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Evidence of a relationship between asymmetries in

tympanic membrane temperature and lateralised

sensory preferences

Chris J. Jackson

University of New South Wales, Sydney, Australia

Ear and eye preference are possible contralateral measures of hemispheric activity,
but little physiological evidence in favour of this has ever been presented. It is
suggested that tympanic membrane temperature (reflecting temperature of the
tympanic membrane, ear canal, and surrounding tissue) is likely to be an index of
local hemispheric activity since it provides a measure of heat generated by local
neuronal processes. It is hypothesised that ear and eye preference will be
contralaterally positively correlated with asymmetries in tympanic membrane
temperature. Evidence from two points in time generally supports this perspective.
Although relationships were not that strong and there were some inconsistencies,
results provide evidence that sensory preferences (ear and eye preference) are useful
and non-invasive predictors of stable asymmetries in hemispheric activity.

Keywords: Ear temperature; Tympanic membrane temperature; Ear preference;

Aural preference; Eye preference; Sensory preference; Temporal lobe.

TYMPANIC MEMBRANE TEMPERATURE (TMT) AND
BRAIN TEMPERATURE

Despite being a fraction of body weight, the brain accounts for about 20% of

an organism’s total oxygen consumption and has a higher metabolic rate

compared to the rest of the body (Burmester, Weich, Reinhardt, & Hankeln,

2000). Since the energy spent in maintaining brain activity is ultimately

transformed into heat, neural activation in the brain is accompanied by

changes in temperature in areas local to this activation (Laughlin, van

Steveninck, & Anderson, 1998). It will be argued that tympanic membrane

temperature (TMT) partially reflects temperature from brain structures local

to the ear, such as the temporal lobe, and therefore that the difference in TMT
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across right and left ears may provide a relatively direct marker of hemispheric

activation.

The aim of this study is to test the possibility that readily available

measurements of self-reported ear and eye preference are related to the

difference in right and left TMT as measured by widely available infrared ear

thermometers. This is an important question to ask because a link between
these variables would suggest that lateral preferences may provide a useful

and non-invasive marker of stable asymmetries in hemispheric activation,

which are independent of more task related asymmetries.

TMT is easily measured through the use of widely available electronic ear

thermometers inserted into the ear canal such that the temperature of the

tympanic membrane and surrounding tissues is measured by means of

infrared technology. It is known that such infrared thermometers are quite

accurate (Imamura et al., 1998). Tympanic membrane temperature reflects
brain temperature with high accuracy in animals (Baker, Stocking, & Meehan,

1972; Tanabe & Takaori, 1964) as well as humans (Benzinger, 1959; Brinnel &

Cabanac, 1989; Cabanac, 1993; Mariak, Lewko, Jadeszko, & Dudek, 1994;

Ogawa, 1994). Tanabe and Takaori (1964) in the rabbit, and Baker et al. (1972)

in the cat and monkey, have observed that TMT fluctuates in parallel with the

hypothalamic temperature. A strong argument in support of the validity of

TMT measurement is the finding that TMT reflected shifts in brain

temperature (Mariak et al., 1994) during opposite changes in oesophageal
temperature during open brain surgery in humans. Observations such as these

have led to the widespread adoption of these thermometers in the medical

profession and by the public, especially as their cost is less than US$100. The

assumption underlying this widespread technique is that increases in brain

temperature are reflected by increases in TMT.

Some researchers suggest changes in brain activity (from physical and

mental activity) are reflected by change in TMT. The brain is cooled by

circulatory convection, such that increasing temperature from brain activity
is balanced by increased cerebral blood flow. Along with Meiners and Dabbs

(1977), Cherbuin and Brinkman (2007) argue that TMT is influenced by the

cooling effect of blood drawn to the brain from the carotid artery during

hemispheric activation. Building on previous studies that argue for a link

between TMT and cortical activity (Cherbuin & Brinkman, 2004; Meiner &

Dabbs, 1977; Swift, 1991; Swift & Perlman, 1985), Cherbuin and Brinkman

(2007) argue that changes in TMT negatively reflect changes in local

hemispheric activation. It is important to understand how changes in TMT
reflect changes in local brain temperature, but in the current research my

primary focus concerns more stable relationships between TMT and brain

activation.

I argue that there may be consistent and stable asymmetries between

TMT and local brain activation such that higher TMT reflects warmer local
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brain temperature. Assuming a relatively stable environment, it is argued

that TMT Diff (i.e., right TMT minus left TMT) is likely to be an index of

stable differences in right�left local hemispheric brain temperature.
A difference score removes between- and within-person effects that may

affect a direct relationship between TMT and local hemispheric temperature.

TMT will likely vary according to time of day, varying metabolic rates, effect

of menstrual cycle in women, changes in core body temperature, and

different personal sensitivity to neuronal heating and blood cooling etc., but

these effects seem unlikely to be apparent in a difference score in which

effects across both hemispheres may be cancelled.

TMT DIFF AND EAR PREFERENCE

Evidence of brain lateralisation in lower vertebrates such as arthropods

mainly concerns sensory functions (Vallortigara, 2000). This suggests that

hemispheric specialisation may have evolved first for perception and then later

for motor functions such as hand action (Rogers 2002; Rogers & Andrew

2002; Vallortigara 2000; Vallortigara & Rogers 2005). This perspective

suggests that measures associated with ear and eye asymmetries of preference

are likely to be indexes of important hemispheric asymmetries, and potentially

also argues that hand preference may in fact be much less central to cerebral

asymmetry than the literature tends to argue (as recently noted by Chapelain

& Blois-Heulin, 2009).

Ear preference is measured by self-report and may be used as a possible

measure of contralateral hemispheric activity, given the stronger contral-

ateral compared to ipsilateral connections to the brain (e.g., Springer &

Deutsch, 1993). Ear preference is an indirect measure of habitual hemi-

spheric asymmetry compared to psychophysiological measures. It reflects

stable preferences as opposed to being highly influenced by variable

situational effects, which can interfere with psychophysiological measures

such as EEG (Papousek & Schulter, 2006). The major barrier to the use of

ear preference as an acceptable measure of hemispheric asymmetry comes

from a lack of research supporting a relationship between ear preference and

more concrete variables associated with hemispheric asymmetry. Some

researchers, for example, have been concerned that ear preference does not

reflect hemispheric activity at all, on the grounds that it is related to specific

and trivial environmental variables related to hearing (e.g., Furnham,

Richardson, & Miller, 1997) and others have argued that ear preference

might be dictated by the prenatal environment (e.g., Previc, 1991), although

the latter argument does not in itself exclude a possible relationship between

ear preference and hemispheric activity.
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There are, however, several good reasons to think that ear preference

could be a suitable method for measuring hemispheric asymmetries. First,

auditory pathways have a long history of usage for this purpose in terms of

dichotic listening (see Kimura, 1967). Second, recent evidence has emerged

linking ear preference to actual observations of aurally based behaviour and

to hand and eye preference (Jackson, 2008). Jackson’s study also provides

evidence in support of Davidson’s (1995, 1998) model of hemispheric

asymmetry in which approach tendencies are associated with the left

hemisphere. Jackson (2008) reports that right ear preference people make

shorter time estimates for how long it takes to undertake actions, and have

less ‘‘restraint’’ compared to left ear preference people, and shows that

disinhibition is greater among neurotic people with a right ear preference

compared to left ear preference. Other recent evidence that ear preference is

a potential measure of hemispheric asymmetry is also presented by Jackson

(2005), who reports interactions with cognitions in the prediction of

personality, and Jackson, Furnham, and Miller (2001), who report interac-

tions with personality in the prediction of sales performance. It is therefore

unsurprising that support for a relation between lateral preferences such as

ear preference and hemispheric activity is ultimately supported by Dean and

Reynolds (1997) and Kinsbourne (1970, 1997).

Some of the principal auditory regions in the brain are the temporal lobes

(e.g., Binder et al., 2000), which are located immediately above the middle

and inner ear. Due to their close proximity, the temperature of the temporal

lobes is likely to influence TMT.

All this suggests that a greater preponderance of left temporal lobe

activity should be related to greater right ear preference as opposed to left.

Similarly, a greater preponderance of right temporal lobe activity should

lead to left ear preference as opposed to right. In this study, ear preference is

measured such that high scores reflect greater rightwards activity. The

proposed theory therefore argues that TMT Diff will be positively correlated

with contralateral ear preference, so the tested hypothesis was:

H1. Tympanic membrane temperature difference (TMT Diff) will be

negatively correlated with ear preference

Hypothesis 1 examines the relationship between TMT Diff and ear

preference. It is not expected that right ear TMT or left ear TMT will be

directly related to ear preference for two reasons. First, ear preference

implicitly provides an index of right to left preference and therefore it is

appropriate to argue that it should be directly related to TMT Diff, which

also provides a measure of right to left asymmetry. Second, TMT may well

be affected by multiple within person and situation effects (as listed above),
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which means that it may reflect non-consistent fluctuations unrelated to ear

preference.

TMT DIFF AND EYE PREFERENCE

The underside (ventral) part of the temporal cortices is likely involved in high-

level visual processing of complex stimuli such as faces and scenes (Aguirre,

Zarahn, & D’Esposito, 1998; Epstein & Kanwisher, 1998; Haxby et al., 1999).

Although evidence suggests a contralateral relationship between temporal

lobe and visual field in some specific areas of the temporal lobe, higher-level

temporal areas possess a representation of the entire central visual field in

each of the two temporal lobes (Gross, Rocha-Miranda, & Bender, 1972).

Huxlin and Merigan (1998) report that visual deficits produced by temporal

lobectomy in humans are found in both ipsilateral and contralateral visual

hemifields. Given that the location of the middle and inner ear is towards the

underside of the temporal lobe, and the possibility that the temporal lobes

are not contralaterally related to visual hemifields, it seems possible that eye

preference (a self-report measure of preference for one eye over another) may

also be related to TMT Diff, leading to:

H2. Tympanic membrane temperature difference (TMT Diff) will be

negatively correlated with eye preference

However, as noted by Huxlin and Merigan (1998), the role of the human

temporal cortex in vision is not well understood. As a result, the possibility

of a contralateral link between eye preference and TMT Diff is relatively

speculative.

Given that ear and eye preference are both sensory preferences and that

the precise role of the temporal lobe on hearing and seeing is unclear, it also

seems possible that the average of these lateralised sensory preferences will

be associated with TMT Diff:

H3. Tympanic membrane temperature difference (TMT Diff) will be

negatively correlated with sensory preference

METHOD

Participants

A total of 341participants (29% male, 71% female; 87% White, 8% Asian

and the rest mixed or of other race; average age�20.26, SD�4.37) took

part in this study at T1, and 90 of these participants were tested again at T2.
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The remaining participants were not tested at T2. The difference in numbers

between T1 and T2 reflects that the study was conducted in two waves of

data collection.

Procedure

Participants completed a questionnaire in groups, which tookover 90 minutes.

Participants were seated quietly during this time. TMT was recorded at

approximately 10 minutes (T1) and 60 minutes (T2) into the questionnaire

administration by a research assistant. A standard electronic ear thermometer
with a plastic cap (used for hygiene purposes and to seal the air canal from the

outside) was used throughout the project. The thermometer is accurate to 0.1

of a degree centigrade. The plastic cap was changed after each recording. Ear

thermometers such as these provide an infrared reading of TMT (including

ear canal temperature and surrounding tissue). Prior to a measurement, and

according to standard protocol with these devices, the research assistant gave

the ear a short tug to straighten the ear canal so that TMT was optimally

measured.

Measurements

Hand, Eye and Ear Preference Questionnaire (HEEP). The HEEP

(Jackson, 2005) is a 7-item ear preference scale, 5-item eye preference scale,
and 10-item hand preference scale. It is an adaptation of the Lateral

Preference Inventory (Coren, Porac, & Duncan, 1979) and has previously

been used by Jackson (2005, 2008). Example ear preference items are: ‘‘What

ear would you place against someone’s wrist to listen to a ticking watch?’’,

‘‘In which ear would you place the earphone of a transistor radio?’’, ‘‘If you

wanted to listen to a conversation going on behind a closed door, which ear

would you place against the door?’’

Example eye preference items are ‘‘With which eye would you look down
a telescope?’’, ‘‘With which eye would you look through the viewfinder of a

camera?’’

Example hand preference items are ‘‘With which hand would you use an

eraser on paper?’’, ‘‘With which hand do you remove the top card when

dealing a deck of cards?’’, ‘‘With which hand would you throw a ball to hit

a target?’’

For the purpose of the present research, results for ear, eye, and hand

preference measures of lateral preference are presented separately, as well as a
sensory preference scale, which represents the average of the ear and eye scales.

Each items is scored on a 5-point scale (5�Always right, 4�Usually right,

3�Either, 2�Usually left, 1�Always left). High scores therefore reflect

right preference and low scores reflect left preference. All studies reported to
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date, including this one, show that the three scales of lateral preference have

high alpha reliabilities.

Tympanic membrane temperature (TMT), which is the temperature of the

tympanic membrane, ear canal, and surrounding body tissue, was recorded at

T1 and T2 providing repeated measurements of Mean TMT, Left Ear TMT,

Right Ear TMT, and TMT Difference (TMT Diff: Right Ear TMT minus Left

Ear TMT). High TMT Diff scores reflect a higher right TMT compared to

left, and low scores reflect a higher left TMT compared to right.

RESULTS

Means and standard deviations of the overall sample, of just males and of

just females are summarised in Table 1. The minimum value of hand

preference (alpha�.941) recorded in the sample was 10 and the maximum

was 66. The minimum value of ear preference (alpha�.836) recorded in the

sample was 7 and the maximum was 35. The minimum value of eye

preference (alpha�.891) recorded in the sample was 5 and the maximum

was 34.

A repeated measures ANOVA across T1 and T2 with age and sex as

between-participants effects provided evidence that Mean TMT decreased

between T1 and T2 (Wilks’ Lambda�.735, F�31.754, df�1, 88, pB.001),

left TMT decreased between T1 and T2 (Wilks’ Lambda�.837, F�17.121,

df�1, 88, pB.001), right TMT decreased (Wilks’ Lambda�.799, F�
22.110, df�1, 88, pB.001), and TMT Diff was constant. There was no

significant effect of sex in any of the analyses either as a main effect or as an

interaction. Results therefore suggest that TMT decreased from T1 to T2.

That TMT Diff was not significantly different from T1 to T2 suggests that

asymmetries in hemispheric temperature did not change across time.

Correlations between the measures across all participants are shown in

Table 2. As noted in previous studies (e.g., Jackson, 2008), hand, ear, and eye

preference are moderately intercorrelated, which suggests that they may all

have something in common and yet are also relatively different constructs. It is

also possible that the correlations between the scales are confounded by

the likely fact that multiple lateral preferences underlie some of the items in

the questionnaire in an as yet unknown way. Handedness may underlie some

sensory preferences (such that, for example, eye used to sight a rifle may be

constrained by hand preference for pulling a trigger) or vice versa (such that,

for example, hand used for answering a phone may be constrained by its

positioning for easy access by preferred ear). As might be expected, left and

right TMTs are significantly correlated with each other, with mean TMT, and

also significantly correlated across T1 and T2. TMT Diff has smaller but still

significant correlations with left and right TMT. This pattern of correlations
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TABLE 1
Means and standard deviations of all data (males and females)

Overall Males (T1: n�100; T2: n�28) Females (T1: n�241; T2: n�62)

M SD M SD M SD

Hand preference 43.140 9.150 43.005 9.898 43.197 8.841
Ear preference 23.735 5.936 23.858 6.465 23.683 5.715
Eye preference 17.946 5.491 18.012 6.309 17.919 5.123
Sensory preference 20.841 4.853 20.935 5.518 20.801 4.561

T1
Mean TMT 36.407 0.508 36.398 0.444 36.410 0.534
Left Ear TMT 36.414 0.516 36.369 0.483 36.433 0.530
Right Ear TMT 36.399 0.580 36.427 0.472 36.388 0.619
TMT Diff �0.0152 0.415 0.049 0.341 �0.046 0.435

T1 (for T2 participants)
Mean TMT 36.662 0.358 36.648 0.288 36.669 0.388
Left Ear TMT 36.663 0.400 36.625 0.277 36.681 0.446
Right Ear TMT 36.661 0.396 36.671 0.379 36.657 0.406
TMT Diff �0.002 0.349 0.046 0.331 �0.024 0.358

T2
Mean TMT 36.505 0.356 36.480 0.328 36.516 0.370
Left TMT 36.514 0.393 36.450 0.382 36.544 0.400
Right TMT 36.496 0.403 36.511 0.334 36.489 0.432
TMT Diff �0.019 0.356 0.061 0.288 �0.055 0.380

n�341 for T1 measures and n�90 for T2 measures; T1 (for T2 participants) are the participants at T1 who also provided ear temperature readings at T2.

Sensory preference�Average of ear and eye preference.

TMT�Tympanic membrane temperature as measured by a standard infrared thermometer.

TMT Diff�Tympanic membrane temperature difference (Right ear temp � Left ear temp).

Alpha of all lateral preference scales is�.84.
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TABLE 2
Correlations between measures used in the study

Lateral Preferences T1 (n�341) T2 (n�90)

HP EP EyP SP M-TMT L-TMT R-TMT TMT Diff M-TMT L-TMT R-TMT

Hand preference (HP)

Ear preference (EP) .330**

Eye preference (EyP) .456** .442**

Sensory preference (SP) .459** .862** .836**

T1

Mean TMT (M-TMT) .008 �.023 �.004 �.016

Left TMT (L-TMT) .020 .028 .030 .034 .918**

Right TMT (R-TMT) �.003 �.065 �.033 �.058 .936** .719**

TMT Diff �.035 �.141** �.091 �.123* .171** �.231** .504**

T2

Mean TMT (M-TMT) �.058 .084 �.002 .051 .758** .671** .691** .013

Left TMT (L-TMT) �.003 .198 .128 .201 .657** .655** .526** �.155 .892**

Right TMT (R-TMT) �.099 �.044 �.129 �.106 .698** .547** .708** .175 .897** .599**

TMT Diff �.109 �.269* �.287** �.342** .063 �.104 .220* .369** .030 �.426** .469**

**pB.001. *pB.05.
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adds substantial evidence of convergent validity information to these

measures.

The correlation between T1 and T2 provides an indication of the

individual consistency of the temperatures across time. The correlations

between T1 and T2 in the mean, left, and right TMTs were all highly

significant, suggesting a great deal of consistency (r�.758, pB.001, r�
.655, pB.001, and r�.708, pB.001 respectively). The correlation between

TMT Diff between T1 and T2 for all people, males and females, was smaller

but still highly significant (r�.369, pB.001, r�.420, pB.001, r�.344, pB

.001 respectively.

As hypothesised, ear preference was negatively correlated with TMT Diff

(r��.141, pB.01 at T1 and r��.269 at T2, pB.05) and eye preference was

negatively correlated with TMT Diff at just T2 (r��.287, pB.01). Sensory

preference (the average of eye and ear preference) was also significantly

correlated with TMT Diff (r��.123, pB.05 at T1 and r��.342, pB.001

at T2). Scatterplots of ear preference versus TMT Diff are shown in Figure 1

for T1 and Figure 2 for T2. A scatter plot of eye preference versus TMT Diff at

T2 is shown in Figure 3. Scatterplots of sensory preference versus TMT Diff at

T1 and T2 are shown in Figure 4 and Figure 5 respectively.

Figure 1. Plot of ear preference against tympanic membrane temperature difference (TMT Diff) at

T1 for all participants.
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Figure 2. Plot of ear preference against tympanic membrane temperature difference (TMT Diff) at

T2 for all participants.

Figure 3. Plot of eye preference against tympanic membrane temperature difference (TMT Diff) at

T2 for all participants.
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To investigate if the effect was consistent across sex, the relationship was

analysed for males and females separately and results are shown in Table 3.

In males, eye preference significantly predicts TMT Diff (r��.394, pB.05

at T2) and sensory preference predicts TMT Diff at just T2 (r��.422, pB

Figure 4. Plot of sensory preference against tympanic membrane temperature difference (TMT Diff)

at T1 for all participants.

Figure 5. Plot of sensory preference against tympanic membrane temperature difference (TMT Diff)

at T2 for all participants.
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TABLE 3
Correlations between measures of males and females separately

Males (T1: n�100; T2: n�28) Females (T1: n�241; T2: n�62)

Hand preference Ear preference Eye preference Sensory preference Hand preference Ear preference Eye preference Sensory preference

T1

Mean TMT �.023 �.040 .033 �.005 .020 �.016 �.019 .003

Left Ear TMT .007 �.011 .097 .049 .025 .045 .000 .028

Right Ear TMT �.050 �.065 �.037 �.059 .014 �.067 �.032 �.060

TMT Diff �.077 �.072 �.182 �.146 �.011 �.150* �.045 �.120

T2

Mean TMT �.218 .199 .116 .196 .020 .049 �.063 �.008

Left ear TMT �.209 .279 .249 .328 .102 .203 .057 .157

Right Ear TMT �.189 .072 �.057 .010 �.060 �.103 �.160 �.159

TMT Diff .057 �.285 �.394* �.422* �.174 �.330** �.242 �.345**

**pB.001. *pB.05.
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.05). Ear preference does not predict TMT Diff in males at either T1 or T2.

Eye preference and sensory preference do not predict TMT Diff at T1.

In females the situation is somewhat reversed, with ear preference

significantly predicting TMT Diff (r��.150, pB.05 at T1 and r�
�.330, pB.001 at T2) and eye preference is not significant. Once again

sensory preference predicts TMT Diff at T2 only (r��.345, pB.001).

DISCUSSION

Results suggest that ear preference is negatively correlated with TMT Diff

over the whole sample on both occasions and for just females on both

occasions. The correlations with males approach significance. Eye preference

was significantly negatively correlated with TMT Diff at T2 for the whole

sample and for just males at T2. Sensory preference (the average of eye and

ear preference) is correlated over the whole sample on both occasions, in

females at T2 and males at T2. These negative correlations suggest that

TMT is positively related to contralateral hemispheric preference such that

higher temperature in the right ear is related to a warmer left hemisphere,

and higher temperature in the left ear is related to a warmer right

hemisphere.

Despite some inconsistencies in achieving significant results for males and

females separately, there seems enough evidence to suggest that sensory

preferences are related to contralateral hemispheric activity, and therefore

that greater right lateral sensory preference is a marker of a preponderance

of left hemispheric activity (as reflected by the temperature of the left TMT)

and greater left lateral sensory preference is a marker of a preponderance of

right hemispheric activity (as reflected by the temperature of the right

TMT). The more consistent results obtained at T2 may reflect that

participants had been seated in a relatively consistent environment for 60

minutes, whereas the participants had been seated for just 10 minutes prior

to the T1 measurement.
Given that the temporal lobes are located close to the ear canal and

tympanic membrane, and that the temporal lobes are known to be involved

in sensory processing, these results are generally supportive of this

physiological explanation. The failure of hand preference to be related to

TMT Diff adds evidence to the idea that sensory processes in the temporal

lobe are being measured by TMT Diff. Neurological correlates of handed-

ness are likely in the primary motor cortex (Amunts et al., 1996; White,

Lucas, Richards, & Purves, 1994), which is relatively distant from the ear

canal.

Although the evidence is not totally clear given the differences found

between males and females, this study provides support for the argument
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that ear preference acts as a marker for contralateral hemispheric activity

and supports the arguments of researchers who have previously made these

claims (e.g., Dean & Reynolds, 1997; Kinsbourne, 1970; and more recently

Jackson, 2005, 2008; Jackson et al., 2001). The link between ear preference

and tympanic membrane temperature is useful to have identified, given that

self-report ear preference is completely non-invasive and provides the
opportunity to collect laterality information in the real-world environment

or by means of questionnaire over the Internet. Using an ear thermometer,

EEG, or similar is not feasible in these situations, and these are all relatively

more invasive techniques.

It is interesting to note that the correlation between TMT at T1 and T2

was always relatively high. This indicates that conditions changed little over

time in what was planned to be a repeated measures design. At the same

time, however, it is important to note that TMT decreased across all
measures from T1 to T2. There are at least two possible explanations for this

finding. First, it may reflect decreasing metabolic rate in participants due to

continued sitting down through the study; second, it may reflect the effect of

sustained cognitive activity in completing questionnaires, which led to

increased blood flow to the brain and therefore cooler TMT.

The correlation between TMT Diff at T1 and T2 was much lower than the

direct measurements. While a cause for concern, lower reliability of

difference scores can be expected when original measures are positively
correlated and have less than optimal reliability themselves (Johns, 1981).

Despite this, the use of difference score has advantages of providing a

measure of temperature asymmetry that is unassociated with consistent

effects across the hemispheres such as changes in general brain temperature

and some thermoregulation effects of the body and brain.

The finding of a small but significant relationship between ear preference,

eye preference, and sensory preference and TMT Diff across two occasions

provides the opportunity to have confidence in the findings reported in this
study, especially given the relatively large number of participants at T1. It

seems likely that the effect size between these variables would always be small

and therefore the lack of completely clear findings is unsurprising. It is

important that these findings are confirmed in a different sample by different

researchers.

One limitation of this study is TMT was measured by means of a standard

infrared ear thermometer as opposed to a more specialist device that

measures TMT directly. The device used in the present study was placed in
the ear canal and is designed to infer TMT by means of infrared

thermometry. It seems possible that the use of a more sophisticated

thermometer might produce different results.

It is also important to put the results into context from the perspective

that the proposed link between ear and eye preferences and TMT Diff may
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be due to some unknown third variable, such as the menstrual cycle of

women, which may also affect core body temperature.

Future studies might plan activities with known relationships with

hemispheric asymmetry between T1 and T2, whereas in this study

participants simply completed questionnaires that have an unknown effect

on hemispheric asymmetry.
In summary, this research finds evidence of a positive link between ear

preference, eye preference, and sensory preference and contralateral TMT

Diff, which is likely associated with local neuronal activity in the temporal

lobe. The study therefore finds relatively straightforward, even if somewhat

imperfect, evidence that sensory preferences (ear and eye preferences) are

positively linked to contralateral hemispheric activation, and generally

suggests that self-report ear preference can be a useful predictor of

asymmetries of hemispheric activity. However, more research is needed to
support this perspective given the limitations of this study.
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