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ABSTRACT

This study aimed at evaluating the effects of Co-operative Learning Strategy and
Contingency Contracting Technique on mathematics achievement of pupils with
Attention Deficit Hyperactivity Disorder (ADHD) in Delta Sate, Nigeria using
the pretest, posttest, control group quasi-experimental research design with a
3x2x2 factorial matrix. Multi-stage sampling technique was used to select 90
participants from three public primary schools in three local government areas
of Delta State. The participantswererandomly assigned to treatment and control
groups. Participantsin the two treatment groups were exposed to eight weeks of
Co-operative Learning Srategy and Contingency Contracting Technique. Two
instruments used were: Vanderbilt ADHD Diagnostic Teacher Rating Scale and
Wbodcock-Johnson 11 Mathematics Fluency Achievement Tests Scale. Data were
analysed using Analysis of Covariance and MCA. Children with Attention Deficit
Hyperactivity Disorder (ADHD) and accompanying learning difficulties in
mathematics experience considerable degree of helplessness as a result of their
inability to successfully solve mathematical problems. It is observed that while,
Co-operative learning strategy is more effective in improving mathematics
competence skills of pupils with ADHD than contingency contracting technique,
Co-operative learning strategy and contingency contracting technique are
effective in improving mathematics achievement of pupils with attention deficit
hyperactivity disorder. Therefore, it is recommended that teachers of pupils with
ADHD and accompanying learning difficulties in mathematics should adopt the
two strategies to reinforce positive attitude to teaching learning situation of
these children.

Keywords: Co-operativelearning, Contingency contracting, pupils, Mathematics
achievement, Attention Deficit Hyperactivity Disorder.

INTRODUCTION
Themastery of basi c academic skillsof reading, writing and mathematicsby childrenin
primary schoolsacrosstheglobeisavital goal of the Universal Basic Education. Much
emphasisisgiventothisexpectation consdering thefact thet it isanecessary pre-requisite
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for successin school, employment settingsand the society at large. However, theattainment
of thisgoal isamirage especially among children with Attention Deficit Hyperactivity
Disorder (ADHD) whichisresponsiblefor awidevariety of learning problemsnoticed
with somechildreninschools. Pupilswith Attention Deficit Hyperactivity Disorder (ADHD)
generally have poor scholastic outcomes, including grade retentionsand school dropot.
Deshazo-Barry, Lyman and Klinger (2002) examine the occurrence of academic
underachievement inagroup of children diagnosed with ADHD and found that the grester
the severity of behavioural dispositionin childrenwith ADHD, the greater the negative
impact ontheir school performance. Thus, theeffect of ADHD onmathemetical achievement
isavery important concern given theva ueof acquired mathematica skillsto human capital
devel opment. Examining whether the academi c underachievement that often accompanies
ADHD isrdated tothe behavioural or cognitiveimpairments associated with thedisorder,
Deshazo-Barry, Lyman and Klinger (2002) observethat ADHD behaviours predicted
academic underachievement over and above performance on measures of executive
functioning for each of theacademic areas(that is, reading, writing, mathematics).

Therefore, inlinewith thiscontext, it isworthy of notethat pupilswith Attention
Deficit Hyperactivity Disorder experiencegreet difficulty with theacademic structureand
demandsof school and they consistently achievebelow their potentials. Not surprisingly,
there appearsto be a correl ation between the severity of the symptomsof ADHD and
achievement. Thus, the more severethe symptoms, the greater the negativeimpact on
school performance (Deshazo-Barry, Lyman & Klinger, 2002). Consequently, the
corresponding effect of Attention Deficit Hyperactivity Disorder could resultin expressed
deficitin pupils self-esteem, expressed hel plessnessand poor adjustment to teaching and
learning Situationsin the classroom. These more often than not, could have somenegative
impact not only onthewell-being of such pupils, but aso on significant othersand society
asit causesbehavioura problemsin pupilsand frustration in other concerned individuals.
Thisimpliesthat the negative implication of ADHD on the educational development,
academic success and mathematics achievement of pupils in schools cannot be
overemphasized.

Forness, Youpa, Hanna, Cantwell and Swanson (1992) find that the poor
mathemeati csachievement problemsassociated with pupilswith ADHD often lead to poor
motivation and difficulty in developing problem-solving abilities. In order to help these
children succeed scholagtically and socidly, itisvery important that thereisintervention
whichistailored to the child's specific needs. Educational interventionsareimportant to
ensurethat achild'seducationa needsare met; thiscould mean specia servicesfor children
who express poor achievement in Mathematicsin additiontoADHD. Thetrend today is
to provide more supportsto the mainstream classroom rather than separating students. It
isimportant that parents, teachers, and school faculty involvedindesigning anindividual
education plan do not assume that ADHD pupil's expressing poor achievement in
Mathematicsarelessintd lectualy competent thantheir classmates. Infact, research hasit
that little cognitive differences exist between ADHD and other children, nor do children
withADHD tend to havel.Qsoutside of the normal range (Fornesset, a. 1992).
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Co-operativelearning strategy can be used to promote classroom discourseand
ord language devel opment. Wiig and Semel (1984) describe mathematicsas conceptually
dense. That is, sudentsmust understand thelanguage and symbol sof mathemati csbecause
contextual clues, likethosefound inreading, arelacking in mathematics. For example,
math vocabulary (e.g., greater-than, denominator, equivalent) and mathematical symbols
(e.g., =, <, or>) must beunderstood to work problemsasthere are no contextual cluesto
adunderstanding. Inacooperativelearning activity, vocabulary and symbolic understanding
can befacilitated with peer interactionsand modeling. Research (Johnson & Johnson,
1986) support cooperativelearning asan effective gpproach for including pupil swith poor
achievement in mathematicsin classroom group work and promoting peer acceptance.
Jenkinsand O'Connor (2003) find that co-operative learning strategies, iseffectivein
attending to the needs of ADHD pupilsexpressing poor achievement in mathematicsat the
classroomlevel becauseit aidsin classroom management and providesameansto ddliver
differentiated instruction. Likewise, Fuchsand Fuchs (2005) posit that many studies of
pupilswith ADHD expressing poor mathemati cs achievement have shown that pairing
pupilswho have stronger academic skillswith thosewith wesker skillsfrom kindergarten
helpsimprove outcomesfor all pupilsand provides opportunitiesfor practicethat help
acquisition of new knowledgeand transfer of skillsand content knowledge.

Likewise, behaviour contracts have been seen to be effective in reducing
ingppropriate behaviour ininclusion settings. Inview of this Allen, Howard, Sweeney, and
McLaughlin (1993) investigate the use of contractsfor three e ementary-age studentswith
no identified disability who exhibited inappropriate classroom behaviour and were off-
task throughout theday. Theuseof individudized behaviour contractscaused animmediate
and noteworthy increasein on-task behavioursfor al three students. Theimplementation
of these contractsincluded adaily timethat was set aside for the student and teacher to
meet and review contract goals, a valuable component to the building of a positive
relationship. After the contractswere removed, their on- task behavioursremained high,
indicating maintenanceof thisintervention. Allen, Howard, Sveeney and McLaughlin (1993)
comment ontheminimal amount of time needed from theteacher to effectively implement
the contract, avery important characteristic of anintervention to abusy classroomteacher.

Mruzek, Cohen and Smith (2007) have agreed with the ease of using contingency
contractsin their study of two elementary school boysin aself-contained classroom, one
with Asperger Syndrome and another with an emotional disability. The boysexhibited
inappropriate behavioursin the classroom including aggressivetantrumsand disruptive
verbdizations. Usngachanging criteriadesign, Mruzek, Cohenand Smith (2007) implement
abehaviour contract which required the teacher and studentsto meet two timesaday to
review the contract, agree upon rewards, solve problems, and talk about successful
interactions. Both participantsdemonsirated animmediateincreasein successful behaviours
during theintervention phases, despitethefact that their contracts changed on aweekly
basisto focuson different behaviours. Mruzek, Cohen and Smith (2007) comment that
the contractswere neither obviousnor interfering to other pupilsin the classroom.
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Theinfluence such environmental factors can have onthe severity of symptoms
displayed by ADHD pupilsexperiencing mathematicsdifficulty clearly justifiesthe need
for employing appropriate behavioura and educationd srategies ADHD pupilsexperiencing
mathemati cstask difficulty often demonstrateinappropriate behavioursin the classroom
and these behaviours have shown to predict poor academic achievement, rejection from
peers, and anincreased chance of pupils dropping out of school (Wilkinson, 2005). They
exhibit awide range of inappropriate behavioursincluding disruption, disobedience,
destruction, and aggression (Cullinan & Sabornie, 2004). Dehaene (1992), contendsthat
corenumericd abilitiesaredtll discernibleinolder childrenand adultsand formthebuilding
blocksfor thedevel opment of new cognitive skillssuch asforma and higher mathematical
abilities. For example, itissuggested that M athematicsfacts|likethosegenerated by divison
or subtractioninvolvemanipulaion of quantities, i.e., coresystemof numbers. Itisreasongble
to assumethat thereare ADHD children whosedifficultiesarisefrom deficitsin processing
quantitiesaswell asexecutive dysfunctions.

Thisstudy isanchored on socia construct theory of Parensand Johnston (2009).
Thesocial congtruct theory acceptsthat the so-called ADHD traitsexist intheindividua.
However, thetheoristsbelievethat the boundary between normal and abnormal behaviour
issubjective and not objective, which meansthat ADHD isonly a'construct’ and not an
objectiveentity. Simply said, the so-called 'symptoms of ADHD liewithin therange of
normal healthy human behaviour and arenot at all dysfunctional; and for symptomsto be
classfied asadisorder, they need to bema adaptive, whichisnot truefor ADHD behaviours.
Inasociety which placesemphasison passivity and order, individualson the activeend of
the spectrum are seen as problems. A medical 1abel of ADHD helpsinremoving theguilt
and blamefromthe peoplewho are actually the cause of the problem. On the other hand,
other societiesare moretolerant and consider the child asjust an ‘activechild'. Similarly,
some soci etieshave amoreflexibl e attitude towards the sitting arrangement of childrenin
schoal. They evenalow movement withintheclass. So, they may not perceivetheinability
of achildto gt still asan ADHD symptom. Based on the germanenature of thistheory, this
study isanchored onitsprinciple. Inthisstudy, thefollowing hypotheseswereformul ated
innull forms,

1. Thereisno significant main effect of treatment on the M athematicsachievement
scoresof pupilswithADHD.

2. Thereisno significant main effect of age on the M athemati cs achievement scores
of pupilswithADHD

3. Thereisno significant main effect of gender on the M athemati cs achievement
scoresof pupilswithADHD

4, Thereisno significant interaction effect of treatment, age and gender on the
Mathematicsachievement scoresof pupilswithADHD

METHOD
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The study adoptsapre-test, post-test, control group quasi-experimental research design
with a3x2x2 factorial matrix. The pre-test, post-test control group designisusedinthe
study becausethe design hasbeen recognized for itsability to establish causesand effects
of relationshipsduetointervention. Thetreatment groups are denoted by alphabet A, as
thus: Cooperative Learning Strategy (A1), Contingency Contracting Technique(A2) and
the Control Group (A3) congtituting therow of thetrestment design. The column denotes
themoderating variables (age and gender) varying at two level srepresented by B where
B1representsolder (Male) level of ageand B2 representsolder (Female) level of age.
Also, Cl representsyounger (Male) level of ageand C2 representsyounger (Female)
level of agerespectively. Thedesignispresented ontable 1.

Tablel: A 3x2x2 Factorial Matrix Quasi-Experimental Design on MathematicsAchievement Scores of
PupilswithADHD

Treatment Gender
Male Female
Older Pupils  Younger Pupils Older Pupils Younger Pupils Total
9-10yrs 7-8yrs 9-10yrs 7-8yrs
A1l Co-operative Learning Al B1n=10 Al Cln=5 Al B2n=8 A1C2n=7 30
A2 Contingency Contracting A2 B1n=12 A2 Cln=3 A2 B2n=9 A2 C2n=6 30
A3 Control Group A3 B1n=8 A3 Cln=7 A3 B2n=6 A3 C2n=9 30
Total 30 15 23 22 90

The population consists of all primary three ADHD school pupils experiencing
difficulty in Mathematicsachievement in DeltaState, Nigeria. The samplefor thisstudy
consstsof ninety (maleand female) primary three pupilswho display the symptoms of
ADHD asresponsiblefor their Mathematics achievement in DeltaState, Nigeria. Delta
State hastwenty-fivelocal government areas. Through the multi-stage sampling technique,
eighteen local government areaswerefirst sel ected using the hat picking method, at the
second stage, twelvelocal government areaswere selected, at thethird stage, six local
government areaswere selected and at the fourth stage, threelocal government areas
were then sel ected through same hat picking method. These sel ected local government
areaswereWarri South, Warri South-West and Warri North from among thetwenty five
loca government areas of DeltaState. Also, the multi-stage sampling techniquewasused
to select pupilsused for the study and one primary school each from among thefifty four
primary schoolsinWarri South, thirty in Warri South-West and thirty sevenin Warri
North. The Rationdefor Choosing Primary Three Pupilsare:

a Primary three pupilsare believed to be between 7-10 yearsold. Thisagerange
formsavery critica developmenta stagefor children. Also, thisstagefalswithin
themiddlethreshold of aChild'seducationa development. Therefore, itisbest
that seriousattentionisgiventoit.

b. Thisstageisthetimemost childrentry to get stabilised in the school system having
probably struggled to transit two classes.

C. Thisisthe stage when children start using pen/biro to write directly from the
chalkboard. Thisinitself isachallengethat requires positive support for ADHD
pupilswho express poor mathematics achievement adjust to required academic
tasks.

TheVADTRSIisastandardized diagnostic teacher rating scale (Wolraich et a
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1998) used for the screening of ADHD pupilsand selection of ADHD pupilsexpressing
learning disabilitiesin mathematics as sampled participantsfor thestudy. Itincludesal 18
of theDSM-IV criteriafor ADHD. Thewording has been simplified so that thereading
level isdightly below third grade. Thediagnosisisconsidered present if scoresof 2or 3on
a0-3 scale(indicating that behaviour is" often” or "very often” present) are checked for the
requisite number of criteriabased onthe DSM-IV definition of ADHD diagnosis. The
performance section of the VADTRS isan eight-item scalewith threeitemsrelating to
academic performance: (a) reading, (b) mathematics, and (c) written expression. Another
fiveitemsto eva uate classroom behavioura performance: (€) relationship with peers, (f)
followingdirections'rules(g) disrupting class(h) assgnment completionand (i) orgenizationd
skills. Theteacher rates each of these on a5-point scalefrom " problematic” to "above
average." Ithasaninternal consistency reliability of .93. Woodcock 111 Mathematics
Fluency Achievement Tests Scale by Woodcock, M cGrew and Nancy (2007) was used
to measure mathemati cs achievement among ADHD pupilsused for thestudy. Thescale
contains simple addition, subtraction and multiplication asthus, 1+7; 4x3; 7-0; etc. The
test hasaninterna reliability of 0.90. However, ten of theitemswere adapted and modified
to suit the curriculaof the pupilsto be used for thisstudy. Theitemswererevalidated
through apilot study (testing itssuitability with similar audience) using atest-retest to
ascertainitsreiability. Thetest-retest produced aninterna reliability coefficient of 0.84.

Permission to carry out thisresearch was obtained from the school authoritiesto
beused for the study. Preliminary visitswere equally madeto thethree primary schools.
Throughthevisitstheresearcher got acquainted with the schools, got the classteachers
informed of the purpose of theresearch work and liaised with themto helpin the screening
of ADHD pupilsand pupilswith learning difficulty in M athematicsthrough the use of a
standardized ADHD teacher screening instrument to get participantsfor thestudy. This
wasdonethrough themulti-stage sampling technique. Smilarly, theinitid visttotheschools
wasused asapilot study. Thethree primary schoolsused for the study werefar apart to
avoid poss ble contamination. Two school swere used asthe treatment groupswhileone
school served asthe control group. Theresearcher trained five research assistantsusing
instructional guidelinesof Cooperative L earning Strategy and Contingency Contracting
Technique. Thistraining lasted for threedays. At theend of thetraining theresearch asssants
were eval uated to determinetheir competencein using the methods.

Through thisevaluation, theresearcher was ableto select three capable research
assgtantsthat helped theresearcher inthe cause of delivering thetreatment packages. The
treatment groupsweretrained whilethe control group memberswere engaged with their
school work. Thetraining was conducted during the participants extra-curricular activities
period. The study was completed within aschool term so asto avoid timelag effectson
the study. Thus, the researcher conducted training sessionswith the two experimental
groupsfor aperiod of 8 weeksat half an hour each. The participantsand the researcher
agreed on suitable days of theweek when thetraining sessionswereheld. Thedaysand
timewere (Mondays Tuesdays, and Thursdaysbetween 11.00am - 11.30am). Thisperiod
servesastheir extra-curricular activity period. To avoid mortality effect of participants,
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positivereinforcement strategieswereusedin thelikeof giving out pencils, birosand note
booksto participantswho responded positively to thetreatment activitiesasameasureto
motivatethem. Anaysisof Covariance (ANCOVA) wasused to comparethedifferential
effectiveness of theindependent variables (cooperativelearning strategy & contingency
contracting technique). In order to know thedirection of the difference and to ascertain
theamount of variationsdueto eachindependent varigble, aMultiple ClassficationAndyss
(MCA) wascarried out. Totest the hypotheses, Analysisof Covariance (ANCOVA) was
employed to analysethe post test scores of pupilswithADHD, using the pre-test scores
ascovariatestofind out if post experimentd differencesweresgnificant. Theresult obtained
wastested at 0.05 significant levels.

RESULTSAND DISCUSSION

Table 2: Summary of Analysis of Covariance (ANCOVA) of Pre-Post Test Interactive Effects of
Mathematics Achievement Scores of Pupilswith ADHD in the Treatment Groups, Age and Gender

Source Sum of Squares DF Mean Square F Sg. Remark
Covariates 4231.015 1 4231.015 19.952 .01
Main effects 55223.790 4 13805.948 65.104 .01
Treatment 53986.260 2 26993.130 127.290 .01 Sg.
Age 986.150 1 986.150 4.650 .05 Sg.
Gender 251.381 1 251.381 1.185 .280 N.S.
2-ways Interactions 2001.445 5 400.289 1.888 .106 N.S.
Trt x Age 541.808 2 270.904 1.277 .285 N.S.
Trt x Gender 307.864 2 153.932 726 .487 N.S.
Age x Gender 403.203 1 403.203 1.901 172

Trt x Age x Gender  141.991 1 141.991 .670 416 N.S.
Explained 61598.241 11 5599.840 26.407 .01

Residual 16540.648 78 212.060

Total 78138.889 89 877.965

Table3: Multiple Classification Analysis (MCA) showing the direction of theresultsin the Pre-Post
Mathematics Achievement Scores of Pupilswith ADHD in the Treatment Groups, Age and Gender
Grand Mean=76.11

Variable + Category N Unadjusted Adjusted for independent
Deviation Eta + covariates deviation Beta

Treatment Groups:
Cooperative Learning 30 18.56 20.50
Contingency Contract 30 17.22 18.59
Control 30 -35.78 -39.08

.86 .94
Age:
Younger 29 10.52 6.35
Older 61 3.81 -3.02

.43 .15
Gender:
Male 45 0.11 0.09
Female 45 0.23 -0.07

.05
Multiple R-squared 761
Multiple R .872

Theresultson table 2 show that therewas significant main effect of treatmentin
the pretest/post-test mathematics achievement scores of pupils with ADHD in the
experimental and control groups. Thismeansthat therewas asignificant main effect of
trestment in the mean posttest mathemeati cs achievement scores of participantsexposedto
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treatment and the control group. Thisimpliesthat pupilswith ADHD in the experimental
groups benefited from the treatment package as they were able to improve on their
mathematical skill competences better than pupilswith ADHD in the control group who
were not exposed to any treatment package. Therefore, the hypothesisthat thereisno
sgnificant main effect of treatment on the M athemeati csachievement scoresof pupilswith
ADHD wasrgjected. In order to find out the magnitude of groups mean scores, theMCA
asobserved ontable 3 showsthe performanceof dl thegroupsin mathemati csachievement.
The Control group had the lowest adjusted posttest mean score of 40.3 followed by
Contingency contracting group with the adjusted mean score of 93.3 whilethe Co-operative
learning strategy group had the highest adjusted posttest mean scoreof 94.7. Therefore,
theresult indicatesthat theimpact of ADHD ismuch more on participantsin the control
group and less on contingency contracting and cooperative learning strategy groups
respectively. It further reved sthedifferential-val uesof the preand post trestment outcome
and equally showsthe effectiveness of the treatment package over the control (that is,
non-treatment group). These valueswere obtained by adding the grand mean of 76.11
with the respective adjusted deviation. Thetable alsoindicatesthat treatment accounted
for as much as 76% (MR? = 0.761) of the variance of the participants mathematics
achievement scoreswhilethe remaining 24% are dueto other unexpected sampling errors.
Thecooperativelearning strategy and contingency contracting treetment groupshad adjusted
posttest scores that were higher than the grand mean while the control group had an
adjusted posttest mean scorethat isbelow the grand mean. Therefore the direction of
increasing main effect of treatment on mathemati cs achievement of pupilswithADHD is
cooperativelearning strategy >contingency contracting > control.

Table 2 showsthat thereissignificant main effect of agein the pretest/post-test
mathematics achievement scoresof pupilswithADHD between younger and older pupils.
Thisimpliesthat based on the effect of thetreatment, younger pupilswithADHD adjusted
much morefavourably to improvement on their mathematical skill deficienciesthanthe
older pupilswithADHD. Thereforethe null hypothesisthat thereisno significant main
effect of age on themathemeati csachievement scoresof pupilswithADHD isrgected. The
M CA showsthat the mean score of younger pupilswithADHD is86.63 whilethat of the
older pupilswithADHD is 79.92. Thisshowsthat younger pupilswithADHD had a
higher mean scoreand by impli cation expressed better improved adjusment ontheir learning
difficulty in Mathematics challengesthan theolder pupils. Thisisattained by adding the
grand mean to the adjusted deviation figure of younger and older pupilswithADHD and
aso using theweighted mean.

Table 2 showsthat thereisno significant main effect of gender in the pretest/post-
test mathematics achievement scores of pupilswith ADHD between maleand female
respondents. Therefore, the null hypothesisthat thereisno significant main effect of gender
on the mathemati cs achievement scores of pupilswithADHD isaccepted. TheMCA on
table 2 showsthat the mean scorefor maleis 76.22 whilethat of femaleis76.34. This
showsthat theimpact of gender onthemathematica skill challengesisnot significant. This
isattained by adding the grand mean to the adjusted deviation figureof maleand female
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pupilswithADHD. Table 2 showsthat in 1-way anaysis, both the Treatment Groupsand
Agearesgnificant but gender isnot sgnificant. Inthe2-way interaction, thereisnosignificant
interactive effect in theinteractions between trestment, ageand gender. Also, inthe 3-way
interactions, no sgnificant interactionisfound. Thisimpliesthat theimpact of theinteraction
of trestment, age and gender on the mathemeati cs achievement scoresof pupilswithADHD
isnot significant. Thereforethenull hypothesi sthat thereisno significant interaction effect
of trestment, age and gender on the mathemeati cs achievement scoresof pupilswithADHD
isaccepted.

Theresult of thefindingsreveal sthat therewas significant main effect of trestment
onthe pre-test and post-test mathemati cs achievement scores of pupilswithADHD inthe
experimental and control groups. Thisimpliesthat thetwo therapeutic programmes prove
to be effectiveinimproving pupilswith ADHD mathematics competence and ability to
adjust to the challenges of applying necessary mathematical skillsto solving mathematical
sumswhich appear tasking to them beforethetraining. The post test scoresin mathemeatics
of participantsin the experimental groups show that the treatment gain was effective.
However, thelow scoresattained by participantsin the control group asobservedinthe
posttest mean score could be explained inlinewith thefact that they were not exposed to
any treatment package. Thisfindingiscons stent with thework of Jenkinsand O'Connor
(2003) whofind that co-operativelearning strategies, iseffectivein attending to the needs
of pupilswith ADHD experiencing learning difficultiesin mathematicsat the classroom
level becauseit aidsin classroom management and provideameansto ddliver differentiated
instruction. Likewise, Fuchs and Fuchs (2005) posit that many studieson pupilswith
ADHD experiencing mathematicsdifficulty haveshownthat pairing pupilswho havestronger
academic skillswith thosewith wesker skillsfrom kindergarten improvesoutcomesfor al
pupilsand providesopportunitiesfor practicethat help acquisition of new knowledgeand
transfer of skillsand content knowledge.

Theresultsalso show that thereissignificant main effect of agein the posttest
mathemati cs achievement scoresof pupilswith ADHD between older and younger pupils
withADHD. Theimplicationis that agehassgnificant effect inthemathematicsachievement
scores difference between older and younger pupilswith ADHD among participantsfor
the intervention programme. The MCA on table 3 reveals that younger participants
experiencing learning difficultiesin mathemati cs perform better inthetreatment programme
asreflected in their posttest mathemati cs achievement scoresthan the ol der participants
experiencing learning difficulty inmathematics. Thisimpliesthat ageinfluencestheakility of
the partici pantsto benefit from thetreatment programme. Thisresult could bepremised on
the possiblereason that dueto the efficacy of thetreatment programme, younger pupils
withADHD expressing deficienciesin mathemeati cs achievement wereableto mirror deep
downintotheir person, eva uatetheir foremost academic conduct, appraisether strengths
and wesknessesand then resolveto overcometheir challengesby being confident intheir
ability and capability to succeed intheir mathemati cstask than the ol der participants. This
development iscontrary to Dehaene (1992), contention that core numerical abilitiesare
gtill discernibleinolder children and adultsand form the buil ding blocksfor the devel opment
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of new cognitive skillssuch asforma and higher mathemeatica abilities. For example, itis
suggested that arithmetic factslike those generated by division or subtraction involve
mani pulation of quantities, that is, core system of numbers. Furthermore, theresultsshow
that thereisno significant main effect of gender in the posttest mathemeatics scoresof pupils
with ADHD expressing deficienciesin mathemati cs achievement between maeand female
participants. Thisimpliesthat theissue of gender identity doesnot influencethemathemetics
achievement scoresof participants. Inthelight of thistherefore, thisdevel opment could be
premised on thefact that pupilswith ADHD expressing deficienciesin mathematics
achievement share same or similar developmental and academic characteristic trait.
Therefore, inview of this, they arelikely to manifest similar inappropriate behaviours
detrimental to their successin theclassroom and d so disruptiveto thelearning environment
of other pupilswithinthegeneral education classroom. Thisiscons stent with thefact that
pupilswith ADHD expressing deficienciesin mathematics achievement either boy or girl
often demonstrateinappropriate behavioursin the classroom and these behaviourshave
shownto predict poor academic achievement, rejection from peers, and anincreased
chanceof pupilsdropping out of school (Wilkinson, 2005). They exhibit awiderange of
inappropriate behavioursincluding disruption, disobedience, destruction, and aggression
(Cullinan & Sabornie, 2004).

Nevertheless, theresult showsthat thereisno significant interactive effectinthe
interactions between trestment, age and gender of the posttest mathemati cs achievement
scoresof pupilswith ADHD expressing deficienciesin mathematicsachievement. This
suggeststhefact that age and gender do not influencethetreatment. Therefore, the null
hypothesisis accepted. However, the likely reason treatment, age and gender do not
interactively have significant effect on the mathemeati cs achievement scoresof pupilswith
ADHD expressing deficienciesin mathemati csachievement could be adjourned to thefact
thet they al experienceand expresssmilar messuresof inattentiveness, lack of concentration,
difficulty in understanding how best to apply or use appropriate mathematicsskillsto solve
mathematical problemswhen the situation arisesduring classroom teaching and learning
stuation. Concurring, Deshazo-Barry, Lyman and Klinger (2002) posit that there appears
to beacorrel ation between the severity of the symptoms of ADHD and achievement.
Thus, the more severe the symptoms, the greater the negative impact on school
performance. Thisequaly supportsthefact that the corresponding effect of attention deficit
hyperactivity disorder could result to displayed deficit in pupil's self-esteem, expressed
hel plessnessand poor adjustment to teaching and | earning Situationsin classroom.

Thisstudy has several implicationswhichincludesamong othersthefact that the
study has proved that cooperativelearning Srategy and contingency contracting technique
are effective intervention mechanismsin managing and improving the mathematics
competency skillsof pupilswithADHD expressing deficienciesin mathemati csachievement
in schools. Also, the study has exposed pupilswith ADHD expressing deficienciesin
mathemati csachievement in school sto intervention programmesthat have hel ped devel op
their socia, academi c and mathemati cs competence skillswhich would help them tackle
mathemati cstasksand other related academic problemseffectively and adjust positively
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totheir academic chalenges. Sincethetwo intervention programmesapplied wereeffective,
the skillslearnt would enable pupilswith ADHD express ng deficienciesin mathematics
achievement devel op confidenceinthemselves, believeintheir ability to succeed, develop
positive attitude to school and learning, reducetheir restlessness, non-attentivenessand
improveon their academic achievement.

CONCLUSIONAND RECOMMENDATIONS
Thisstudy determinestheeffectsof cooperativelearning strategy and contingency contracting
technique on mathemati csachievement of pupilswith atention deficit hyperactivity disorder
in DeltaState, Nigeria. Thetraining programmeswere carried out, thefindingsreveaed
that Cooperativelearning strategy and contingency contracting techniquewereeffectivein
improving themathemati cscompetency skillsof pupilswithADHD expressing deficiencies
inmathemeatics achievement.Despitethefact that both Cooperativelearning strategy and
contingency contracting techniquewereeffectiveinimproving themathematicscompetency
skillsof pupilswithADHD express ng deficienciesin mathematicsachievement; cooperdive
learning strategy was more effectiveinimproving the mathematics competency skillsof
pupilswithADHD express ng deficienciesin mathematicsachievement.

Itisbelieved that thisstudy has established that the mathemati cs achievement of
pupilswith ADHD could be enhanced with the use of co-operativelearning strategy and
contingency contracting technique. It hasdemonstrated the effects of cooperativelearning
strategy and contingency contracting technique on mathemati csachievement of pupilswith
ADHD. It hasdemonstrated therelevance of intervention programmesin the management
of learning difficulty inmathematicsof pupilswithADHD in primary schools Withthis, the
possibility of turning theacademic difficulty of pupilswithADHD expressing deficiencies
in mathemati csachievement to positive opportunity that coul d guarantee them successin
their academic pursuitisapossibility and redlity.

Thefamily, society and significant others should take time to appreciate and
understand the academic and devel opmental challengesfaced and experienced by pupils
withADHD expressing deficienciesin mathematicsachievement asto deviseappropriate
measuresto help them overcometheir challengesand adjust well to their challenges.
Counsdlling/psychological intervention programmes should be put in placeto help guide
pupilswithADHD express ng deficienciesin mathematics achievement to self-rediscover
thelir potentials, abilitiesand capabilitiesand improve their academic attainment. The
government should ensurethat functiona counsdlling and psychologica servicesaremade
availablein school sto attend to the needs of pupilswith ADHD expressing deficienciesin
mathematics achievement. Pupilswith ADHD expressing deficienciesin mathematics
achievement should not belabelled or stigmatized as failuresbut should be encouraged
and re-enforced positively to overcometheir frustrating academic experiencesand function
optimally in school and attain good academic performance.
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