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Abstract

This study examined the effect of systematic desensitisation on test anxiety in mathematics
among junior secondary school studentsin Kachia education zone, Kaduna Sate, Nigeria. A
guas experimental design of pre-test, post-test design was employed for this study. The
population consisted of 814 junior secondary school students. A pur posive sampling technique
was used to arrive at a sample size of ten (10) students with severe and extreme level of test
anxiety in mathematics asidentified using the anxiety inventory fromthe selected schoolsin
the education zone. Burns Anxiety Inventory (BAI) developed by Burns (1999) was the
instrument adapted for collection of data for this study. The instrument had a reliability
coefficient of 0.78. The participants were exposed to six weeks treatment (intervention) of
systematic desensitization. Three hypotheses were formulated and tested at 0.05 level of
significance using paired samplet-test. Thefindingsreveal ed that systematic desensitization
had significant effect in reducing physical, cognitive and psychological dimensions of test
anxiety in mathematics among junior secondary school students. It was recommended that
counsellors, psychol ogists and teacher s should be encouraged to use systemati c desensiti zation
technique in helping students who are suffering from test anxiety in mathematics to cope
better for optimal performance in school. In addition, seminars, workshops, symposia and
campaign programmes should be organised for parents, head of schoolsand potential scholars
to properly educate them on the dangers and implications of test anxiety in mathematics on
performance.
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Introduction
Anxiety isan emotion characterised by fedlingsof tension, worries, thoughtsand physical changes
likeincreased blood pressure. It isafeding of uneasinessand worry usualy generalised and unfocused
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asan over-reaction to acertain situation that isonly subjectively seen asmenacing. Anxiety isan
unpleasant sate of inner turmoil, often accompanied by nervousbehaviour such assomatic complaints
and ruminations, it dso involves having thoughts of failure asrelated to academic performance by
the students, inability to concentrate in the class, distractions, sweating, panic which affectsthe
proper functioning of anindividual (American Psychological Association, 2018). Learnerswith
anxiety problemtend to worry constantly, feel tensed and uneasy throughout most of theday inthe
school which could have anegativeimpact ontheir performance, the general goal and essence of
being to school asit isoften accompanied by muscular tension, restlessness, fatigue and problems
in concentration. However, anxiety can be appropriate, but when experienced regularly it may bea
disorder (APA, 2018).

Test anxiety isan overwhelming feding of disturbance and distressamong studentsglobally
and can be adevagtating problem for them becauseit may impair their performanceand well-being
later inlife. Test anxiety can aso belabeled asanticipatory anxiety, Stuational anxiety or evauation
anxiety. Someanxiety isnorma and often helpful to stay mentally and physicaly dert (Lowe& Ang,
2015). Serason ascited inWang (2013) considered test anxiety asatrait characterised by debilitating
psychologica, physica and behaviourd responsesexhibited by someoneprior tosttingfor testor in
anticipation of an examination. Such debilitating responsesind ude; panic, worriesand swegtingwhich
condtitutethreatening situationsthat are not in thegood hed thinterest of thetest anxiousindividuals.
Zeidner (2012) outlined three components of test anxi ety ascognitive, affectiveand behaviord. The
cognitive component involvesworry or negativethoughts, depreciating self-statementsthat occur
during assessmentsand parformanceinhibiting difficultiestha may arisefrom anxiety probleminrecdling
facts, difficulty in reading and understanding questions. The affective component includes the person’s
gppraisd of hisg’her physiologica state such astension, tight musclesand trembling. Thebehaviour
component includes poor study skills, avoidance and procrastination of work.

Mathematicsisaforma science and defined as science of numbers. It isregarded asacore
subject which al studentsregardless of gender or ethnic background must study at primary and
secondary school level ascontained inthe National Policy on Education of the Federa Republic of
Nigeria (FRN, 2013). It is observed that students’” performance in Mathematics in Nigeria has been
onthedecline over theyears, efforts as put forward by stakeholdersin the educational sector to
improve students’ performance has yielded little or no appreciable results as envisaged. Diverse
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reasons have been adduced for thisperennia problem, some scholarsview the problem asthat of
gender apathy, othersview the problem as systemic while some emphasi zed pedagogica factor.
Ajogbg e (2013) identified different factorsresponsiblefor the consistent poor performance of
studentsin Mathematicswhich helisted as; lack of proper digestion and utilization of research
findingsby Mathemati csteachers, sex-stereotyping, transfer of poor attitudes of ol der studentsto
younger onesand poor self-concept (phobia/anxiety) thefocusof thisstudy.

Systemati c desengitisation isatherapeutic intervention that reducesthelearned link between
anxiety and objectsor stuationsthat aretypicaly fear-producing. Systematic desengitization technique
hasbeen shownto haveeffectively decreaseanxiety level sinindividud swho havedifficultiesrelaxing
inanxiousstuations(Larson, El Ramahi, Conn, Estes& Ghibdlini, 2010). Theaim of systematic
desengitizationisto reduceor diminatefearsor phobiasthat sufferersfind distressing or that impair
their ability tomanagedaily life. Rachman (2008) cited inAnyamene, Igboanugo and Ezunu (2020),
opined that theaim of systemati c desengitization techniqueistoremovethefear responseof phobia
and subgtituteit with arelaxed responseto the stimulus. By substituting anew responseto afeared
situation, atrained contradictory response of relaxation whichisirreconcil ablewith an anxious
response, phobic reactions are diminished or eradicated. Literature have equally shown that
systemati c desensiti sation techniqueisatherapy aimed to remove thefear response of aphobiaand
subgtitutearel axation response to the conditioning stimulusgradual ly using counter conditioning.

Ventis, Higbee and Murdock (2013) reported a study where test anxiety was reduced
using humor in systematic desensitisation. Systemati c desensitisation isabehavioural technique
whereby apersonisgradually exposed to an anxiety-producing object, event or placewhilebeing
engaged in sometype of relaxation at the same time in order to reduce the symptoms anxiety
(Lazovik, 2013). Thistechnique of behaviour therapy involves gradualy introducing apatient to
increasingly fear-arousing stimuli in such away that hisfear of them all isgradually extinguished
(Keane, 2018). Systemati ¢ desengiti sation uses|earning theory and counter conditioningto effectively
deal with awide range of behavioural problems such astest anxiety. The study conducted by
Bokanola(2014) on the effectiveness of systematic desensitisation on thetreatment of test anxiety
found systematic desengitization to be effectivetowards having clientsreplace their anxiousfedings
with relaxation. In thisstudy, systematic desensitisation refersto acounsalling techniqueusedin
hel ping studentsto extinguishing test anxiety reactions.
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Statement of the Problem

Over theyears, the poor performance of studentsin Mathematicsat the secondary school level is
tied to so many factors, some of these include; teachers’ weak content knowledge, inadequate
teachers in the core subject area, dearth of instructional materials; students’ poor attitude towards
the subject and test or examination phobi a/anxiety. The academic performance could be explained
intermsof thegrades or scoresobtained in the subject Mathematics. Theyardstick for measuring
students’ level of academic performance is by assessing them through test, examination and systematic
observation by theteacher. Owing to theimportance and relevance of Mathematicsin the secondary
schoal setting particularly thejunior secondary school leve, theresearchersexperienceasaclassroom
teacher and teaching practi ce supervisorsobserved that thereisgrowing test anxiety in Mathematics
among the studentswhich is affecting their optimal performancein the subject, thishasbeen a
source of concern to stakeholders. Literature have shown that anumber of studies have been
carried out inrelated areain other education zonein the state to the neglect of Kachiaeducation
zone. Therefore, thisstudy examined the effect of systematic desensitisation ontest anxiety in
M athematics among junior secondary school studentsin KachiaEducation zone, Kaduna State,
Nigeria

Objectivesof the Sudy

The objectives of the study wereto:

1. Examinetheeffect of systematic desensitisation techniqueon physical dimension of test anxiety
in Mathematicsamong junior secondary school studentsin KachiaEducation zone, Kaduna
State, Nigeria.

2. Determinetheeffect of systematic desengtisation techniqueon cognitivedimension of test anxiety
in Mathematicsamong junior secondary school studentsin KachiaEducation zone, Kaduna
State, Nigeria.

3. Findout theeffect of systematic desensitisation techniqueon psychologica dimension of test
anxiety in Mathematics among junior secondary school studentsin KachiaEducation zone,
KadunaState, Nigeria.
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Resear ch Questions

Thisstudy answered thefollowing questions:

1.

What istheeffect of systemati c desensiti sation technique on physical dimension of test anxiety
in Mathematicsamong junior secondary school studentsin Kachiaeducation zone, Kaduna
State, Nigeria?

What istheeffect of systemeati c desensiti sation techni que on cognitive dimension of test anxiety
in Mathematicsamong junior secondary school studentsin Kachiaeducation zone, Kaduna
State, Nigeria?

What istheeffect of systematic desensitisation technique on psychologica dimension of test
anxiety in Mathematics among junior secondary school studentsin Kachiaeducation zone,
KadunaState, Nigeria?

Hypotheses

1.

Thereisno significant effect of systemati c desensitisation techniqueon physical dimension of
test anxiety in Mathematicsamong junior secondary school studentsin Kachiaeducation zone,
KadunaState, Nigeria.

Thereisno significant effect of systemati c desensitisati on technique on cognitive dimens on of
test anxiety in Mathematicsamong junior secondary school studentsin Kachiaeducation zone,
KadunaState, Nigeria.

Thereisno significant effect of systemati c desensiti sati on technique on psychologica dimension
of test anxiety in Mathematics among junior secondary school studentsin Kachiaeducation

zone, Kaduna State, Nigeria.

M ethodology
This study adopted the quasi-experimental research design of pre-test, post-test non-equivalent

group. The study was conducted in junior secondary schools’ of Kachia education zone, Kaduna

State, Nigeria. Thetarget population for thisstudy comprised of the entire public junior secondary

schools’ class three (JSS3) students with a population of 814 who were about to write their junior
secondary certificate examination (JSCE) in Kachiaeducation zone, Kaduna State, Nigeria. The

researchers purposively sel ected one school from the urban centre and onefromtheremote area,

theseinclude; Government Junior Secondary School Kachiaand Government Junior Secondary
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school Jaban-Kogo in the education zone. The sample sizefor this study was ten (10), junior
secondary school studentswith high test anxiety, five students each from the sd ected schoolsinthe
study area. The studentswerewithintheagerange of 12-17 years.

BurnsAnxiety Inventory (BAI) wasused to identify studentswho exhibited between severe
(31-50) and extreme (51-99) symptomsof test anxiety in M athemati cs, consequently, theresearchers
for the purpose of data collection adapted the Anxiety Inventory Checklist devel oped by Burns
(1999) and s ected only thasewho exhibited symptoms of severeand extremelevel of test anxiety
in Mathematicsasidentified by the Checklist in the study area. Theinstrument wasvaidated by one
lecturer in the department of Educational Psychology and Counselling, Ahmadu Bello University,
Zariaand alecturer from the International Centrefor Educationa Evauation, Ingtitute of Education,
University of Ibadan. Theresearchersthen adapted the BurnsAnxiety Inventory (BAI), measuring
the physical, cognitiveand psychol ogica dimensionsof test anxiety in Mathematicsfor thestudy.

Theinstrument waspilot tested at Government junior secondary school kwaturu withinthe
sameKachiaeducation zoneandit yielded areliability va ueof 0.78 whichindicatesthat theinstrument
wasreliablefor the study. The treatment sessions (systematic desensitization intervention for
participants) lasted for aperiod of six weekswhichwasconducted by the researchersal ongsidethe
two research assistantswho were equally trained by the researchersaccordingly. The pretest was
conducted beforeintervention, while post-test wastaken a thelast week of the experimenta treatment
period. Thewhole exercisewas carried out in different sessions. M ean and standard deviation
were used to answer the research questions, while paired sampled t-test were used to test the

hypotheses. All null hypothesestested at 0.05 level of significance.

Results
HypothesesOne Thereisno significant effect of systemati c desensitisation techniqueon physica
dimension of test anxiety in Mathematicsamong junior secondary school studentsin Kachiaeducation

zone, Kaduna State, Nigeria.
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Table 1: Paired samplet-test statistical analysison the effect of systematic desensitisation
techniqueon physical dimension of test anxiety in Mathematicsamongjunior secondary
school studentsin Kachia education zone, Kaduna State, Nigeria.

Variable SudyTest N Mean SD  df p-value
Group

Physica dimension of Test Pre-test 10 12.24 2340 9 0.002

Anxiety inMathematics Post-test 10 10.43 2.182

P isgignificant at «0.05 (2-tailed)

Table 1 shows that the p value of 0.002 islower than 0.05 alphalevel of significance and the
calculated pre-test mean score of 12.24 is higher than the post-test mean score of 10.43. The
outcome of theanaysisimpliesthat thelevel of physica dimension of test anxiety in Mathematics
significantly reduced asaresult of exposureto thetreatment (Systemeati c desensitisation technique).
Therefore, the null hypotheses which states that there is no significant effect of systematic
desengitization techniqueon phys ca dimenson of test anxiety in M ahemati csamong junior secondary
school studentsin Kachia Education zone, Kaduna State, Nigeriawasrejected.

HypothesesTwo: Thereisno significant effect of systemeati ¢ desensitisati on techniqueon cognitive
dimension of test anxiety in Mathematicsamong junior secondary school studentsin Kachiaeducation
zone, Kadunastate, Nigeria.

Table2: Paired samplet-test statistical analysison theeffect of systematic desensitization
techniqueon cognitivedimension of test anxiety in Mathematicsamongjunior secondary
school studentsin Kachia education zone, Kaduna State, Nigeria.

Variable SudyTest N Mean SD  df p-value
Group

Cognitivedimensonof Test  Pre-test 10 1411 2320 9 0.000

Anxietyin Mahemétics Post-test 10 12.20 2.120

P issignificant at 0.05 (2-tailed)

Table 2 shows that the p value of 0.000 islower than 0.05 alphalevel of significance and the
calculated pre-test mean score of 14.11 is higher than the post-test mean score of 12.20. The
outcomeof theanaysisimpliesthat theleve of cognitivedimension of test anxiety in Mathematics
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significantly reduced asaresult of exposureto systematic desensitization technique. Therefore, the
null hypotheseswhich satesthat thereisno significant effect of systemeati ¢ desensitisation technique
on cognitivedimension of test anxiety in Mathematicsamong junior secondary school studentsin
KachiaEducation zone, Kaduna State, Nigeriawasrejected.

Hypotheses Three: Thereisno significant effect of systematic desensitisation technique on
psychological dimension of test anxiety in M athemati csamong junior secondary school studentsin
Kachiaeducation zone, Kaduna State, Nigeria.

Table3: Paired samplet-test statistical analysison the effect of systematic desensitization

technique on psychological dimension of test anxiety in Mathematics among junior
secondary school studentsin Kachia education zone, Kadunastate, Nigeria.

Variable SudyTest N Mean SD  df p-value

Group
Psychologicd dimensionof Test Pre-test 10 14.10 2.300 9 0.010
Anxietyin Mahemétics Post-test 10 12.40 2.100

P issignificant at 0.05 (2-tailed)

Table 3 shows that the p value of 0.010 islower than 0.05 alphalevel of significance and the
calculated pre-test mean score of 14.10 is higher than the post-test mean score of 12.40. The
outcomeof theandys simpliesthat theleve of psychologica dimenson of test anxietyin Mathemdtics
significantly reduced asaresult of exposureto systematic desensitisationtechnique. Therefore, the
null hypotheseswhich satesthat thereisno significant effect of systemeati ¢ desensitisation technique
on psychologica dimension of test anxiety in Mathemati csamong junior secondary school students
in KachiaEducation zone, Kaduna State, Nigeriawasrejected.

Discussion of Findings

Thefindingsof thisstudy based on hypotheses one reveal ed that significant effect of systematic
desengtization techniqueexistson physical dimension of test anxiety in Mathemati csamong junior
secondary school studentsthat wereexposed to treatment. Thisfindingisinlinewiththefindingsof
Obi & Oguzie(2018) that investigated theeffect of Systematic Desensitisation Technique (SDT) on
generdized anxiety among secondary school adol escentsin Enugu East Loca Government of Enugu
State Nigeriaand concluded that systemati c desensiti sation techniqueiseffectivein reducing physica
dimens on of test anxiety among secondary school students. Thisfindingiscons stent with thefinding
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of prior researchesLarson, El Ramahi, Conn, Estesand Ghibellini (2010); Bokanola(2014) that
systemati c desengiti sation techniqueiseffective on test anxiety among secondary school students.

Thefindingsof hypothes stwo reveal ed that significant effect of systematic desensitisation
technique exists on cognitive dimension of test anxiety in Mathemati csamong junior secondary
school studentsthat were exposed to treatment. Thisfindingisinlinewith thefindingsof Ifeanyi,
Anyameneand Nwokol o (2015) whoindi cated that systemati c desensitisation techniqueiseffective
inreducing test anxiety among secondary school students. Thefinding fromthestudy dsoisinline
withthefinding of Cherry (2012) whoindi cated that systematic desengtisationiseffectiveintreating
test anxiety and other formsof phobias.

Thefindingsof hypothes sthreerevea ed that significant effect of systematic desensitisation
techniqueexistson psychologica dimension of test anxiety in Mathematicsamong junior secondary
school studentsthat were exposed to treatment. Thefinding of thisstudy isin agreement with the
finding of Rajiah & Saravanan (2014) who reported in their study that students who received
psychoeducation and systemati ¢ desengitisation for test anxiety experienced significant reductionin
scores on test anxiety, psychologica distress, and motivation compared to studentswho did not
receive psychological interventions. Thefinding of this study were consistent with the previous
findings of Vitasari, Wahab, Othman and Awang (2010), who stated that relaxation therapy,
psychoeducation and systemeati c desensitisation were effectivein reducing test anxiety in sudents.

Conclusion

Based on thefindings of the study, systemati c desensiti sation technique was effectivein reducing
physical, cognitive and psychologica dimensions of test anxiety in Mathematicsamong junior
secondary school studentsin Kachiaeducation zone, Kaduna State, Nigeria. Thisimpliesthat the
three dimensions of test anxiety in Mathematicsfor the study cannot be combined for asingle
measureof test anxiety in Mathematics.

Recommendations

Based onthefindings, thefollowing recommendationswere proffered:

1. Counsdllors, psychol ogistsand teachers should be exposed to training on the effective use of
systemati ¢ desensiti sation technique so asto hel p studentswho are suffering fromtest anxiety in
Mathematicsto adjust and cope better for optimal performancein school.
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2. School principas, Mathematicsteachers and parents shoul d be adequately educated on how
to effectively apply systemati c desensitisation techniqueon junior secondary school students
identified with the symptoms of test anxiety in Mathematicswith better ways of managing for
enhanced performance.

3. Seminars, workshops, symposiaand campaign programmes should be organised for parents,
head of schoolsand potentiad scholarsto properly educatethem onthedangersandimplications
of test anxiety in Mahematicson performancewith aview toreducingand if possibleeradicating

test anxiety among junior secondary school students.
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