of the impact of otitis media with effusion on 

student learning and behaviour. A future study which replicated the current 

methodology in a different school environment, adding further refined achievement 

measures, data on student school absences due to illness, and collected audiological 

information on classrooms would be highly useful in generalizing the outcomes of this 

study to other populations, while providing additional information on the processes 

affecting student outcomes. It has been shown that otitis media will continue to be a 

health problem for students, that there does appear to be an interaction with student’s 

learning and behaviour and it is to be hoped that this will remain an important area for 

further research. 
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Appendix A - Materials for Parents 

A 1 - Letter to Parents 

(on Griffith University letterhead) 

Dear Parents 

RE: Research Project - Otitis Media with Effusion: – Long Term Effects on Learning 
and Behaviour. 

As a school Guidance Officer, I have encountered a number of students with difficulties 
at school (academic and/or behavioural) who have had a history of middle ear infections 
during childhood. While some information is available about the consequences of 
middle ear infections among younger children, little is known about possible longer-
term influences on learning and / or behaviour. 

I am undertaking a project as part of a PhD requirement through Griffith University to 
try to find out if a history of middle ear infections during early childhood has a lasting 
effect on the learning and/or behaviour of junior high school students. With the consent 
of a parent or guardian, students at this school will be selected to take part in this study. 
My supervisors for this project are Professor Des Power  (ph 3875 5654) and Associate 
Professor Merv Hyde (ph 5594 8619). 

Should you give your permission for your student to participate in the project it will 
survey parents, teachers and students. It will require your student’s time for 
approximately two school periods. During that time, the students will undertake a 
reading comprehension test, a spelling test, a Test of Syntactic Abilities and a short 
questionnaire. School academic and behavioural records will also be used. The study is 
research and is not part of the normal school curriculum.  

The school Principal, Mr Allan Todd, endorses the study. If you agree to your student 
being included in this research please complete the following questionnaire and consent 
form. Students with and without a history of ear infections will be included so even if 
your student has never had a middle ear infection I would appreciate it if you could 
return the signed questionnaire. Confidentiality will be maintained and individual 
results will not be made available to anyone else without your permission. Result sheets 
will be coded and data will be analysed and reported in such a way that individuals will 
not be identifiable. 
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The findings of the study will inform and clarify present understanding about the 
relationship between recurrent ear infections and subsequent learning and any 
behavioural difficulties encountered by school students. Permission to include your 
student in this study of high school students will add to this knowledge and give 
teachers a better understanding of problems encountered by students with a history of 
middle ear infections. The overall findings of the study will be made available to 
relevant professional bodies including parents and Redlands College. 

Thank you 

Mrs Jan Stenton       (signed)     Mr Allan Todd (signed) 
(ph 3822 4275) 

School of Cognition, Language and Special Education  Headmaster 

Griffith University  Redlands College 
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A 2 - Permission Form 

I agree to participate in the Otitis Media with Effusion: - Long Term Effects on 
Learning and Behaviour Project and give my consent freely. I understand that the 
project will be carried out as described in the information letter, a copy of which I have 
retained. I realise that whether or not I decide to participate is my decision and will not 
affect my student. I also realise that I can withdraw from the project at any time and that 
I do not have to give any reason for withdrawing. I have had all questions answered to 
my satisfaction. 

Signatures: Investigator (signed by J Stenton)  Date ………………… 

Parent / Guardian …………………... Date. ………………… 

   Phone Number: - Day. ……………… Evening……………… 

Griffith University gratefully acknowledges the support you have provided to its 
research initiatives. The University requires that all participants are informed that if they 
have any complaints concerning the manner in which a research project is conducted it 
may be given to the researcher, or, if an independent person is preferred, either The 
University’s Research Ethics Officer, Office for Research, Bray Centre, Griffith 
University, Kessels Road, Nathan, Qld 4111, telephone (07) 3875 6618 or; The Pro-
Vice-Chancellor (Administration), Bray Centre, Griffith University, Kessels Road, 
Nathan, Qld 4111, telephone (07) 3875 7343 

Please Return This Questionnaire To Your Form Teacher By Friday 
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A 3 - Questionnaire For Parents 

Student’s Name: _________________________________________________ 

Date of Birth: ______________________Class_________________________ 

1 Has your student ever had an ear infection? 
If NO go to question 9 
If YES, continue with the questions. 

Yes / No 

2 Did your student have one or more ear infections: - 
- Before 3 years of age? Yes / No 
      Approximately how many? 1 - 3 

more than 4 
- Between the ages of 4 & 5  (e.g., pre-school)? Yes / No 
       Approximately how many? 1 - 3 

more than 4 
- During primary school years ? Yes / No 
      Approximately how many? 1 - 3 

more than 4 
- Recently (e.g., during the last 2 years)? Yes / No 

3 Has your student ever seen: 
- a GP (e.g., family doctor) for ear infections? Yes / No 
- an ENT specialist (Ear, Nose and Throat) for ear 
infections? 

Yes / No 

4 Has your student ever been given antibiotics for ear 
infections? 

Yes / No 

5 Has your student ever had grommets inserted? Yes / No 
- if YES at what age? ___ years of age 

6 Have you ever been concerned about your student’s 
hearing? 

Yes / No 

7 Have you ever taken your student for a hearing test? Yes / No 
If so what was the result? 

8 Do you have any doctor’s reports about middle ear 
infections or results of hearing tests? 

Yes / No 

9 What was the most frequent occupation of the primary 
caregiver(s) during the last 14 years? 

10 Is English your student’s first language? Yes / No 
11 How many schools has your student attended (including 

primary & secondary schools)? 
1 - 2 
3 – 4 
4+ 

12 Did your student repeat pre-school or a school grade? Yes / No 
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13 Does your student live with: - 
a single parent? 
two birth parents? 
a stepparent and a birth parent? 
a different combination of adults? 

Yes / No 
Yes / No 
Yes / No 
Yes / No 

14 Does your student have an Aboriginal &/or Torres Strait 
Islander heritage? 

Yes / No 

15 How would you assess your student’s reading ability? a well above average 
b above average 
c average 
d below average 
e well below average 

16 How would you assess your student’s understanding of 
what they read? 

a well above average 
b above average 
c average 
d below average 
e well below average 

17 How would you assess your student’s spelling? a well above average 
b above average 
c average 
d below average 
e well below average 

18 How would you assess your student’s ability to do 
homework? 

a well above average 
b above average 
c average 
d below average 
e well below average 

19 How would you assess your student’s general behaviour 
in class? 

a well above average 
b above average 
c average 
d below average 
e well below average 

20 How would you assess your student’s relationships with 
other class members? 

a well above average 
b above average 
c average 
d below average 
e well below average 
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A 4 - Student Survey Form 

Name of student: ______________________________________________ 

Class:_________________ Date:_______________________ 
Circle the answer that describes you: - 

1    Compared to other students, how would you assess your 
reading ability? 

2   Compared to other students, how well do you understand what 
you read? 

3    Compared to other students, how good are you at spelling? 

4   Compared to other students, how well do you do your 
homework? 

5    Compared to other students, how would you assess your 
general behaviour in class? 

6     Compared to other students, do you get on well with other 
class members? 

7     Do you read a book or magazine 

a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a daily 
b once a week 
c once a month 
d ___________ 
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A 5 - Teacher Survey Form 

Name of student: ______________________________________________ 


Class:_________________ Date:_______________________ 


Name of teacher informant: ______________________________________ 


1 Compared to your other students, how would you assess this 
student’s reading ability? 

2   Compared to your other students, how would you assess this 
student’s comprehension of written material? 

3    Compared to your other students, how would you assess this 
student’s general attitude to your subject? 

4     Compared to your other students, how would you assess this 
student’s general attitude to  homework? 

5    Compared to your other students, how would you assess this 
student’s general behaviour in class? 

6   Compared to your other students, how would you assess this 
student’s relationships with other class members? 

a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
a well above average 
b above average 
c average 
d below average 
e well below average 
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Appendix B – Demographic Data 

Table B.1 Number of Ear Infections by Age of Grommet Insertion  

Age of grommet insertion in years 
Number of ear infections 

1 2 3 4 5 6  7	 8 Total  
Before 3 years of age 	 0 0  0 0 1  0 0 0  1  2  

1 – 3 0 0 1 1 0 0 0 0 2 
4 +  7 2 0 1 1 2 0 0  13  
Total 7 2 1 3 1 2 0 1  17  

Between 4 and 5 years  	 0 1  0 0 0  0 0 0  1  1  
1 – 3 4 1 1 1 0 1 0 0 8 
4 +  2 1 0 2 1 1 0 0  7  
Total 7 2 1 3 1 2 0 1  17  

During primary school  	 0 2  1 0 0  0 0 0  0  3  
1 – 3 4 0 1 1 0 0 0 1 7 
4 +  1 1 0 2 1 2 0 0  7  
Total 7 2 1 3 1 2 0 1  17  

Recently (last 2 years) 	 0 4  1 0 1  0 1 0  1  8  
1 – 3 3 1 1 2 1 1 0 0 9 
4 +  0 0 0 0 0 0 0 0  0  
Total 7 2 1 3 1 2 0 1  17  

Table B.2 Medical Practitioners Visits 

Otitis media 
group 

Family Doctor 
Yes No 

ENT Specialist 
Yes No 

n 

Non-OME/Non- 0 28 0 28 28 
Grommet Group (100%) (100%) 
OME/Grommet 17 0 16 1 17 
Group (100%) (94.1%) (5.9%) 
OME/Non- 32 0 5 27 32 
Grommet Group (100%) (15.6%) (84.4%) 
Total 49 28 21 56 77 

(63.6%) (36.4%) (27.3%) (72.2%) 
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Table B.3 Number of schools attended 

Otitis media 1 - 2 3 - 4 > 4 
group Girls Boys Girls Boys Girls Boys 

n 

Non-OME/Non- 8 9 8 2 1 0 28 
Grommet Group (47.1%) (81.8%) (47.1%) (18.2%) (5.9%) 
OME/Grommet 9 4 3 0 0  1 17 
Group (75.0%) (80.0%) (25.0%) (20.0%) 
OME/Non- 12 11 5 2 0 2 32 
Grommet Group (70.6%) (73.3%) (29.4%) (13.3%) (13.3%) 
Total 29 24 16 4 1 3 77 

(63.0%) (77.4%) (34.8%) (12.9%) (2.2%) (9.7%) 
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Appendix C - Responses to Survey Forms by Gender 

C 1 Parent Survey Form - by Gender 

Responses by parents, students and teachers to the survey forms for girls only and boys 

only are given. 

C 1.1 Parent Responses to Parent Survey Form, for Girls Only, Examined by 
Otitis Media Group. 
Responses by parents, for girls only, were analysed for each question in the Parent 

Survey Form according to otitis media group. Table C.1a indicates that in response to 

the question on reading ability, girls in each otitis media group were given similar 

ratings by their parents with approximately 70% of the girls in all otitis media groups in 

the above average and well above average ranges. 

Table C.1a indicates that for reading comprehension, parents of girls in the 

OME/Grommet Group tended to rate them more frequently in the below average and 

average ranges. This is different from the pattern of responses by parents of girls in the 

other two groups who tended to rate their girls more frequently in the above average 

and well above average ranges (approximately 80% compared with 60% for the 

OME/Grommet Group).  

A similar pattern for spelling is shown in Table C.1a. Girls in the OME/Grommet 

Group were rated more frequently (approximately 50%) in the average range by parents 

than girls in the two other groups (approximately 20% and 35%). Girls in these two 

groups, that is the Non-OME/Non-Grommet Group and the OME/Non-Grommet Group 

were rated more frequently in the above average and well above average ranges. 

Girls in the OME/Grommet Group were perceived by their parents as being poorer at 

reading comprehension and spelling than girls in the other two groups. 
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Table C.1a. Parent Responses on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group for Girls Only 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Reading ability 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
4 

(23.5%) 
7 

(41.2%) 
5 

(29.4%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
2 

(16.7%) 
5 

(41.7%) 
4 

(33.3%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

3 
(17.6%) 

10 
(58.8%) 

3 
(17.6%) 

17 

Total 0 3 9 22 12 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Reading comprehension 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
3 

(17.6%) 
10 

(58.8%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
4 

(33.3%) 
6 

(50.0%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

3 
(17.6%) 

10 
(58.8%) 

3 
(17.6%) 

17 

Total 0 3 10 26 7 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Spelling 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
3 

(17.6%) 
9 

(52.9%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
6 

(50.0%) 
3 

(25.0%) 
2 

(16.7%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

6 
(35.3%) 

9 
(52.9%) 

1 
(5.9%) 

17 

Total 0 3 15 21 7 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Table C.1b indicates that for homework performance, parents of girls in the 

OME/Grommet Group tended to rate them less frequently (approximately 50%) in the 

above average and well above ranges compared with girls in the Non-OME/Non-

Grommet Group (approximately 75%) and OME/Non-Grommet Group (approximately 

70%). This suggests that these parents perceived their daughters' homework 

performance as poorer than the homework performance of girls in the other two groups. 

However, on behaviour in class and social skills there was a similar rating pattern by 

parents for each group. 
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Table C.1b. Parent Responses on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group for Girls Only 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Homework performance 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
9 

(52.9%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
5 

(41.7%) 
5 

(41.7%) 
1 

(8.3%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

5 
(29.4%) 

8 
(47.1%) 

3 
(17.6%) 

17 

Total 0 2 14 22 8 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Behaviour in class 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
8 

(47.1%) 
5 

(29.4%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
2 

(16.7%) 
7 

(58.3%) 
2 

(16.7%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

2 
(11.8%) 

10 
(58.8%) 

4 
(23.5%) 

17 

Total 0 2 8 25 11 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Social skills 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
5 

(29.4%) 
10 

(58.8%) 
2 

(11.8%) 
17 

Group 
0 

(0%) 
0 

(0%) 
4 

(33.3%) 
5 

(41.7%) 
3 

(25.0%) 
12 

OME/Non- 0 
(0%) 

1 
(5.9%) 

4 
(23.55) 

6 
(35.3%) 

6 
(35.3%) 

17 

Total 0 1 13 21 11 46 

Grommet Group  

OME/Grommet  

Grommet Group 

C 1.2 Parent Responses to Parent Survey Form, for Boys Only, Examined by 
Otitis Media Group 
An examination was made of the ratings by parents on the Parent Survey Form for all 

the boys by otitis media group. It must be noted that the OME/Grommet Group, for 

boys only, is very small (five boys).  

Table C.2a shows a similar pattern of rating for reading ability and spelling with parents 

tending to rate boys in the OME/Grommet Group more frequently in the above average 

and well above ranges. However, for the question relating to reading comprehension 

there was a similarity in rating by parents across all groups.  
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Table C.2a. Parent Responses on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group for Boys Only 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading ability 
Non-OME/Non- 0 

(0%) 
1 

(9.1%) 
8 

(72.7%) 
2 

(18.2%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

2 
(13.3%) 

7 
(46.7%) 

4 
(26.7%) 

2 
(13.3%) 

15 

Total 0 4 16 7 4 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Reading comprehension 
Non-OME/Non- 0 

(0%) 
2 

(18.2%) 
6 

(54.5%) 
3 

(27.3%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
2 

(40.0%) 
0 

(0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

1 
(6.7%) 

8 
(53.3%) 

4 
(26.7%) 

2 
(13.3%) 

15 

Total 0 4 16 7 4 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Spelling ability 
Non-OME/Non- 0 

(0%) 
2 

(18.2%) 
6 

(54.5%) 
3 

(27.3%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
5 

OME/Non- 0 
(0%) 

3 
(20.0%) 

9 
(60.0%) 

2 
(13.3%) 

1 
(6.7%) 

15 

Total 0 6 16 6 3 31 

Grommet Group  

OME/Grommet  

Grommet Group 

As shown in Table C.2b for the question on homework performance, boys in the 

OME/Non-Grommet Group tended to receive more ratings in the well below average 

and below average ranges (approximately 20% compared with approximately 10% and 

0%) than boys in the other two groups. 

Table C.2b also indicates that for behaviour in class and social skills boys in the 

OME/Grommet Group received more ratings (approximately 60%) in the average range 

than boys in the other two groups (approximately 30%). This suggests that parents 

perceived their behaviour in class and social skills as poorer than that of boys in the 

other two groups. 

176 



Appendix C 

Table C.2b. Parent Responses on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group for Boys Only 

group 
Well below 

average 
Below 
average 

Average 
average 

Well above 
average 

nOtitis media Above 

Homework performance 
Non-OME/Non- 0 

(0%) 
1 

(9.1%) 
5 

(45.5%) 
5 

(45.5%) 
0 

(0%) 
11 

Group 
0 

(0%) 
0 

(0%) 
3 

(60.0%) 
1 

(20.0%) 
1 

(20.0%) 
5 

OME/Non- 1 
(6.7%) 

2 
(13.3&) 

9 
(60.0%) 

2 
(13.3%) 

1 
(6.7%) 

15 

Total 1 3 17 8 2 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Behaviour in class 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(36.4%) 
5 

(45.4%) 
2 

(18.2%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

2 
(13.3%) 

5 
(33.3%) 

7 
(46.7%) 

1 
(6.7%) 

15 

Total 0 3 12 12 4 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Social skills 
Non-OME/Non- 0 

(0%) 
1 

(9.1%) 
3 

(27.3%) 
5 

(45.5%) 
2 

(18.2%) 
11 

Group 
0 

(0%) 
0 

(0%) 
3 

(60.0%) 
2 

(40.0%) 
0 

(0%) 
5 

OME/Non- 0 
(0%) 

2 
(13.3%) 

5 
(33.3%) 

7 
(46.7%) 

1 
(7.6%) 

15 

Total 0 3 11 14 3 31 

Grommet Group  

OME/Grommet  

Grommet Group 

C 2 Student Survey Form - by Gender.  

C 2.1 Responses by Girls to all Questions, by Otitis Media Groups. 
Responses by girls were analysed for each question in the Student Survey Form 

according to group. Table C.3a indicates that more girls in the Non-OME/Non-

Grommet Group (approximately 80%) rated themselves as having an above average or 

well above average reading ability. Ratings reported by the girls in the OME/Grommet 

Group were approximately 60% and the OME/Non Grommet Group approximately 

70%. Girls in the OME / Non Grommet Group reported more frequently (approximately 

75%) in the above average and well above average ranges for the question on reading 

comprehension than girls in the other two groups (approximately 50%). Approximately 

60% of girls in the OME/Grommet Group and approximately 70% in the OME/Non 
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Grommet Group rated themselves more highly than the girls did in each of the other two 

groups for spelling ability. Almost 65% of the Non-OME/Non-Grommet Group rated 

themselves as above average or well above average for spelling ability with 

approximately 30% of the OME/Grommet Group and 40% of the OME/Non Grommet 

Group rating themselves in this way.  

Table C.3a. Girls’ Self Report on Reading Ability, Reading Comprehension and 
Spelling, by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading ability 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
3 

(17.6%) 
10 

(58.8%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
3 

(25.0%) 
6 

(50.0%) 
1 

(8.3%) 
12 

OME/Non 0 
(0%) 

2 
(11.8%) 

3 
(17.6%) 

1 
(5.9%) 

11 
(64.7%) 

17 

Total 0 5 9 27 5 46 

Grommet Group 

OME/Grommet  

Grommet Group 

Reading Comprehension 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
8 

(47.1%) 
7 

(41.2%) 
2 

(11.8%) 
17 

Group 
2 

(16.7%) 
0 

(0%) 
3 

(25.0%) 
5 

(41.7%) 
2 

(16.7%) 
12 

OME/Non 0 
(0%) 

1 
(5.9%) 

3 
(17.6%) 

12 
(70.6%) 

1 
(5.9%) 

17 

Total 2 1 14 24 5 46 

Grommet Group 

OME/Grommet  

Grommet Group 

Spelling 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
5 

(29.4%) 
10 

(58.8%) 
1 

(5.9%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
6 

(50.0%) 
3 

(25.0%) 
1 

(8.3%) 
12 

OME/Non 0 
(0%) 

2 
(11.8%) 

8 
(47.1%) 

7 
(41.2%) 

0 
(0%) 

17 

Total 0 5 19 20 2 46 

Grommet Group 

OME/Grommet  

Grommet Group 

Table C.3b indicates that around 65% of the Non-OME/Non-Grommet Group rated 

themselves as above average or well above average for homework performance and 

behaviour in class but only approximately 30% of the OME/Grommet Group and 40% 

of the OME/Non Grommet Group rated themselves in this way. The Non-OME/Non-

Grommet Group consistently rated themselves higher than did the girls in the other two 
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groups. Girls in the Non-OME/Non-Grommet Group reported a higher number of above 

average and well above average ratings (approximately 80%) for social skills than did 

the girls in the other groups. As shown in Table C.3b girls in the OME / Non Grommet 

Group tended to self-rate more frequently in the average range. 

Table C.3b. Girls’ Self Report on Homework Performance, Behaviour and Social Skills 
in Class by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Homework performance 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
11 

(64.7%) 
2 

(11.8%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
6 

(50.0%) 
4 

(33.3%) 
0 

(0%) 
12 

OME/Non 0 
(0%) 

0 
(0%) 

11 
(64.7%) 

5 
(29.4%) 

1 
(5.9%) 

17 

Total 0 2 21 20 3 46 

Grommet Group 

OME/Grommet  

Grommet Group 

Behaviour in class 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
10 

(58.8%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
8 

(66.7%) 
2 

(16.7%) 
1 

(8.3%) 
12 

OME/Non 0 
(0%) 

1 
(5.9%) 

7 
(41.2%) 

6 
(35.3%) 

3 
(17.6%) 

17 

Total 0 2 19 18 7 46 

Grommet Group 

OME/Grommet  

Grommet Group 

Social Skills 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
3 

(17.6%) 
10 

(58.8%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
0 

(0%) 
6 

(50.0%) 
5 

(41.7%) 
1 

(8.3%) 
12 

OME/Non 0 
(0%) 

0 
(0%) 

5 
(29.4%) 

4 
(23.5%) 

8 
(47.1%) 

17 

Total 0 0 14 19 13 46 

Grommet Group 

OME/Grommet  

Grommet Group 

Table C.3c indicates that the girls in the OME/Non Grommet Group tended to rate 

themselves as reading slightly less frequently then did the students in the other two 

groups. 
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Table C.3c. Girls’ Self Report on Reading Frequency by Otitis Media Group 

Otitis media Never Once a Once a Daily n 
group month week 

Non-OME/Non- 0 2 2 13 17 
Grommet Group (0%) (11.8%) (11.8%) (76.5%) 
OME/Grommet  1 0 4 7 12 
Group (8.3%) (0%) (33.3%) (58.3%) 
OME/Non 2 2 3 10 17 
Grommet Group (11.8%) (11.8%) (17.6%) (58.8) 
Total 3 4 9 30 46 

C 2.2 Responses by Boys to all Questions, by Otitis Media Groups 
An examination of the self-ratings on the Student Survey Form by the boys by group in 

Table C.4a shows that for reading ability the Non-OME/Non-Grommet Group rated 

themselves more frequently in the well below average to average range than the boys in 

the other two groups. Students in the other two groups were more likely to rate 

themselves as above average and well above average for reading ability. Boys in the 

OME/Grommet Group were more likely (approximately 80%) to rate themselves in the 

above average or well above average range for reading comprehension than boys in 

either of the other two groups (approximately 40%). Boys in the Non-OME/Non-

Grommet Group generally rated themselves as average in spelling ability 

(approximately 80%) while boys in the other two groups were more likely to rate their 

spelling ability as above average or well above average. 
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Table C.4a. Boys’ Self Report on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading Ability 
Non-OME/Non- 10 

(9.1%) 
0 

(0%) 
8 

(72.7%) 
2 

(18.2%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
1 

(20.0%) 
5 

OME/Non 0 
(0%) 

4 
(26.7%) 

4 
(26.7%) 

5 
(33.3%) 

2 
(13.3%) 

15 

Total 1 5 13 9 3 31 

Grommet Group 

OME/Grommet  

Grommet Group 

Reading Comprehension 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
6 

(54.5%) 
5 

(45.5%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
0 

(0%) 
3 

(60.0%) 
1 

(20.0%) 
5 

OME/Non 0 
(0%) 

2 
(13.3%) 

7 
(46.7%) 

4 
(26.7%) 

2 
(13.3%) 

15 

Total 0 3 13 12 3 31 

Grommet Group 

OME/Grommet  

Grommet Group 

Spelling 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
9 

(81.8%) 
2 

(18.2%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
2 

(40.0%) 
0 

(0%) 
2 

(40.0%) 
5 

OME/Non 0 
(0%) 

3 
(20.0%) 

5 
(33.3%) 

5 
(33.3%) 

2 
(13.3%) 

15 

Total 0 4 16 7 4 31 

Grommet Group 

OME/Grommet  

Grommet Group 

Self-ratings for the question on homework performance in Table C.4b indicate that 

more boys in the OME/Grommet Group rated themselves in the average range and the 

boys in the other groups used a more even distribution of ratings across the five options. 

Boys in the Non-OME/Non-Grommet Group had a tendency to rate their behaviour in 

class more frequently in the above average and well above average options. Boys in the 

OME/ Grommet Group showed a tendency to rate their behaviour in class more 

frequently in the below average and average options. Ratings by boys for the question 

on social skills show a similar distribution across the five options for all otitis media 

groups with a slight tendency by the Non-OME/Non-Grommet Group to rate 

themselves higher than the other two groups. 

181 



Appendix C 

Table C.4b. Boys’ Self Report on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media group Well below 

Homework Performance 
Non-OME/Non- 1 

(9.1%) 
1 

(9.1%) 
4 

(36.4%) 
4 

(36.4%) 
1 

(9.1%) 
11 

Group 
0 

(0%) 
0 

(0%) 
4 

(80.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non 1 
(6.7%) 

3 
(20.0%) 

7 
(46.7%) 

4 
(26.7%) 

0 
(0%) 

15 

Total 2 4 15 8 2 31 

Grommet Group 

OME/Grommet  

Grommet Group 

Behaviour in Class 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
2 

(18.2%) 
5 

(45.5%) 
4 

(36.4%) 
11 

Group 
0 

(0%) 
2 

(40.0%) 
2 

(40.0%) 
1 

(20.0%) 
0 

(0%) 
5 

OME/Non 0 
(0%) 

2 
(13.3%) 

5 
(33.3%) 

6 
(40.0%) 

2 
(13.3%) 

15 

Total 0 4 9 6 31 

Grommet Group 

OME/Grommet  

Grommet Group 

12 
Social Skills 

Non-OME/Non- 0 
(0%) 

0 
(0%) 

1 
(9.1%) 

80 
(72.7%) 

2 
(18.2%) 

11 

Group 
0 

(0%) 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
1 

(20.0%) 
5 

OME/Non 0 
(0%) 

0 
(0%) 

4 
(26.7%) 

9 
(60.0%) 

2 
(13.3%) 

15 

Total 0 0 6 5 31 

Grommet Group 

OME/Grommet  

Grommet Group 

20 

Table C.4c shows that boys in each group reported a similar pattern of reading 

frequency. 

Table C.4c. Boys’ Self Report on Reading Frequency by Otitis Media Group  

Otitis media Never Once a Once a Daily n 
group month week 

Non-OME/Non- 2 1 2 6 11 
Grommet Group (18.2%) (9.1%) (18.2%) (54.5%) 
OME/Grommet  0 1 2 2 5 
Group (0%) (20.0%) (40.0%) (40.0%) 
OME/Non 1 1 5 8 15 
Grommet Group (6.7%) (6.7%) (33.3%) (53.3) 
Total 3 3 9 16 31 
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C 3 Teacher Survey Form - by Gender 

C 3.1 Teacher Responses to Teacher Survey Form, for Girls Only, Examined by 
Otitis Media Group 
Responses by teachers for all the girls were analysed for each question in the Teacher 

Survey Form according to otitis media group. Table C.5a indicates that for reading 

ability and reading comprehension, girls in the OME/Grommet group generally received 

at least twice as many ratings in the below average and average ranges as the girls in 

the other two groups. This suggests that the teachers perceived that girls in the 

OME/Grommet group have poorer skills in each of these areas than girls in the other 

two groups. 

Table C.5a. Teacher Responses on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group for Girls Only 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading ability 
Non-OME/Non- 1 

(5.9%) 
0 

(0%) 
5 

(29.4%) 
7 

(41.2%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
2 

(16.7%) 
6 

(50.0%) 
2 

(16.7%) 
2 

(16.7%) 
12 

OME/Non- 1 
(5.9%) 

1 
(5.9%) 

4 
(23.5%) 

5 6 
(35.3%) 

17 

Total 2 3 15 14 12 46 

Grommet Group  

OME/Grommet  

Grommet Group (29.4%0 

Reading Comprehension 
Non-OME/Non- 0 

(0%) 
2 

(11.8%) 
1 

(5.9%) 
10 

(58.8%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%0 
7 2 

(16.7%) 
2 

(16.7%) 
12 

OME/Non- 1 
(5.9%) 

1 
(5.9%) 

5 4 
(23.5%) 

6 
(35.3%) 

17 

Total 1 4 13 16 12 46 

Grommet Group  

OME/Grommet  
(58.3%0 

Grommet Group (29.4%0 

Spelling 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
5 

(29.4%) 
8 

(47.1%) 
3 

(17.6%) 
17 

Group 
0 

(0%) 
0 

(0%) 
3 

(25.0%) 
6 

(50.0%) 
3 

(25.0%) 
12 

OME/Non- 0 
(0%) 

2 
(11.8%) 

2 
(11.8%) 

7 
(41.2%) 

6 
(35.3%) 

17 

Total 0 3 10 21 12 46 

Grommet Group  

OME/Grommet  

Grommet Group 
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However, Table C.5b indicates that for the questions relating to homework performance 

and behaviour in class the teachers rated each otitis media group in a similar pattern 

with more ratings in the above average and well above average ranges than the other 

ranges. But the teachers perceived the girls in the OME/Grommet Group to have poorer 

social skills than the other girls. 

Table C.5b. Teacher Responses on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group for Girls Only 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Homework performance 
Non-OME/Non- 0 

(0%) 
2 

(11.8%) 
3 

(17.6%) 
8 

(47.1%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
0 

(0%) 
5 

(41.7%) 
4 

(33.3%) 
3 

(25.9%) 
12 

OME/Non- 1 
(5.9%) 

1 
(5.9%) 

3 
(17.6%) 

6 
(35.3%) 

6 
(35.3%) 

17 

Total 1 3 11 18 13 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Behaviour in class 
Non-OME/Non- 0 

(0%) 
0 

(0%) 
4 

(23.5%) 
7 

(41.2%) 
6 

(35.3%) 
17 

Group 
0 

(0%) 
0 

(0%) 
3 

(25.0%) 
4 

(33.3%) 
5 

(41.7%) 
12 

OME/Non- 0 
(0%) 

2 
(11.8%) 

2 
(11.8%) 

3 
(17.6%) 

10 
(58.8%) 

17 

Total 0 2 9 14 21 46 

Grommet Group  

OME/Grommet  

Grommet Group 

Social skills 
Non-OME/Non- 0 

(0%) 
1 

(5.9%) 
4 

(23.5%) 
8 

(47.1%) 
4 

(23.5%) 
17 

Group 
0 

(0%) 
1 

(8.3%) 
5 

(41.7%) 
4 

(33.3%) 
2 

(16.7%) 
12 

OME/Non- 0 
(0%) 

0 
(0%) 

4 
(23.5%) 

8 
(47.1%) 

5 
(29.4%) 

17 

Total 0 2 13 20 11 46 

Grommet Group  

OME/Grommet  

Grommet Group 

C 3.2 Teacher Responses to Teacher Survey Form, for Boys Only, Examined 
by Otitis Media Group 
An examination of the teachers' responses for reading ability and reading 

comprehension on the Teacher Survey Form, for all the boys by otitis media group is 

shown in Table C.6a. It indicates that boys in the OME/Non-Grommet Group were 
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consistently given higher ratings (approximately 40%) than the boys in the other two 

otitis media groups (below 20%) in the above average and well above average ranges. 

Table C.6a indicates that for spelling the teachers rated the boys in the OME/Grommet 

group more frequently (approximately 80%) in the average and the below average 

ranges compared with ratings below 50% for the other two groups 

Table C.6a. Teacher Responses on Reading Ability, Reading Comprehension and 
Spelling by Otitis Media Group for Boys Only 

group 
Well below 

average 
Below 
average 

Average Above 
average 

Well above 
average 

nOtitis media 

Reading ability 
Non-OME/Non- 1 

(9.1%) 
1 

(9.1%) 
8 

(72.7%) 
1 

(9.1%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 1 
(6.7%) 

2 
(13.3%) 

6 
(40.0%) 

5 
(33.3%) 

1 
(6.7%) 

15 

Total 2 4 17 6 2 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Reading comprehension 
Non-OME/Non- 0 

(0%) 
2 

(18.2%) 
8 

(72.7%) 
1 

(9.1%) 
0 

(0%) 
11 

Group 
1 

(20.0%) 
0 

(0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 1 
(6.7%) 

3 
(20.0%) 

4 
(26.7%) 

6 
(40.0%) 

1 
(6.7%) 

15 

Total 2 5 15 7 2 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Spelling ability 
Non-OME/Non- 1 

(9.1%) 
3 1 

(9.1%) 
6 

(54.5%) 
0 

(0%) 
11 

Group 
0 

(0%) 
1 

(20.0%) 
3 

(60.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

1 
(6.7%) 

4 
(26.7%) 

9 
(60.0%) 

1 
(6.7%) 

15 

Total 1 5 8 2 31 

Grommet Group  (27.3%0 
OME/Grommet  

Grommet Group 

15 

Table C.6b shows the teachers' responses for the question on homework performance. 

Their responses for the OME/Grommet group were evenly spread across the five 

options but their ratings for the OME/Non-Grommet Group showed a tendency for this 

group to be rated more frequently in the average and above average ranges than the 

other two groups. 
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As Table C.6b indicates there was a tendency for the teachers to rate the social skills of 

the boys in the OME/Grommet group higher (approximately 80%) than the social skills 

of the boys in the other two groups (approximately 60%).  

Table C.6b. Teacher Responses on Homework Performance, Behaviour in Class and 
Social Skills by Otitis Media Group for Boys Only 

group 
Well below 

average 
Below 

average 
Average Above 

average 
Well above 

average 
nOtitis media 

Homework performance 
Non-OME/Non- 2 

(18.2%) 
3 

(27.3%) 
1 

(9.1%) 
5 

(45.5%) 
0 

(0%) 
11 

Group 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
1 

(20.0%) 
5 

OME/Non- 2 
(13.3%) 

0 
(0%) 

5 
(33.3%) 

6 
(40.0%) 

2 
(13.3%) 

15 

Total 5 4 7 12 3 

Grommet Group  

OME/Grommet  

Grommet Group 

31 
Behaviour in class 

Non-OME/Non- 1 
(9.1%) 

3 
(27.3%) 

0 
(0%) 

4 
(36.4%) 

3 
(27.3%) 

11 

Group 
1 

(20.0%) 
1 

(20.0%) 
2 

(40.0%) 
0 

(0%) 
1 

(20.0%) 
5 

OME/Non- 0 
(0%) 

1 
(6.7%) 

1 
(6.7%) 

5 
(33.3%) 

8 
(53.3%) 

15 

Total 2 5 3 9 12 31 

Grommet Group  

OME/Grommet  

Grommet Group 

Social skills 
Non-OME/Non- 1 

(9.1%) 
2 

(18.2%) 
1 

(9.1%) 
6 

(54.6%) 
1 

(9.1%) 
11 

Group 
0 

(0%) 
0 

(0%) 
1 2 2 5 

OME/Non- 0 
(0%) 

2 4 8 
(53.3%) 

1 
(6.7%) 

15 

Total 1 4 6 16 4 

Grommet Group  

OME/Grommet  
(20.0%0 (40.0%0 (40.0%0 

Grommet Group (13.3%0 (26.7%0 
31 
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