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ABSTRACT

This study investigates the accompanying learning difficulties experienced in
solving Mathematical problems among Primary School Pupils in Warri, Delta
Sate, Nigeria asresult of Attention Deficit Hyperactivity Disorder (ADHD). The
aimisto evaluate the effects of Co-operative Learning Strategy and Contingency
Contracting Technique on mathematics achievement of pupils with ADHD in
Warri, Nigeria. The study adopted pretest, post-test, control group quasi-
experimental research design with a 3 x 2 x 2 factorial matrix. Multi-stage
sampling technique was used to select 90 participants, three public primary
schools and three local government areas in Warri. The participants were
randomly assigned to treatment and control groups. Participants in the two
treatment groups wer e exposed to eight weeks of Co-operative Learning Strategy
and Contingency Contracting Technique. Two instruments used were: Vanderbilt
ADHD Diagnostic Teacher Rating Scale and Wbodcock-Johnson 111 Mathematics
Fluency Achievement Tests Scale. Four hypotheses were tested at 0.05 level of
significance and data analysed using Analysis of Covariance and MCA. The
result of the study reveals the fact that mathematics achievement of pupils with
ADHD could be fostered to enhance better academic accomplishment with the
use of these intervention programmes. Therefore, it isrecommended that teachers
of pupils with ADHD and accompanying learning difficulties in mathematics
should adopt the two strategiesto reinfor ce positive attitude to teaching learning
situation of these children.

Keywords: Co-operative learning strategy, Contingency contracting technique,
Primary school pupils, Mathematics achievement, Attention Deficit Hyperactivity
Disorder.

INTRODUCTION
ChildrenwithADHD manifest behavioursthat hinder their ability to concentratein classroom
teaching and |earning Stuation and this preventsthem from mastering or partially mastering
therequired mathematics skills necessary for them to devel op the expected competency.
The lack of potential in developing the mathematics competency often has grave
consequencesacrossther devel opmentd lifespan. Pupilswith Attention Deficit Hyperactivity
Disorder (ADHD) generally have poor scholastic outcomes, including grade retentions
and school dropout (Fergusson and Horwood, 1995). Likewise, Zentall, Smith, Leeand
Wieczorek (1994) find that pupilswithADHD had greater difficulty generating their own
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categoriesevenin non mathematical problem-solving tasks. They further contended that
pupilsshow an attention preferencefor sdient or nove featuresof stimuli but havedifficulty
infocusing onrelevant stimuli that areneutral, subtle, small/detailed, or embedded within
tasks. Thus, it isobserved that pupilswith ADHD may fail in somemathematics problem-
solving tasks because they do not attend to relevant stimuli and therefore do not build the
conceptua knowledge needed for thetask. In the same vein, Swanson and Jerman (2006)
assert that pupilswho display hyperactivity, inattentivenessand impulsivity aeADHD in
nature and sometimes expressdifficulty in conceptualising mathematics skills. Some of
these pupilsarenot abletolearn bas c arithmetic factsor fundamenta computationa skills.
Otherscannot grasp the principles of estimation, mental cal culation and probability. For
example4+3=7;---- + 4=7; or 7-..... =3. Also, othersfind mastery of fractionsor
decimalsdifficult. For example, %2=0.5,%,=0.4;0.2=......; (/) or 0.8=.....; (/). These
pupilsfor thefact that they tend not to St and listen to theteacher instead are salf-distracting,
seethistask asextraordinarily challenging. Based on thisweakness, most of them are
unableto sort relevancefrom extraneousinformation and to recogni se correct computationd
procedure.

Also, childrenwithADHD expressing learning challengesmay experiencedifficulty
inmathemati cg/Arithmetic (Dowker, 2005; Parmar and Singer, 2005; Sivanson and Jerman,
2006). Some children are not able to learn basic mathematical facts or fundamental
computational skills. Poor mathematics achievement among ADHD pupilsisindicated
when their achievement in mathematicsis substantially below what isexpected onthe
basisof the Child'sother abilities. Relatively few childrenidentified ashaving learning
difficulty have only mathematics challenges; for most, thisdifficulty is part of their
overwheming and pervasive underachievement (Jordan and Hanish, 2003).

AccordingtoLerner (2004) learning difficulty affectsthemanner inwhichindividuds
with normal or above normal intelligencetakein, retain, and expressinformation. Itis
commonly recognized asasignificant deficitin oneor more of thefollowing areas: oral
expression, listening comprehension, written expression, basic reading skills, reading
comprehension, mathematical cal culation, or problem solving. Individua swith learning
difficulty inmathemeticsa so may havedifficulty with sustained aitention, timemanagemernt,
or social skills(Lerner, 2004). Thispossibly suggest thefact that sincethese pupilshad
cong stently been experiencing failurein mathemeaticstask, they have overtimeassumed a
state of confusion and despair such that they havelost that self-believing spirit that could
make them devel op the needed self-confidence to concentrate and succeed in their
mathematicstask. This supports Mabbott and Bisanz (2008) claim that children with
identifiablelearning difficulty in mathemati csare distinguished by poor mastery of number
facts, fluency in cal culating and working memory, together with aslower ability to use
‘backup procedures ', concluding that overall mathematics deficienciesmay beafunction
of difficultiesin computationd skillsand working memory. However, behavioura gpproaches
could be used to remedy thissituation. Behavioural approachesrepresent abroad set of
specificinterventionsthat have the common goal of modifying the physical and social
environment to ater or changebehaviour (APA, 2001). They are used in thetreatment of
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ADHD to provide structurefor the child and to reinforce appropriate behaviour. Typesof
behaviourd approachesincludeasystematic programmeof contingency management (e.g.
positivereinforcement, “timeouts,” response cost, and token economy), co-operative
learning (trainingin problem-solving and socid skills), and cognitive-behaviourd trestment
(for example, salf-monitoring, verba salf-instruction, development of problem-solving
strategies, self-reinforcement) (APA, 2001; Pelham, Wheeler and Chronis, 1998). In
generd, these gpproachesare designed to use direct teaching and reinforcement strategies
for positive behavioursand direct consequencesfor inappropriate behaviour. Of these
options, systematic programmes of intensive contingency management and co-operative
learning conducted in speciaized classroomsand summer campswith the setting controlled
by highly trained individual s have been found to be highly effective (Pelham and Hoza,
1996).

Co-operativelearning strategy (thet is, jigsaw, learning together, groupinvestigetion,
student teams-achievement divisions, and teams-games-tournaments) isastrategy that
could beusedfor instructiona purposefor teaching academic and collaborative skillsto
develop competenciesin school children. Thisimpliesthat co-operativelearning strategy
appearshighly desirable because of itstendency to reduce peer competition andisolation,
andto promoteacademi c achievement and positiveinterrel ationships. Along thisperspective
therefore, it could be said that the major benefit of co-operativelearning strategy, isto
provide pupilswith academic challengesand socid interaction difficulties, aninstructiona
atmosphere and arrangement that fostersthe application and practice of collaborative
skillswithinanatura setting (that is, group activity). Thus, Slavin, Leavey and Madden
(1984) state that co-operativelearning strategy has been used extensively to promote
mathematics achievement of pupilswith ADHD. Johnson D. and Johnson R. (1991) find
that co-operative learning strategy actively engages ADHD pupils expressing poor
achievement in mathematicsin classroom teaching learning activities. It resultsin positive
peer pressureon all individuasto achieve group goals. It also supportseachindividua to
ensurethat those of varying ability can achievethese goals. Johnson D. and Johnson J.
(1986) support cooperative learning asthey opinethat it isan effective approach for
including pupilsexpressing poor achievement in mathematicsin classroom group work
and promoting peer acceptance.

According to Lassman, Jolviette and Wehby (1999), teacherswho work with
ADHD pupilsexpressing poor mathemati cs achievement need continuing support and
training in specific behaviour management strategies, and opportunitiesto devel op postive
relations with pupils. One research-based strategy that has been shown to decrease
ingppropriate behavioursassociated with ADHD pupilsexperiencing mathematicsdifficulty
is behaviour contracting. According to Cook (2005), behaviour contracts are ableto
disrupt the negative cycle that often occurs between ADHD pupils expressing poor
meathemati csachievement and ateacher. Behaviour contractsreplace negdtivity with postive
teacher attention, whichinturnincreases pupil’ssalf-esteem. Navarro, Aguilar M., Aguilar
C, Alcade and Marchena (2007) a so researched the use of contingency contractswith
three pupilswithout disabilitiesin thegenera education using amultiplebasdineresearch
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design. Asin previousstudies, these pupilsdemongtrated ingppropriate behavioursincluding
lying on desks, refusing to work, making verbal complaints, and making noises. They
found that all studentshad asignificant reductionintheir persona targeted behaviouria
problemsasthe contractswereimplemented. Thiswork isanchored on Salf-Determination
Theory (SDT) asproposed by (Deci and Ryan, 2000). Self-Determination Theory (SDT)
representsabroad framework for the study of human motivation and personality. Self-
determination theory can explain somefascinating findings. For example, ADHD pupils
with learning disabilitiesarelesslikely to become absorbed and engrossed in their work
when someone e se, such astheir teacher, imposesadeadline. Interestingly, thisproblem
disspatesif ADHD pupilswithlearning disabilitiesset themsal vesamoresiringent condition
asobservedintheapplication of contingency contracting and co-operdtivelearning srategies
by theteacher intheteaching learning situation. Thisbehaviour impliesasense of choice,
which fostersan autonomous mativetion.

Sdf-determination theory evolved fromthedigtinction betweenintringcand extringc
motivation. Whenindividual sexperienceintring c motivation, they engagein behaviours
they percaiveasinherently interesting, stifying, graifying, enjoying, fulfilling, and abosorbing.
Whenindividud sexperienceextringcmotivation, they engagein behavioursmerely because
of the objective consequencesthey might attract, such astangible rewards or praise.
Based onthetrust of thiscontext therefore, thisstudy iswheeled onthe principle of self-
determination theory. In thisstudy thefollowing hypothesesweretested at 0.05 level of
sgnificance
1 Thereisno significant main effect of trestment on the M athematics achievement

scoresof pupilswithADHD.

2. Thereisno significant interaction effect of treatment and age onthe Mathematics
achievement scoresof pupilswithADHD

3. Thereisno sgnificant interaction effect of trestment and gender ontheMathematics
achievement scoresof pupilswithADHD

4. Thereisno significant interaction effect of age and gender on the Mathematics
achievement scoresof pupilswithADHD

Itisbelieved that this study has contributed to knowledgeinthefollowing ways:

: It has proved to teachers, school authorities, parents and government that
meathemati cslearning difficulty could be managed to hel p enhance better academic
performanceamong pupilswithADHD.

It has brought to the awareness of teachersthat the poor academic situation of

pupilswith ADHD express ng deficienciesin mathemati csachievement in school

isnot beyond management but with the use of appropriate teaching methodsand
support they could hel p pupilswithADHD overcometheir academic deficiencies
and attain academic success.

METHOD
Thestudy adopted apre-test, post-test, control group quasi-experimental research design
with a3x2x2 factoria matrix. The pre-test, post-test control group designisusedinthe
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study becausethe design hasthe ability of showingthepotentia for controlling al threats
tovalidity sothat acause and effect relationship could be established.

Table 1: A 3x2x2 Factorial Matrix Quasi-Experimental Design on Mathematics
Achievement Scoresof PupilswithADHD.

Treatment GENDER
Male Female

Older Pupils Younger Pupils Older Pupils Younger
Pupils

9-10yrs 7-8yrs 9-10yrs 7-8yrs Total
A1l Co-operative Learning Al B1n=10 Al Cln=5 Al B2n=8 Al1C2n=7 30
A2 Contingency Contracting A2 Bln=12 A2 C1n=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 inWarri, DeltaState, Nigeria. Thesamplefor this
study consistsof ninety (maeand female) primary three pupilswho display thesymptoms
of ADHD asresponsiblefor their Mathematicsachievementin Warri, DeltaState, Nigeria
Delta State hastwenty-fiveloca government areas. Through the multi-stage sampling
technique, threelocal government areas, one school from each of thelocal government
areasand ninety pupilswere selected using the hat picking method, from Warri South,
Warri South-West and Warri North from among thetwenty fivelocal government areasof
DeltaState.

TheVADTRSisastandardized diagnostic teacher rating scale (Wolraich, Hannah,
Pinock, Baumgaertel and Brown, 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
hasbeen smplified sothat thereading level isdightly below third grade. Thediagnosisis
considered present if scoresof 2 or 3on a0-3 scale (indicating that behaviour is* often”
or “very often” present) are checked for the requisite number of criteria based on
the DSM-1V definition of ADHD diagnosis. The performance section of theVADTRS
isan eight-item scalewith threeitemsrel ating to academic performance: (a) reading,
(b) mathematics, and (c) written expression. Another fiveitemsto evaluate classroom
behavioura performance: (e) relationship with peers, (f) following directions/rules
(g) disrupting class (h) assignment completion and (i) organi zational skills. Theteacher
rates each of these on a5-point scalefrom“ problematic” to“ aboveaverage.” It hasan
internal consstency reliability of .93

Woodcock 111 Mathematics Fluency Achievement Tests Scale by Woodcock,
McGrew and Nancy (2007) wasused to measure mathemeati csachievement anong ADHD
pupilsused for the study. The scale containssmpleaddition, subtraction and multiplication
asthus, 1+7;4x3;7-0; etc. Thetest hasaninternal reliability of 0.90. However, ten of
theitemswere adapted and modified to suit the curriculaof the pupilsto beused for this
study. Theitemswererevaidated through apilot study (testing itssuitability with smilar
audience) using atest-retest to ascertain itsreliability. Thetest-retest produced an interna
religbility coefficient of 0.84.
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Permission to carry out thisresearch was obtained from the school authoritiesto
be used for the study. Preliminary visitswere equally madeto thethree primary schools.
Through thevisitstheresearcher got acquai nted with the schools, got the classteachers
informed of the purpose of theresearch work and liaisewiththemto helpinthescreening
of ADHD pupilsand pupilswith learning difficulty in Mathematicsthrough the use of a
standardized ADHD teacher screening instrument to get participantsfor thestudy. This
wasdonethrough themulti-sagesampling technique. Smilarly, theinitia visttotheschools
wasused asapilot study. Thethree primary schoolsused for the study werefar apart to
avoid possi ble contamination. Two schoolswere 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 assstants
wereeva uated to determinetheir competencein using themethods. Throughthisevauation,
theresearcher wasableto salect three capabl e research ass stantsthat hel ped theresearcher
inthe cause of delivering thetreatment packages.

Thetrestment groupsweretrained whilethe control group memberswereengaged
withtheir school work. Thetraining was conducted during the participants extra-curricular
activitiesperiod. The study was completed within aschool term so asto avoid timelag
effects on the study. Thus, the researcher conducted training sessions with the two
experimenta groupsfor aperiod of 8 weeksat haf an hour each. The participantsand the
researcher agreed on suitable daysof theweek when thetraining sessonswereheld. The
daysand timewere (Mondays Tuesdays, and Thursdays between 11.00am —11.30am).
Thisperiod servesastheir extra-curricular activity period. To avoid mortality effect of
participants, positive reinforcement strategieswere used inthelike of giving out pencils,
birosand note booksto participantswho responded positively to thetreatment activities
asameasureto motivate them.

Thefollowing statistical designswereused inthisstudy: ANCOVA (Analysisof
Covariance) and Multiple Classification Analysis (MCA). Analysis of Covariance
(ANCOVA) wasused to comparethedifferential effectivenessof theindependent variables
(cooperativelearning Srategy & contingency contracting technique). Analysisof Covariance
(ANCOVA) wasemployed to analyse the post test scoresof pupilswithADHD, using the
pre-test scoresascovariatestofind out if post experimental differenceswere significant.
Theresult obtained wastested at 0.05 significant levels. In order to know thedirection of
thedifference and to ascertain theamount of variationsdueto each independent variable,
aMultipleClassficationAnalysis(MCA) wascarried out.

RESULTSAND DISCUSSION

Theresult ontable 2 showsthat therewas significant main effect of trestment inthe pretest/
post-test mathemati cs achievement scoresof pupilswithADHD inthe experimental and
control groups (F(2’87) =127.29, p<.01). Thismeansthat therewasasignificant main
effect of treatment in the mean post-test mathemati cs achievement scores of participants

Journal of Research in Education and Society; Volume 4, Number 1, April 2013 20



exposed to trestment and the control group. Thisimpliesthat pupilswithADHD inthe
experimental groupsbenefited from thetreatment package asthey wereabletoimprove
on their mathematical skill competenciesbetter than pupilswith ADHD inthe control
group who were not exposed to any treatment package. Therefore, the hypothesiswas
rejected. In order to find out the magnitude of groups mean scores. Theresult ontable 2
further showsthat therewas no significant interaction effect of treatment and ageinthe
pre-post-test mathemati cs achievement scores of pupilswithADHD inthe experimental
and control groups (F, ., =1.277, p<.05). Thisimpliesthat the degreein differential
vaueof theeffect of theinteraction of trestment and ageonthelevelsof learning difficulty
inmathematicsof the participantswasnot statistically high enough for it to besignificant.
Hencethe null hypothesiswas accepted. Table 2 showsthat inthe two-way interaction,
theinteraction had no significant interactive effect (F(Z_Em =0.726, p>.05). Thisimplies
that the degreein differential value of theeffect of theinteraction of treatment and gender
onthelevesof learning difficulty in mathematicsof the participantsisnot high enough for
itto besignificant. Therefore, the null hypothesiswas accepted.

The M CA asobserved on table 3 showed the performance of al thegroupsin
mathemati cs achievement. The Control group had the lowest adjusted post-test mean
scorefollowed by Contingency contracting group with the adjusted mean scorewhilethe
Co-operative learning strategy group had the highest adjusted post-test mean score.
Therefore, theresult indicated that theimpact of ADHD ismuch moreon participantsin
the control group and lesson contingency contracting and cooperativelearning strategy
groupsrespectively. It further revea ed thedifferential-va ues of the preand post treatment
outcome and equa ly showed the effectiveness of the treatment package over the control
(that is, non-treatment group). Theseva ueswere obtained by adding thegrand mean with
the respective adjusted deviation. Thetable also indicated that treatment accounted for as
much as 76% of thevariance of the participants mathemati cs achievement scoreswhilethe
remaining 24% are dueto other unexpected sampling errors.

The cooperativelearning strategy and contingency contracting treatment groups
had adjusted post-test scores that were higher than the grand mean while the control
group had an adjusted post-test mean scorethat isbelow the grand mean. Thereforethe
direction of increasing main effect of treatment on mathemeaticsachievement of pupilswith
ADHD iscooperative learning strategy >contingency contracting > control. Thereisno
sgnificant interaction effect of age and gender on the mathemati cs achievement scores of
pupilswithADHD. Table 2 showed that in the one-way analys's, ageissignificant while
gender isnot. However, inthetwo-way anadys's, theinteraction showed that therewasno
sgnificant interactive effect between ageand gender (F<1, g5 = 1.901, P< .05). Thisimplies
that theimpact of theinteraction of ageand gender on the mathematics achievement scores
of pupilswithADHD isnot high enoughfor it to besgnificant. Thereforethenull hypothesis
wasacocepted. Thereisno Sgnificant main effect of trestment onthemathematicsachievement
scoresof pupilswithADHD. Theresult of thefindingsrevea ed that therewas significant
main effect of treatment on the pre-post-test mathemati cs achievement scores of pupils
withADHD intheexperimental and control groups. Therefore, the hypothes swasrejected.
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Thisimpliesthat if pupilswithADHD expressing learning difficulty in mathematicsare
exposed to correctiveinterventions asmeasuresto hel p them explore and maximally use
their potentials, it could go along way to helpimprovetheir academic achievement in
mathematicsand raise their self-confidence and belief that they havewhat it takesto
succeedinschoal. Also, thefindingsisanindication that theintervention programme has
effectively developedin pupilswith ADHD experiencing learning difficulty in mathemetics
resourceful potential that would be useful to them in managing their academic challenges.

Thisfinding therefore atteststo the fact that learning difficulty in mathematics
experienced and expressed by pupilswithADHD could bemanaged with theeffectiveuse
of cooperativelearning strategy and contingency contracting technique. Thisfurther confirms
thefindingsof Johnson D. and Johnson J. (1991) that co-operativelearning strategy isan
effective approach which when appropriately used, actively engages pupilswithADHD
expressing deficienciesin mathemati csachievement in classroom learning activitiesaspeers
givepositivesupportsto each other. It resultsin positive peer pressureondl individuasto
achievegroup gods. It dso supportseachindividua to ensurethat those of varying ability
canachievethesegods. Theresult asoimpliesthat to manage pupilswithADHD learning
difficulty in Mathematicsfor them to succeed scholastically and socidly, it isvery important
that interventionsare projected to meet these pupils specific needs. Thereisno significant
interaction effect of treatment and age on the mathemati cs achievement scores of pupils
withADHD expressing deficienciesin mathematicsachievement. Theresultsof thefindings
showed that therewas no significant interactive effect of agein the post-test mathematics
achievement scoresof pupilswith ADHD expressing deficiendiesin mathemati csachievement
intheexperimental and control groups. Thisshowsthat agedid not influencethe ability of
the participantsto benefit from thetreatment programme. Therefore, thenull hypothesisis
accepted.

Thiscould beadjoinedto thefact that dueto the nature and presupposed experience
of pupilswithADHD expressing deficienciesin mathematicsachievement, they arenaturaly
restless, inattentive, impul sive and poss bly non-concentrating during teaching and learning
activities. Thisgivescredenceto L erner’s(2004) assertion that |earning difficulty affects
themanner inwhichindividuaswith normal or abovenormal intelligencetakein, retain,
and expressinformation. Itiscommonly recognized asasignificant deficitin oneor more
of thefollowing areas. ora expression, listening comprehension, written expression, basic
reading skills, reading comprehension, mathematical calculation, or problem solving.
Individualswithlearning difficulty in mathematicsal so may havedifficulty with sustained
attention, timemanagement, or socid skills. Thispossibly suggest thefact that sincethese
pupilshad cons stently been experiencing failurein mathematicstask, they have overtime
assume astate of confusion and despair such that they havelost that self-believing spirit
that could make them devel op the needed sel f-confidence to concentrate and succeed in
their mathemati cstask. Hence, thiscould bethe basiswhy theinteractiveeffect of trestment
and age had no significant effect on the mathemati cs achievement scores of pupilswith
ADHD expressing deficienciesin mathemati csachievement in theexperimental and control
groupsused for the studly.
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Thereisno significant interaction effect of trestment and gender onthemathemétics
achievement scores of pupils with ADHD expressing deficiencies in mathematics
achievement. Theresult of thefindingsreveded that therewasno significant interactive
effect of gender in the post-test mathemati cs achievement scores of pupilswithADHD
express ng deficienciesin mathemati csachievement in the experimental and control groups.
Thisimpliesthat gender did not influencetheability of the participantsto benefit fromthe
trestment. Therefore, thehypothesi sisaccepted. Thiscould bepremised dongtheprojection
that pupilswith ADHD expressing deficienciesin mathemati csachievement either maleor
femaeexperiencesmilar difficulty inbeing ableto apply appropriate mathematicsskillsin
solving mathemeatical problemsinsimilar manner based on their characteristic nature of
poor concentration, hyperactivity, impulsvity, inattentiveness, lack of confidence, academic
disillusionment and hel plessness. This supports Mabbott and Bisanz (2008) claim that
childrenwithidentifiablelearning difficulty inmathemati csaredigtinguished by poor mastery
of number facts, fluency in cal culating and working memory, together with adower ability
to use ' backup procedures', concluding that overall mathematicsdeficienciesmay bea
function of difficultiesin computationa skillsand working memory. Thereisno significant
interaction effect of ageand gender on the mathemati cs achievement scoresof pupilswith
ADHD expressing deficienciesin mathematicsachievement. Theresult showed that there
wasno significant interactive effect in theinteraction between age and gender in the post-
test mathematics scores of pupilswith ADHD expressing deficienciesin mathematics
achievement. Therefore, the hypothesisisaccepted. Thisimpliesthat ageand gender had
no moderating influence on the mathematics achievement scores of pupilswithADHD
expressing deficienciesin mathemati csachievement.

Thiscould be premised on thefact that either being ol der or younger, boy or girl
pupilswith ADHD expressing deficienciesin mathematics achievement do expressthe
samefedlings of worthlessness, confusion and hel plessness based on this, they equally
exhibit sametrait of classdisruptions, lack of concentration and lack of confidence. Hence
thiscould likely bethe reason why age and gender did not have significant interactive
effect onthemathemati csachievement scoresof pupilswithADHD expressing deficiencies
in mathemati cs achievement. Supporting this point of view, Dowker (2005); Parmar and
Signer (2005); Swanson and Jerman (2006) assert that pupilswho display hyperactivity,
inattentivenessand impulsivity areADHD innature and sometimesexpressdeficienciesin
mathematics achievement. Some of these pupilsarenot ableto learn basic arithmeticfact
or fundamenta computationd skills. Otherscannot grasp the principlesof estimation, mental
calculation and probability. For example4+3=7; ----+4= 7; 0or 7-..... = 3. Also,
othersfind mastery of fractionsor decimalsdifficult. For example, %2=0.5,%,=0.4; 0.2
= s () or0.8=.....; (/). Thesepupilsfor thefact that they tend not tositand listen to
theteacher but instead are self-distracting see thistask asextraordinarily challenging.
Based on this weakness, most of them are unabl e to sort relevance from extraneous
information and to recogni se correct computationa procedure (Jordan and Hanich, 2003).
The study provides reasonabl e information that can be applied in the management of
academic underachievement of pupilswith ADHD expressing deficienciesin mathematics
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achievement so that they would equally have prospectivefuture and contribute positively
tothegrowth and devel opment of the Nigerian society. The study hasreveaed thecomplex
nature of pupilswith ADHD expressing deficienciesin mathematics achievement, their
fear, frustration and state of hel plessness and the need for government and schoolsto
makeavailablefunctional counsdlling and psychological servicesasameaning to coming
totheaid of thisset of pupilsontimebeforethe r Stuation getsworst. Thestudy will enable
parents to be aware of the academic developmental needs of their children who are
experiencing difficulty inlearning mathematicsand know how best to helpthem out, relate
withthem, guidethem effectively to enablethem devel op sdlf-confidence and attain success
at school.

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 Sig.
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 N.S.
Trt X Age x Gender 141.991 1 141.991 .670 .416
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 Beta
Deviation Eta independent +
covariates
deviation
Treatment Groups:
Cooperative Learning 30 18.56 20.50
Contingency Contract 30 17.22 18.59
Control 30 -35.78 -39.08
.86 .94.15
Age:
younger 29 10.52 6.35
Older 61 3.81 -3.02
.43 761
Gender:
Male 45 0.11 0.09
Female 45 0.23 -0.07
.05 .872
Multiple R-squared .761
Multiple R .872
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CONCLUSIONAND RECOMMENDATIONS

Thetreatment programme had significant main effect initsinteractive effect between older
and younger pupilswithADHD express ng deficienciesin mathematicsachievement. Al so,
thesignificant interactive effect between age and gender mediate the efficacies of thetwo
training programmes. L earning difficulty in mathemati cscan bemanaged. Also, mathemeatics
competency skillsof pupilswith ADHD expressing deficienciesin mathemati csachievement
can bepostively improved upontofoster academic successof pupilswithADHD expressing
deficienciesin mathemeaticsachievement in school. Pupilswith ADHD areexperiencing
and have experienced in the past academic failureand low performancein basic subjects
of reading, writing, and mathematics. Themotivation and aspirationsof these set of pupils
usualyisat avery low level. They continualy expressanxiety, restlessness, inattentiveness
or impulsivity, get low gradesin school and seem to take it for granted that they will
continue to get this caliber of grades despite what they may try to do. Based on this
context therefore, theresearcher would liketo makethefollowing recommendations:

Pupilswith ADHD expressing deficienciesin mathematics achievement should be
given adequate academic orientation and re-orientation on the need for themto devel op
positive attitudeto school and learning. Have personal reading guide (timetable), attend
classregularly, beattentivein class, do their homework regularly and be confident in their
ability to succeed in their academic pursuit. Teachers should use appropriate teaching
methodsand aidsthat will not only stimulatethe desireto learn among pupilswithADHD
expressi ng deficienciesin mathemati cs achievement but al so motivate them to conquer
their academic deficienciesand chalenges. Teachersshould endeavour to use cooperative
learning strategy as effective measuresto encourage pupilsexpressing deficienciesin
mathemati cs achievement as self-help to devel op their mathemati cs competency through
self-support. Here theteacher should pair more competent and less competent pupilswith
learning disabilitiesin mathematicsto work together. Al so, teachers should endeavour to
appropriately use contingency contracting techniqueto reinforcethedesiretolearnin
pupilswith ADHD express ng deficienciesin mathematicsachievement.
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