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The research described in this paper was carried out to determine the effects of

olfactory stimuli (provided by natural essence oils of lemon) on achievement in

English of fourth grade pupils in a school in Turkey. Pupils were randomly assigned

to an experimental group (n:29) or a control group (n:29). Both groups were taught

English lessons twice a week for a period of four weeks as part of the normal

curriculum. In the experimental group, lessons were provided in an aromatic

atmosphere. In the control group, lessons were provided in a normal classroom

environment. Following treatment, the experimental group outperformed the control

group on an achievement test in English. A month after the termination of treatment,

the performance of both groups on the achievement test had deteriorated, but the

experimental group still outperformed the control group.

While the fortunes of the senses have changed over time in the study of

perception (Classen, 1998; Hewes, 2002), auditory and visual senses and

materials have been awarded much greater attention. This is perhaps because the

audio-visual senses have traditionally been considered ‘high’ and other senses

‘low’, a view reinforced by inventions such as the camera, cinema, the telescope,

and television in the 19th and 20th centuries. During this period, which has been

associated with the rise of visual culture, other senses have been neglected. In

fact, the visual sense can be considered to have usurped the roles of other senses,

and the olfactory sense in particular was sacrificed (Howes, 2002). In this

situation, it is not surprising that, compared to research involving auditory and

visual senses, researches on the olfactory sense have been few and far between

(Bodnar, Corbett, & Nekrasovski, 2004).

Today, however, there is increasing recognition that if we accept that

education is a holistic process designed to assist all students reach their potential,

learning experiences should be multi-sensory (Covey, 2005) and that learning

materials should address not only the auditory and visual senses, but other ways

of knowing as well (Caine & Caine, 2002). It may be hoped that sensual diversity

in learning should lead to better learning (Ozyurt & Girgin, 2000): since the

stimuli and messages that surround us include data for all the senses, a learning

approach that involves all the senses should result in better outcomes.

The Irish Journal of Education, 2005, xxxvi, pp. 86-90.



There is evidence to support the view that olfactory stimuli support audio-

visual stimuli and have positive effects on attention, perception, memory,

communication skills, language acquisition, and mood (Aoyoama, 2004;

Ceccarelli, Lariviere, Fiorenzani, Sacerdote, & Aloisi, 2003; Köster, 2002;

Moss, Cook, Wesney, & Duckett, 2002; Sprinkle, 1999; Tildesley, Kennedy,

Perry, Ballard, Wesnes, & Scholey, 2005). This may be because olfactory

stimuli have a unifying and co-ordinating role in connecting audio-visual stimuli

with emotions (Broughan, 2002) or because different senses produce different

‘takes’on the same phenomena (Porteous, 1990).

The study described in this paper focused on the role of olfactory stimuli in

the sensual enrichment of learning environments. The learning environment of a

group of fourth grade pupils was enhanced by the provision of lemon aroma

during English lessons for a period of four weeks, following which their

performance was compared with the performance of a control group which had a

similar initial level of achievement.

METHOD

In the spring term of the 2004-05 school year, 58 pupils in a primary school in

Elazig, Turkey were randomly assigned to either an experimental or a control

group (29 to each group). The mean of the experimental group on a test of

English language was 5.96 (SD: 1.68); the mean of the control group was 5.90

(SD: 1.59), scores which do not differ significantly.

Both groups were taught English twice a week (for two periods of 40 minutes)

as part of the normal primary school schedule. Audio-visual stimuli (cassette

player, visual charts, textbooks etc) were used. In the experimental group, but

not in the control group, a lemon aroma was provided by an electrical vaporizer

during lessons for a period of four weeks.

Pupils in both groups were administered a specially constructed test of

English based on the fourth grade curriculum. The 20-item test had a mean

difficulty level of .53 and a KR20 reliability coefficient of .81. The test was

administered before treatment began, on termination of treatment, and one

month after termination.

RESULTS

Following treatment, the mean score of the experimental group on the

English achievement test was significantly higher than the mean score of the

control group (Table 1).
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A month following the termination of treatment, although both groups

performed less well than when assessed at the end of the treatment, the

performance of the experimental group was still significantly better than the

performance of the control group (Table 2).

Table 1

Post-Treatment Means (and SDs) of Experimental and Control Groups on
Achievement Test in English

N M SD

Experimental 29 6.62 1.92

Control 29 5.07 1.39

t = 3.53; p = .001

Table 2

Post-Treatment Means (and SDs) of Experimental and Control Groups on
Achievement Test in English One Month After Termination of Treatment

N M SD

Experimental 29 5.86 1.99

Control 29 4.14 1.99

t = 3.63; p = .001

CONCLUSION

The use of lemon essence oil aroma as an olfactory stimulus was found to be

associated with improved achievement. Furthermore, the retention rate of pupils

who had been exposed to the stimulus exceeded that of a control group.

In general, the results support the findings of other investigations of the

effects of various aromas on scholastic performance (Ceccarelli et al., 2003;

Field et al., 2005; Tildesley et al, 2005). While the precise mechanism through

which this works is far from clear, it does support the view that learning in a

multi-sensory environment advantages students.

It should be acknowledged that the results of this study cannot automatically

be generalized to other situations since the senses are constructed and lived

differently in different societies (Howes, 2005).

REFERENCES

Aoyama, S.A. (2004). The role of the sense of smell in language learning.

http://leahi.kcc.hawaii.edu/aoyama.html

88 BURHAN AKPINAR



Bodnar, A., Corbett, R., & Nekrasovski, D. (2004). Aroma: Ambient awareness

through olfaction in a messaging application. http://www.ece.ubc.ca/
elec596/previous/hit2004

Broughan, C. (2002). Odours, emotions, and cognition – How odours may affect

cognitive performance. The International Journal of Aromatherapy, 2, 92-

98.

Caine, R., & Caine, G. (2002). Beyin temelli ögrenme (Making connections:
Teaching and the human brain). Wheaton MD: Association for Supervision

and Curriculum. Ankara: Nobel Yayinlari.

Ceccarelli, I., Lariviere, W.R., Fiorenzani, P., Sacerdote, P., & Aloisi, A.M.

(2003). Effects of long-term exposure of lemon essential oil odor on

behavioral, hormonal and neuronal parameters in male and female rats. Brain
Research, 1001, 78-86.

Classen, C. (1998). The color of angels: Cosmology, gender and the aesthetic
imagination. London: Routledge.

Covey, S.R. (2005). 8ínci Aliskanlik, Bütünlüge Dogru. [The 8th habit, Towards

(completeness)]. Istanbul: Sistem Yayincilik.

Field, T., Diego, M., Hernandez-Reif, M., Cisneros, W., Feijo, L., Vera, Y., Gil,

K., Grina, D., & Claire He, Q. (2005). Lavender fragrance cleansing gel

effects on relaxation. International Journal of Neurosience, 115, 207-222.

Howes, D. (2002). Nose-wise: Olfactory metaphors in mind. In C. Rouby, B.

Schaal, D. Dubois, R. Gervais, & A. Holley (Eds.), Olfaction, taste, and
cognition (pp. 67-72). Cambridge: Cambridge University Press.

Howes, D. (2005). Architecture of the senses. http://www.david_howes.com/
DH_research_sampler_arch_senses.htp

Köster, E.P. (2002). The specific characteristics of the sense of smell. In C.

Rouby, B. Schaal, D. Dubois, R. Gervais, & A. Holley (Eds.), Olfaction,
taste, and cognition (pp. 27-40). Cambridge: Cambridge University Press.

Moss, M., Cook, J., Wesney, K., & Duckett, P. (2002). Aromas of rosemary and

lavender essential oils differentially affect cognition and mood in healthy

adults. International Journal of Neuroscience, 113, 15-38.

Ozyurt, S., & Girgin, N. (2000). Gelisim süreçleri-insan nasil ögrenir.
(Processes in growing: How humans learn). Adapazari: Degisim Yayinlari.

Sprinkle, R. (1999). The power of aroma and olfactory experience in the

classroom. Teaching English in the Two-Year College, 27, 93-98.

Porteous, J.D. (1990). Landscapes of the mind: Worlds of sense and metaphor.
Toronto: University of Toronto Press.

EFFECTS OF OLFACTORY STIMULI ON SCHOLASTIC PERFORMANCE 89



Tildesley, N.T.J., Kennedy, D.O., Perry, E.K., Ballard, C.G., Wesnes, K.A., &

Scholey, A.B. (2005). Positive modulation of mood and cognitive

performance following administration of acute doses of salvia

lavandulaefolia essential oil to healthy young volunteers. Physiology &
Behavior, 83, 699-709.

90 BURHAN AKPINAR



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


